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ABSTRACT 

The construction industry is congested with many types of project management 

systems to control and manage construction projects, but there’s inadequate 

research done on the maximization of workflow and minimization of waste. The 

implementation of the lean construction principles into the construction 

industry can improve on the identified problems. However, lean construction is 

complex and can be risky if not properly managed. To implement lean 

construction principles and to increase the chances of success in eliminating 

waste, a thorough investigation of the barriers is essential. The aim of this study 

was to identify the barriers of lean construction in construction industry in Edo 

State. A questionnaire was distributed among construction Managers. The data 

thus obtained was analysed using mean and standard deviation in order to 

identify the key barriers to implementing Lean construction principles in the 

construction industry in Edo State.  It was concluded that, Fragmentation and 

subcontracting, culture and attitudinal issue, lack of adequate lean awareness 

and understanding, unclear strategic goals and lack of top management 

commitment are the most significant barriers hindering the implementation of 

Lean construction in the construction industry in Edo State.  Furthermore, this 

study made professionals and practitioners aware of Lean construction. 
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INTRODUCTION 

Construction which takes a big portion in a Nation’s total employment and 

revenue generation still has chronic problems such as low productivity, poor 

safety, inferior working conditions, insufficient quality, lack of timely 

communication and coordination amongst project stakeholders, and rising 

litigation (Howell & Koskela, 2000).  Waste such as waiting time, material 

handling, over production, inventories, re-work and movement of workers 

which are considered to be a major challenge of the construction industry have 

been discovered to form about 30% of construction cost (Howell & Koskela, 

2000).  Similarly, Idrus and Sodangi (2007) asserted that the Nigerian 

construction industry produces nearly 70% of the nation ‘s fixed capital, yet its 

performance within the economy has been, and continues to be, very poor. 

Among other criticisms facing the industry are time and cost overruns, 

inadequate planning and budgetary provisions, contract sums inflation, 

inefficient and poor service delivery (Kuroshi & Okoli, 2010). 

The need for greater co-ordination and integration within the industry has led 

to the adoption of various concepts from other industries, for example; 

partnering, concurrent engineering, technological innovations in design and 

construction processes such as 3D, CAD and Building information modelling 

(Abubakar, 2012). Lean Construction principles are one of such innovative 

processes that bring about the much needed continuous improvement, increase 

productivity through elimination of activities that seem to generate waste in the 

process of construction and desired change in the construction industry 

(Abdullah,Abdul-Razak, Abubakar & Mohammad, 2009). Lean construction is 

understood as a new paradigm for project management, thereby challenging the 

traditional thinking about construction and project management (Ballard & 

Howell, 2004). The application of lean construction concept in a construction 

project will bring change in approach to construction activities which will 

forcibly alter the traditional approach to construction project management 

(Ballard & Howell, 2004).   

According to Howell (1999), managing construction under Lean is different 

from typical contemporary practice because it; has a clear set of objectives for 

the delivery process; it is aimed at maximizing performance for the client at the 

project level; it designs concurrently product and process, and it applies 

production control throughout the life of the project. According to Johansen and 
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Walter (2007), the application of the lean concept in the construction industry 

is still very restricted and sluggish, although various countries gained large 

benefits by adopting Lean Construction concepts, there seems to be little 

implementation of lean because there appears to be some barriers preventing its 

successful implementation (Mossman, 2009).  

The aim of this research is to identify the barriers that may prevent its successful 

implementation and to propose a strategy for overcoming the barriers identified. 

To achieve this, the principles of Lean construction, the common barriers of 

implementing lean construction culture and measures to bridge the 

implementation gaps were assessed. 

This study conducts a survey among construction managers to disclose the 

barriers against the implementation of Lean construction applied to Engineering 

and Execution processes of a construction project and to avail the benefits of 

lean construction in terms of project management triangle (cost, time and 

quality).  

 

LEAN CONSTRUCTION  

Koskela & Howell (2002) states that lean construction is a way to design 

production systems so as to minimize waste of materials, time, and effort in 

order to generate the maximum possible amount of value. Lean construction is 

concerned with the alignment and holistic pursuit of concurrent and continuous 

improvements in all dimensions of the built and natural environment 

(Abdelhamid et. al.,2008). Lean construction manages and improves 

construction processes with minimum cost and maximum value by considering 

clients’ needs.  

Lean Construction is about the elimination of flow activities (wastes or non-

value adding) and improving the efficiency of transformation or conversion 

activities (value adding) in any process (Koskela & Howell, 2002) thus, overall 

increasing the performance and productivity of the system and ultimately 

reducing the cost. The important point to be considered is that Lean 

Construction is not a new tool but a new philosophy for construction focusing 

mainly on customer requirements. 

The principles of lean construction are essentially about getting the right things 

to the right place at the right time, in the right quantity whilst minimizing waste 

and being open and responsive to change (Kempton, 2006). Lean production 
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has an underlying philosophy that, by eliminating waste, quality can be 

improved, and production times and costs reduced (Kempton, 2006).  

 

BARRIERS TO THE SUCCESSFUL IMPLEMENTATION OF LEAN 

CONSTRUCTION 

Projects in the construction industry are one-off based, complex, unique and 

features lots of uncertainties (Salam et. al., 2006). There is a repeated claim that 

the construction industry is very different from manufacturing because every 

construction project is unique and therefore rejects many thoughts from 

manufacturing sector (Koskela & Howell, 2002).  According to Egan (1998), 

the construction industry has two options: to ignore all this in the belief that 

construction is so unique that there are no lessons to be learned; or seek 

improvement through re-engineering construction, learning as much as possible 

from those who have done it elsewhere. 

In a research by Bashir et al. (2010) these barriers were classified into six 

different categories: Management issues, Technical issues, Educational issues, 

Financial issues, 

Governmental issues, and Human attitudinal issues. Based on a careful and 

comprehensive literature review relating to the barriers in implementing the 

Lean construction approach, this study classifies barriers to the successful 

implementation of Lean construction into six different categories, as shown 

below. 

 

CULTURE AND ATTITUDINAL ISSUES   

Ankrah (2007) in looking at the different orientations of culture in relation to 

project performance identified that different dimensions of culture were 

significantly associated with project performance outcomes. Lean thinking on 

the other hand requires employees to change the way they execute their work in 

order to remove “waste‟ create “continuous flow‟ and radically enhance value 

to the customer (Liker, 2004). This is often seen as a cumbersome task and in 

most cases threatening for construction workers to change their status-quo from 

a somewhat dysfunctional system which they have operated relatively 

successfully to a new system. However, changing old traditions and behavior is 

a necessary prerequisite for implementing Lean Construction tools (Mossman, 

2009).  
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The perceived root causes of cultural issues include: lack of commitment to the 

Lean implementation, lack of experience on Lean, unethical practices, partial 

or late implementation of Lean, bad work ethics, lack of ability to work in 

group. 

 

RESISTANCE TO CHANGE   

The successful implementation of Lean Construction requires the support of the 

organization and the top management (Sarhan & Fox, 2012). Bashir et al. 

(2010) indicated that it is usually the top managers that provide sufficient 

resources, time and commitment to develop plans that will sustain and manage 

changes that occur from the implementation process. The perceived root causes 

are; lack of top management support, short-term vision, organizational 

resistance, and unclear strategic goals.  

 

DESIGN/CONSTRUCTION DICHOTOMY  

Design and planning are recognized as leading contributors in lean construction 

strategy. Disregarding the value of these concepts may lead to a considerable 

loss of time and significant loss of revenue (Common et. al., 2000). Design and 

its application are often unlinked and treated separately because of traditional 

ways of doing things (Banki & Orumchi, 2007). This creates friction among 

two points which leads to deficient or incorrect designs, unnecessary overhaul 

in design and construction, lack of efficient constructible designs, a significant 

disconnect between the conceptual design and its implementation and work 

schedule delays due to late adjustments performed by designers. Rooke et. al. 

(2007) found production considerations were often not considered by the 

designers whose designs required implementation. There are additional 

challenges which need to be addressed such as how sustained quality can be 

guaranteed. While some consider reaching the goal to be good relationships and 

coordination, others focus on strict adherence to specifications and codes 

(Shammas – Toma et al., 1998). 

 

FLUCTUATION AND VARIATION  

Fluctuation and variation serve as major barrier to Lean implementation. 

Dulaimi and Tanamas (2001) indicated that for the successful implementation 

of Lean Construction, some common financial barriers that need to be carefully 
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addressed include: lack of stakeholders’ support, inflation, inadequate funding 

of projects and unstable markets for construction. Additionally, Bashir et al. 

(2010) recognized that political instability could cause fluctuations and pose 

barriers to the successful implementation of Lean Construction tools.  

 

LACK OF SUBCONTRACTOR’S INVOLVEMENT  

Adversarial relations between contractor and subcontractors tend to undermine 

the application of Lean techniques within construction projects (Sarhan & Fox, 

2012). Similarly, fragmentation and poor contracting or legal issues, delay from 

suppliers and subcontractors and lack of collaboration are grouped as the 

perceived root causes to lack of subcontractors’ involvement. These adversarial 

relationships create transaction costs, delays and stoppages. These are all 

considered as ‘waste’ thus opposing the notion of Lean Thinking (Mossman, 

2009). Johansen and Walter (2007) added, stating that fragmentation separates 

the design from the construction process; and therefore misses the Lean aim of 

collaboration and integration.  

 

POOR SUPERVISION AND QUALITY CONTROL   

The implementation of any new process requires skilled and professional 

workers to drive the change process. However, poor supervision and quality 

control issues hamper the application of Lean construction (Bashir et al., 2010). 

Studies by Sarhan & Fox (2012) indicated that the root causes of poor 

supervision and quality control issues are management related and they include: 

incompetent project managers, lack of skilled and professional workers, poor 

planning, logistics’ problems, absence of look-ahead planning and poor 

coordination. 

 

METHODOLOGY  

This study adopts a survey research design using structured questionnaire. The 

questionnaire was used to solicit professional opinions. A quantitative approach 

of data analysis was employed using mean and standard deviation tools on the 

statistical package for social science version 21 (SPSS 21). The questionnaire 

prepared for this study consisted of three sections. The first part collected 

personal information about respondents, the second part investigated potential 

barriers to implementing lean construction and the third part asked questions 
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about the list of measures to promote lean construction. In order to ascertain the 

priority of individual barriers and measures, participants were asked to rank 

barriers and measures on a scale of 1-5 based on their importance, where 

1=highly disagree and 5=highly agree. Simple random sampling technique was 

used and the questionnaire were distributed to construction managers- 

Architects, Builders, Quantity surveyors and Civil engineers, registered with 

their professional bodies in Edo State.  

The sample size of 85 was obtained using the Taro Yamene’s formula as used 

in a study by Nwankpa (2011) as seen in the following section. 

The Taro Yamene formula is: 

n   =           N     

 1 + N (e) 2 

Where:  n = sample size sought 

  N = Population size (215) 

  e = Level of significance (0.05) 

 

RESULTS AND DISCUSSIONS 

Respondent Profile 

From the construction managers surveyed, it is evident that majority had 

experience between 16-20years which implies that majority of the respondents 

had significant experience in the building industry. 

 

Table 1: Respondents years of experience  

 Frequency Percent Cumulative Percent 

Valid less than 5 15 17.6 17.6 

6 to 10 10 11.8 29.4 

11 to 15 11 12.9 42.4 

16-20 40 47.1 89.4 

21 to 25 5 5.9 95.3 

more than 25 4 4.7 100.0 

Total 85 100.0  
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Barriers to lean construction implementation  

The respondents were asked to evaluate ten barriers gathered from the literature 

based on their level of agreement. Mean scores and standard deviation of the 

barriers are presented in Table 2. 

Table 2: The significant barriers to the successful implementation of Lean 

Construction 

 Fragm

entatio

n and 

subcon

tractin

g 

cult

ure 

and 

attit

udin

al 

issu

es 

Fluct

uatio

n 

and 

vari

ation 

lack of 

adequ

ate 

lean 

aware

ness 

and 

under

standi

ng 

design/c

onstructi

on 

dichotom

y 

unc

lear 

str

ate

gic 

goa

ls 

lack 

of top 

mana

geme

nt 

com

mitm

ent 

resi

stan

ce to 

chan

ge 

lack 

of 

skille

d and 

profe

ssion

al 

work

ers 

lack of 

organi

zation

al 

resist

ance 

Mea

n 

4.00 4.25 3.84 4.00 3.87 4.13 4.00 3.94 3.65 3.33 

N 85 85 85 85 85 85 85 85 85 85 

Std. 

Dev

iati

on 

1.282 .987 1.38

7 

1.309 1.242 1.24

2 

1.134 1.22

8 

1.360 1.491 

 

These findings of the analysis as shown in Table 2, demonstrate that all the key 

barriers identified by this study were recorded by respondents. It was found that 

five barriers out of the ten obtained a mean score of four and above, namely, 

Fragmentation and subcontracting, culture and attitudinal issue, lack of 

adequate lean awareness and understanding, unclear strategic goals and lack of 

top management commitment.  In several studies, the level of significance was 

represented by a score of „‟4‟‟ on a five-point Likert scale (Chan, 2003; 

Abdullah et al., 2009). This seems to be a common threshold in most 

construction research (Lam et al., 2007). Within this context, these five barriers 

were classified as the significant barriers to the successful implementation of 

LC. 
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MEASURES TO BRIDGE THE KNOWLEDGE GAP OF LC 

The respondents were asked to identify the ken measures to bridge the 

knowledge gap for a successful implementation of LC.  Mean scores and 

standard deviation of the measures are presented in Table 3. 

 

Table 3: Measures to bridge the knowledge gap of LC 

 firms to 

change 

organizati

onal 

culture 

promotio

n of the 

concept 

to firms, 

professio

nal 

bodies 

and 

major 

stakehold

ers 

worksho

p and 

research 

conferen

ces 

training 

of 

employ

ees at 

all 

levels 

engagem

ent of 

compete

nt and 

skilled 

site 

operativ

es 

working 

on 

improvin

g 

performa

nce when 

carrying 

out 

projects 

construc

tion 

manager

s should 

be 

committe

d to 

changes 

Mean 3.68 4.33 3.91 4.16 4.61 4.53 4.45 

N 85 85 85 85 85 85 85 

Std. 

Deviati

on 

1.365 .851 1.315 1.233 .490 .502 .500 

 

These findings of the analysis as shown in Table 3, demonstrate that all the key 

measures listed, five measures out of the seven obtained a mean score four and 

above, namely, promotion of the concept to firms, professional bodies and 

major stakeholders, training of employees at all levels, engagement of 

competent and skilled site operatives, working on improving performance when 

carrying out projects and construction managers should be committed to 

changes. In several studies, the level of significance was represented by a score 

of „‟4‟‟ on a five-point Likert scale (Chan, 2003; Abdullah et al., 2009). This 

seems to be a common threshold in most construction research (Lam et al., 

2007). Within this context, these five measures were classified as the significant 

measures to the successful implementation of LC. 
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CONCLUSION AND RECOMMENDATIONS 

The structured questionnaire survey has shown the existence of some level of 

awareness among professionals in the construction industry in Edo State on the 

concept of lean construction.  Majority of the construction professionals 

surveyed are knowledgeable of lean principles, and are also of the opinion that 

the transfer of lean construction principles into the construction industry would 

bring a lot of benefits including improvement of project delivery methods and 

delivery of products or services that enable clients to better accomplish their 

goals.  

This study can be useful to professionals by evaluating and identifying the 

critical barriers to lean construction implementation. In order to bridge the 

knowledge gap, it is suggested among others that promotion of the concept to 

firms, professional bodies and major stakeholders, training of employees at all 

levels, engagement of competent and skilled site operatives, working on 

improving performance when carrying out projects and construction managers 

should be committed to changes. The study’s recommendations were made 

based on the findings, with a view to implementing lean construction in the 

construction industry in Edo State: 

a. More awareness of lean construction principles and its potential benefits 

via education and training 

b. Competent and skilled site operatives should be engaged to meet up with 

optimum productivity and construction managers should aim at 

improving performance 

c. Further research is suggested on the perceptions of construction clients 

of he lean construction philosophy. 
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