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ARTICLE INFO  ABSTRACT 
 

Objective: Lean construction (LC) is associated with the promotion of benefits to the 
management of works, reducing waste and increasing the value of the product for the customer. 
The objectives of this study are to assess the current level of knowledge about Lean practices in 
construction companies to identify the benefits and potential challenges for the implementation of 
lean construction in the Brazilian industry. And based on the results of the study propose 
recommendations. Design / methodology / approach Design: The initial literature review aimed 
to contextualize Lean Construction, its benefits and its main global challenges. Based on similar 
studies, such as in India by Devaki and Jayanthi, (2014), in Nigeria by Olamilokun (2015), in the 
Kingdom of Saudi Arabia by Sarhan et al. (2017), in Morocco by Bajjou and Chafi (2018), a 
questionnaire was used for the study of multiple cases. 56 construction companies were evaluated. 
The results were analyzed statistically by frequency distribution, by weighted average (MIS) to 
assess the degree of agreement and prioritize them, and by Cronbach's alpha coefficient to 
measure the reliability of the questionnaire.The results: The study reveals that the Lean 
Construction situation in Brazil is critical. The level of knowledge about Lean Construction is 
low, and consequently the adoption as well. As in other countries, fluency in traditional practices 
is the highest barrier, but other critical barriers point to lack of knowledge about lean construction, 
lack of technical qualification, and difficulties in understanding lean construction concepts at very 
high levels not found in similar studies. The Study points out universities as a great opportunity to 
change the LC scenario in the Brazilian industry. Originality / value: Brazil is the fifth largest 
country in the world, the eighth largest economy in the world. Conducting studies on LC in the 
Brazilian civil construction industry in comparison with similar international studies can reveal 
gaps and consequently solutions that may be important for the academic community and industry 
worldwide. 
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INTRODUCTION 
 
The construction industry is inextricably linked to the economic 
development of any country in the world (Sarhan et al., 2017; Tezel 
et al. 2018). In Brazil, the 5th largest country in the world, currently 
the 8th largest economy in the world, the construction sector has great 
representativeness among developing countries.  Regardless of the 
negative impacts of the pandemic in Brazil and in the world in 2020, 
under normal conditions the construction sector has great economic 
and social prominence due to its great capacity to generate jobs and 
income. 

 
 
The Brazilian Chamber of the Construction Industry (CBIC, 2018) 
reinforces the direct and indirect influence that civil construction has 
on the government, with more than 12.5 million direct, indirect and 
informal jobs. The sector's annual revenue exceeds R $ 1.1 trillion, 
with a quarter going back to the government in the form of taxes.On 
the other hand, assessments of the efficiency of Brazilian civil 
construction show that Brazil is deficient in all the important factors 
for productivity, such as innovation, education, and infrastructure, 
requiring the adoption of a comprehensive program to increase 
productivity, with multiple coordinated initiatives. And Lean 
Construction is cited by these studies as an initiative for the general 
improvement of the construction industry (CBIC, 2018). 
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Lean practices originate from Toyota factories, and have gained 
recognition and acceptance in several sectors over the years, for their 
sets of techniques and principles that aim to reduce the variability of 
processes and the pursuit of creating value for customers through the 
elimination of waste (Shang and Sui Pheng, 2014; Ahmed et al. 2019) 
Since its introduction in civil construction through the work of 
Koskela 1992, the LC concept has evolved over time, and global 
collaborations have been widely pursued in all over the world (Li et 
al. 2018).Over the past ten years, studies carried out in different parts 
of the world such as Europe, Africa and Asia have contributed to the 
identification of the benefits of LC for civil construction, as well as 
the main barriers and major challenges for the adoption of LC.  
 
Oakland and Marosszeky (2017), showed in his research that LC is 
the most effective and applicable method for quality, safety and 
productivity in the construction industry when compared to any other. 
Ahmed (2019) highlights the benefits of LC with an emphasis on 
sustainability, productivity, quality and better waste management. 
These benefits were also perceived in the United Arab Emirates by 
Salama and Hana (2010), in Malaysia by Marhaniet al. (2012), in the 
United Kingdom by Ogunbiyiet al. (2014) and in Saudi Arabia by 
Sarhan et al. (2018).Barriers to LC implementation are similar in 
several studies. Such barriers point to the main global challenges for 
the adoption of LC. The research aimed to assess the current level of 
knowledge about Lean construction practices, to identify the potential 
benefits and challenges for the implementation of lean construction in 
the Brazilian industry. And based on the study, recommend guidelines 
that can favor the advancement of Lean Construction in Brazil. 

LITERATURE REVIEW 

Lean Construction: The LC was presented as a “break of paradigm” 
for the construction industry (Koskela, 2000). In other words, it aimed 
to change the way the construction processes were implemented, 
giving a new meaning to production methods and practices.For 
Koskela (1992), the LC is determined by a set of interconnected 
principles that must be applied in an integrated way in the 
management of processes to obtain the expected results. These 
principles are basically: to reduce the participation of activities that 
do not add value; increase the value of the product considering the 
needs of the customer; reduce variability; reduce cycle time; simplify, 
reducing the number of steps or parts; increase production flexibility; 
increase the transparency of the process; focus on controlling the 
global process; introduce continuous process improvement; maintain 
a balance between flow improvements and conversions; and 
benchmarking.The lean concept has evolved over time. Until 2007 the 
theory was Transference-Flow-Value, the focus of the research was 
on productivity, lean production, cost management (Li, 2018). After 
2007 Koskela rethought the TFV theory and renamed it Theory of 
workflow value. He thought "Work" is more focused on integrating 
resources, incorporating the real and complex internal realization of 
process theory (Koskela and Rooke, 2007; Li et al. 2018).Over the 
past 10 years, studies carried out in different parts of the world, such 
as Europe, Africa and Asia, have contributed to the identification of 
the benefits of LC for civil construction, as well as the main barriers 
and challenges for its adoption of LC. 
 

RESEARCH METHODOLOGY 
 
The type of research and methodology used in this study is similar in 
India by Devaki and Jayanthi, (2014), in Nigeria by Olamilokun 
(2015), in Kingdom of Saudi Arabia through the study by Sarhan et 
al. (2017), in Morocco by Bajjou and Chafi (2018), in Bangladesh by 
Ahmed et al. (2019). The methodology uses a questionnaire for data 
collection, with a Likert scale at 5 levels (I totally disagree, Partially 
disagree, Neither disagree nor agree, Agree, Totally Agree) to record 
the level of agreement or disagreement with a given statement. This 
method is in line with the quantitative research methodology that 
allows the statistical test of data derived from varied but significant 
explanations that increase the understanding of the object of 
investigation (Abawi, 2008). 

The questionnaire has 31 questions, divided into 3 categories such as 
table III. The questionnaires were sent to 150 construction companies. 
Data analysis was performed using Frequency and Percentage 
Distribution summarizing the respondents' basic information (part I), 
while the items weighted mean (MIS) score was used to analyze the 
main responses. The MIS, based on equation (I), is the sum of the 
item scores for each identified barrier for lean construction divided by 
the number of items that contribute to it (Taffeet al., 2008). Given 
that a five-point Likert scale is used, the current barriers to lean 
construction are those with an MIS higher than the midpoint (2.5) of 
the Likert scale used (Johns, 2010). 
 

Equation I 
 
The study sought to assess the reliability of the research instrument 
through Cronbach's alpha coefficient. Cronbach's alpha coefficient 
measures the correlation between the responses in a questionnaire 
based on the variance of the individual items and the variance of the 
sum of the items of each evaluator using the same measurement scale. 
It provides internal consistency data for the question in order to 
demonstrate the reliability of the research by (Leontitsis and Pagge, 
2007). 
 

  Equation II 

According to application of the methodology, the next item presents 
and discusses the results. 
 

RESULT AND DISCUSSIONS  
 
General information about respondents: The survey obtained 81 
responses, 56 construction companies (37.3%). This response rate 
was considered adequate in similar surveys. Langar and Pearce 
(2014), when carrying out similar surveys, also obtained an effective 
response rate close to 15%. Akintoye (2000) indicates that an 
acceptable response rate for surveys under construction is between 
20% and 30% using snail mail. However, Crawford et al., (2001) 
suggest that this response rate may be lower in cases of surveys using 
online applications.Given the hierarchical position of respondents (all 
at coordination and management levels), and the length of experience 
(over 5 years), the survey assumed that all respondents are aware of 
the organization or institution they represent. 
 

Table I. The general information about the respondents can be 
seen in the 

 

Questions Builders 

Position of respondents - 52% Project Coordinator 
- 20.6%  Engineer 
- 27.4 Manager  

Position time - 100% over 5 years 
Sector (public or private) - 100 private 

     Source: Authors (2020) 
 

Response of the assessment of the level of knowledge, adoption and 
promotion of Lean Construction: Table V presents the result of the 
Lean Construction assessment regarding the level of knowledge, its 
benefits, degree of adoption or promotion and the attribution of the 
interested party with the greatest capacity to contribute to raising the 
level of LC adoption in the Brazilian industry. 
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Table II shows the barriers for implementing lean construction encountered by the researchers cited in their studies. 

 

Barrires to Lean Construction implementation Bashir et al. 
(2015) 

Ayarkkwaet 
al. (2012) 

Shang and Sui 
Pheng (2014) 

Olamilokun 
(2015) 

Devaki and Jayanthi 
(2014) 

Omran and 
Abdulrahim (2015) 

Sarhan and 
Fox (2013) 

Abdullah et al. 
(2009) 

Influency of traditional management practices x      x x 
Unfavorable organizational culture  x  x x x x  
Lack of technical skills, training and understanding of lean techniques  x   x x x x 
Lack of knowledge about lean construction approaches x x x x x x x x 
Lack of committed leadership from top management  x x   x  x 
Ineffective communication channels between construction teams x x    x x x 
Lack of a robust performance measurement system x     x x x 
Lack of technological adaptations    x    x 
Difficulties in understanding the concepts of lean construction. x x   x  x  
Traditional design approach x x  x   x x 
Long period of implementing lean concepts in construction processes x x       
Lack of customer and supplier involvement  x      x 
End user preference    x     
Additional costs and high inflation rates x   x   x  
Slow decision-making processes due to complex organizational hierarchy  x x x x    
Inadequate resource management x x  x x    
Lack of clear customer job specifications    x  x x x 
Lack of performance benchmark offer         
Lack of government support for technological advances      x   
Uncertainty in the production process  x x x    x 
Use non-standard of components        x 
Uncertainty in the supply chain.  x x x x  x x 

 
Table III. The questionnaire has 31 questions, divided into 3 categories such as  

 

Questionnaire Structure Question quantity Goals 

Part I - General Respondent Information 3 Evaluate respondents' information regarding position in the company, time in the position, 
education. The name of the company or institution and the respondent is confidential. 

Part II - Assessment of the level of knowledge about the LC 6 Assess the level of knowledge, benefits, adoption and responsibilities 
Part III - Assessment of 22 Global Barriers 22 Assess the 22 global barriers to implementing LC in the Brazilian industry 

 
Table IV. Presents the correlation between the result of applying the Cronbach's alpha coefficient equation and the level of reliability 

 

Nº Cronbach's alpha coefficient Reliability Level  

1 More than 0.90 Excellent 
2 0.80- 0.89 Good 
3 0.70-0.79 Acceptable 
4 0.6-0.69 Questionable 
5 0.5-0.59 Poor 
6 Less than 0.59 Unacceptable  

 
 
 
 
 
 

48388                                                                                                        International Journal of Development Research, Vol. 11, Issue, 07, pp. 48386-48392, July, 2021 

 



The first assessments linked to the level of knowledge and adoption 
of LC reveal the great challenges for the implementation of Lean 
Construction in Brazil. According to Johns (2010), the higher the 
MIS, the higher the level of agreement, concern or knowledge about 
Lean. This criterion was also used by Ayarkkwaet al (2012) and 
Sarham (2017).In Brazil, the knowledge of Lean Construction by 
construction companies is low (MIS 2.39), and therefore the level of 
adoption is even lower (MIS .159). When compared to similar 
studies, such as KSA, Morocco, China, and Bangladesh, all have 
MIS> 2.5, which demonstrates the need for greater promotion of Lean 
Construction in Brazil. As for the recognition of Lean benefits, even 
in a low-knowledge environment, it has a MIS > 2.5 (MIS 3.93), that 
is, the perception by builders is that LC can contribute positively to 
the construction sector, although not having deep knowledge. This 
result when compared with the research in India by Devaki and 
Jayanthi, (2014), in Nigeria by Olamilokun (2015), in the Kingdom of 
Saudi Arabia through the study by Sarhan et al. (2017), in Morocco 
by Bajjou and Chafi (2018), in Bangladesh by Ahmed et al. (2019) is 
the lowest among similar studies both in terms of knowledge and in 
terms of adoption. In other words, developing countries like Brazil 
are ahead in the knowledge and adoption of LC in their industries.The 
last three questions in this stage of the research sought to assess, in 
the perception of construction companies, who has the greatest 
capacity to contribute to raising the LC in Brazilian civil construction. 
The result points to universities (MIS of 4.77), followed by 
construction companies (MIS 3.95) and Class Organizations (MIS 
2.88). Thus, from the perspective of construction companies, 
universities appear as the most responsible for the current situation of 
the level of LC adoption in Brazil. Assessing the perception of 
construction companies regarding other interested parties, such as 
universities and organizations that support professionals and 
companies (Professional Class Organization), is relevant given the 
results of research on the subject, which reveal barriers to 
implementing the LC linked to outside factors. of the construction 
companies' internal processes, such as government support, supply 
chain, customers and factors related to the training of professionals 
through education. This analysis could not be compared with other 
studies, as similar studies did not address these issues, being original 
to this research. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The final stage of the assessment consists of evaluating, in the 
Brazilian scenario, the 22 global barriers to the implementation of 
Lean Construction. Table VI presents the result of the Brazilian 
scenario regarding the assessment of the 22 global barriers identified 
through research by Abdullah et al. (2009), Ayarkkwaet al. (2012), 
Sarhan and Fox (2013), Shang and Sui Pheng (2014), Devaki and 
Jayanthi (2014), Olamilokun (2015) and Omran and Abdulrahim 
(2015).Based on the survey results, the main factors related to the 
barrier to the implementation of Lean Construction in the Brazilian 
industry are: Influency of traditional management practices (MIS 
4.80), Lack of knowledge about lean construction (MIS 4.80), 
Difficulties in understanding the concepts of lean construction (MIS 
4,68), Lack of technical skills, training and understanding of lean 
techniques (MIS,4.66), Traditional design approach (4.61), Lack of 
committed leadership from top management ( MIS 4.41), 
Unfavorable organizational culture (MIS 4.18). 
 
Traditional practices identified as the first barrier in Brazil are also 
mentioned in previous similar studies, such as in India by Devaki and 
Jayanthi, (2014), in Nigeria by Olamilokun (2015), in the Kingdom of 
Saudi Arabia through the study by Sarhan et al. (2017), in Morocco 
by Bajjou and Chafi (2018), in Bangladesh by Ahmed et al. (2019. 
According to the study by Dulaimi and Tanamas (2001), this 
unanimity in relation to traditional practices refers to the operators' 
aversion to changing the traditional approach to construction 
management. This statement is confirmed in the studies by Abdullah 
et al. 2009; Sarhan and Fox 2013 on the inflexibility of organizations 
and senior management in adopting lean construction ideas However, 
unlike other studies, in Brazil Lack of knowledge about lean 
construction, are barriers to the adoption of LC occupies the first 
position with Fluency of traditional management practices, are 
barriers to the adoption of LC. No other study similarly presents and 
results, which shows that in Brazil the lack of knowledge about LC is 
critical and actions need to be taken to reverse this situation. 
Considering the second and third obstacles in Brazil for the adoption 
of LC, Difficulties in understanding the concepts of lean construction 
(MIS 4.68), Lack of technical skills, training and understanding of 
lean techniques (MIS, 4.66), corroborates the understanding that the 
lack of education about LC in Brazil has been the main responsible  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table V. Response of the assessment of the level of knowledge, adoption and promotion of Lean Construction 
 

  MIS Rank 
Levelofknowledgeabout Lean Construction 2,39 5 
Lean Construction is beneficial totheconstructionindustry 3,63 3 
Levelofadoptionorpromotionof Lean Construction for theBrazilianIndustry 1,59 6 
Biulders has the greatest capacity to contribute to raising the level of adoption of Lean Construction in the Brazilian construction 
industry. 3,95 2 
Universitieshasthegreatestcapacitytocontributetoraisingthelevelofadoptionof Lean Construction in theBrazilianconstructionindustry. 4,77 1 
Class Organizations has the greatest capacity to contribute to raising the level of adoption of Lean Construction in the Brazilian 
construction industry. 2,88 4 

 

Table VI. Evaluation of the 22 global barriers for the implementation of LC for Brazil 
 

  MIS Rank 
Influencyoftraditional management practices 4,80 1 
Unfavorableorganizationalculture 4,18 7 
Lackoftechnical skills, training andunderstandingofleantechniques 4,66 4 
Lackofknowledgeaboutleanconstruction approaches 4,75 2 
Lackofcommittedleadershipfrom top management 4,41 6 
Ineffective communication channelsbetweenconstructionteams 2,96 13 
Lackof a robust performance measurement system 2,91 14 
Lackoftechnologicaladaptations 2,79 15 
Difficulties in understandingtheconceptsofleanconstruction. 4,68 3 
Traditional design approach 4,64 5 
Longperiodofimplementingleanconcepts in construction processes 2,66 16 
Lackofcustomerandsupplierinvolvement 2,46 17 
Enduserpreference 1,61 20 
Additionalcostsand high inflation rates 1,98 19 
Slowdecision-making processes duetocomplexorganizationalhierarchy 3,41 8 
Inadequateresource management 2,39 18 
Lackofclearcustomerjobspecifications 2,39 18 
Lackof performance benchmark offer 3,14 11 
Lackofgovernmentsupport for technologicaladvances 3,29 9 
Uncertainty in theproductionprocess 2,39 18 
Use non-standard ofcomponents 3,11 12 
Uncertainty in thesupplychain. 3,18 10 
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for the low level of knowledge and adoption of LC in the Brazilian 
industry. Added to the Lack of knowledge about lean construction, in 
no similar study these three factors were ranked at such high levels 
and followed. Second place in the KSA was the customer-related 
barrier, followed by standardization and technology Sahanet al 
(2017). Similar result to that found in China in 2014 by Shang and 
Sui Phehng 2014). In India, uncertainty in the production process is 
seen as the second barrier to implementing Lean Construction 
(Devaki and Jayanthi, 2014). Considering the first 7 barriers to the 
implementation of LC in the Brazilian industry, all of them have a 
MIS > 4.0 among construction companies. This result is based on two 
thematic axes: Education and Traditional Project Management 
Culture. Considering that culture can be changed through an 
education process, theresearch suggests that education about Lean 
Construction is the great challenge to overcome the main obstacles to 
the adoption of LC in the Brazilian industry.The barriers considered 
intermediate by the construction companies are: by the stakeholders 
they are: Slow decision-making processes due to the complex 
organizational hierarchy (MIS 3.14), Lack of government support for 
technological advances, (MIS 3.29), Uncertainty in the supply chain, 
(MIS 3.18), Lack of performance benchmark offer (MIS 3.14), Use of 
non-standard components (MIS 3.11), Ineffective communication 
channels between construction teams (MIS 2.96), Lack of a robust 
performance measurement system (MIS 2.91), Lack of technological 
adaptations (MIS 2, 79), Long period of implementing lean concepts 
in construction processes (MIS 2.79). 
 
This result, when compared to similar studies where the 
understanding of CL is at higher levels, attributes the lack of 
standardized components among the main barriers (de Sarhan et al. 
(2017), Bajjou and Chafi (2018), Ahmed et al. (2019), while concerns 
such as performance and supply chainuncertainty are minor 
concerns.With a MIS <2.5 they are Lack of involvement of customers 
and suppliers (MIS 2.46), Inadequate resource management, Lack of 
clear customer job specifications, Uncertainty in the production 
process occupy the same Rank as (MIS 2, 39). Additional costs and 
high inflation rates (MIS 1.98) and end-user preference (MIS 1.61) 
are the lowest concerns among Brazilian respondents. In studies from 
India by Devaki and Jayanthi, (2014), in Nigeria by Olamilokun 
(2015), in the Kingdom of Saudi Arabia through the study by Sarhan 
et al. (2017), in Morocco by Bajjou and Chafi (2018) costs appear to 
be the barrier with the lowest level of concern. This is confirmed in 
the study from Brazil. Despite not appearing as the lowest barrier, the 
result is similar to that of other countries. Sarhan et al. (2017) states 
that the literature shows that barriers in developed and developing 
countries are similar, however there is no unanimity between the rank 
of the position of barriers.Given the low knowledge of LC in Brazil, 
the research suggests that the recommendations initially focus on 
actions to resolve the shortcomings in the first 7 barriers. And future 
studies will carry out a new assessment of the situation in Brazil 
regarding Lean Construction. 
 
Recommendations to promote lean construction in Brazilian 
industry: In Brazil, to overcome the main barriers, the solutions 
suggested at a global level are investing in education in Lean 
Construction. The most common barriers are fluency in traditional 
practices and lack of knowledge about LC, followed by barriers 
related to lack of mastery of LC techniques and tools, that is, the great 
challenges of LC in Brazil are concentrated in two major axes, as 
already mentioned: Education and Traditional Culture of Project 
Management. Considering that culture can be changed through an 
education process, the research suggests that education about Lean 
Construction is the great challenge to overcome the main obstacles to 
the adoption of LC in the Brazilian industry. Contents about the LC 
must be within the courses that work directly with the construction 
sector, such as engineering, architecture, among others.Lean 
construction training should be implemented at all levels in 
construction organizations, especially to include mid-level managers 
and subcontractors and suppliers, to ensure that the concept spreads to 
all levels (Devaki and Jayanthi, 2014). Management of construction 
organizations should also seek to retain qualified and newly trained 
employees and encourage them.Builders must seek changes in the 

culture of organizations to accommodate the construction principles 
in their organizational policies. According to Devaki and Jayanthi 
(2014) and Sarhan et al. (2017), if that happened, employees and 
organizational partners would be compelled to embrace a lean 
construction culture. Collaborating for a change in traditional 
practices, Shang and Sui Peng, 2014; Devaki and Jayanthi (2014), 
Sarhan and Fox (2013) suggest that the traditional design approach be 
replaced by the integrated design approach to reduce the dichotomy 
between the design and construction phases of project delivery for 
easy Lean Construction implementation, and that the same must be 
done incrementally, step by step and not a radical attempt. According 
to Bashir et al. (2015), rather than an aggressive and punctual 
implementation approach, a step-by-step or streamlined 
implementation of lean construction is needed to allow operators to 
adapt to the technological sophistications involved. Management of 
construction organizations should have greater responsibility for 
providing and sponsoring avenues such as seminars, conferences and 
workshops to train their employees on lean construction.In Brazil, it 
is initially necessary to solve the problem with the low level of 
knowledge, this way it will be easier to deal with the other challenges, 
as the knowledge about the LC is satisfactory. This opinion is 
accepted based on the studies by Sarhan et al. (2018) in KSA and 
Shang and Sui Peng, 2014 in China. 
 
Assessment of the reliability of the questionnaire: To assess the 
reliability of the questionnaire, the Cronbach's alpha value was 
calculated considering part II and part III referring to the 28 questions 
about the LC, excluding general information from the 
respondents.Figure I presents the tabulated results of the  56 
respondents in the 28 questions about the LC in the questionnaire. 
 

 
Through the calculation, the result of Cronbach's alpha obtained was 
0.98, it concludes that the result through the instrument used is 
satisfactory and reliable. 
 
Conclusion 
 
Based on similar studies carried out in KSA, Morocco, Bangladesh, 
Malaysia, United Kingdom and China on the benefits and barriers to 
the implementation of Lean Construction, given the importance of 
Brazil among developing countries, it sought to assess the scenario of 
the Brazilian construction industry, identify similarities and 
differences in the face of international barriers and propose 
recommendations that can face global challenges. Through a 
questionnaire, the survey had 56 respondent construction companies. 
The reliability of the research instrument was measured using the 
Crombach's alpha coefficient and obtained an alpha of 0.98, which 
indicates a high level of reliability of the instrument used.The survey 
revealed that Brazil is deficient in knowledge about Lean 
Construction and, consequently, has a low rate of adoption by 
construction companies.The research revealed that the perspective of 
the interviewees point to universities being the most responsible for 
the current situation of Lean Construction in Brazil, given the 
attribution of being the one with the greatest capacity to promote, 
disseminate and qualify professionals to work with methods, 
techniques and LC tools. 
 
Based on 22 global barriers, prioritization through MIS revealed 
equality in Brazil compared to similar studies in countries such as 
KSA, Morocco, Bangladesh, China, UK, in fluency in traditional 
practices. However, in Brazil there is a high level of barrier regarding 
knowledge about Lean, the lack of qualified professionals and the 
difficulty in understanding the Lean Construction concepts. This 
rating was not found in any other similar search. This result 
demonstrates a lack of knowledge about Lean and needs to be fixed 
urgently.As a recommendation to overcome the major challenges of 
implementing LC in the Brazilian industry, the research suggests that 
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actions should initially focus on improving the knowledge of the 
construction sector stakeholders about the concepts, benefits, methods 
and techniques of Construction. It is believed that with a higher level 
of knowledge, other challenges can be more easily resolved.Given the 
limitation of the research that evaluated only construction companies, 
it is recommended that future studies assess the perception of 
customers, the government, universities, trade organizations and 
suppliers of the civil construction supply chain so that, through these 
studies, coordinated actions can favor the adoption of LC in Brazil. 
 

REFERENCES 
 
Abawi, K. 2008.  Qualitative And Quantitative Research, World 

Health Organization/Geneva Foundation For Medical Education 
And Research, Geneva. 

Abdullah, S., Abdul-Razak, A., Abubakar, A. And Mohammad, I.S. 
2009.  “Towards Producing Best Practice In The Malaysian 
Construction Industry: The Barriers In Implementing The Lean 
Construction Approach”, Paper Presented At The Proceedings Of 
International Conference Of Construction Industry, Padang, 
Indonesia. 

Ahmed, S. 2019.  “Causes Of Accident At Construction Sites In 
Bangladesh”, Organization, Technology And Management In 
Construction, Vol. 11, Pp. 1933-1951, Doi: 10.2478/Otmcj-2019-
0003. 

Ansah, R.H. And Sorooshian, S. 2017.  “Effect Of Lean Tools To 
Control External Environment Risks Of Construction Projects”, 
Sustainable Cities And Society, Vol. 32, Pp. 348-356. 

Bajjou, M.S. And Chafi, A. 2018.  “Lean Construction 
Implementation In The Moroccan Construction Industry: 
Awareness, Benefits And Barriers”, Journal Of Engineering, 
Design And Technology, Vol. 16 No. 4, Pp. 533-556 

Ballard, G. And Howell, G. 2003.  “Lean Project Management”, 
Building Research & Information, Vol. 31 No. 2, Pp. 119-133, 
Available At: Https://Doi.Org/10.1080/09613210301997 

Ballard, G., Tommelein, I., Koskela, L. And Howell, G. 2007.  Lean 
Construction Tools And Techniques Design And Construction, 
Routledge, Abingdon, Pp. 251-279. 

Bamana, F., Lehoux, N. And Cloutier, C. 2019.  “Simulation Of A 
Construction Project: Assessing Impact Of Just-In-Time And 
Lean Principles”, Journal Of Construction Engineering And 
Management, Vol. 145 No. 5, 05019005. 

Bashir, A.M., Suresh, S., Oloke, D.A., Proverbs, D.G. And Gameson, 
R. 2015.  “Overcoming The Challenges Facing Lean Construction 
Practice In The Uk Contracting Organizations”, International 
Journal Of Architecture, Engineering And Construction, Vol. 4 
No. 1, Pp. 10-18. 

Caldera, H., Desha, C. And Dawes, L. 2017.  “Exploring The Role Of 
Lean Thinking In Sustainable Business Practice: A Systematic 
Literature Review”, Journal Of Cleaner Production, Vol. 167, Pp. 
1546-1565. 

Carvalho, Jonathas. Orgão De Classe. 2016 Disponivel Em 
Https://Biblioo.Info/Orgaos-De-Classe/AcessadoEm 04/08/2020 

Cbic - Brazilian Chamber Of The Construction Industry. On The 
Move: How Civil Construction Moves The Economy And Creates 
Jobs Brasilia. Fgv Projects. 2018. Available At 
Https://Cbic.Org.Br/Em-Movimento-Como-A-Construcao-Civil-
Movimenta-A-Economia-E-Gera-Empregos/ Accessed On 
01/05/2020 

Devaki, M.P. And Jayanthi, R. 2014.  “Barriers To Implementation 
Of Lean Principles In The Indian Construction Industry”, 
International Journal Of Engineering Research & Technology 
Ijert.  Vol. 3 No. 5, Pp. 1189-1192. 

Dulaimi, M.F. And Tanamas, C. 2001.  “The Principles And 
Applications Of Lean Construction In Singapore”, Proceedings 
Of The 9th Annual Conference Of The International Group For 
Lean Construction Iglc.  Kent Ridge Crescent, Singapore, 6-8 
August 2001. 

Ikuma, L.H., Nahmens, I. And James, J. 2010.  “Use Of Safety And 
Lean Integrated Kaizen To Improve Performance In Modular 

Homebuilding”, Journal Of Construction Engineering And 
Management, Vol. 137 No. 7, Pp. 551-560. 

Johns, R. 2010.  Survey Question Bank: Methods Fact Sheet 1, Likert 
Items And Scales, University Of Strathclyde. 

Koskela, L. 2000.  “An Exploration Towards A Production Theory 
And Its Application To Construction”, Thesis Doctor Of 
Technology)-Vtt Technical Research Center Of Finland. 

Koskela, L. Application Of The New Production Philosophy To 
Construction Cife Technical Report # 72, 75p.Stanford 
University, Palo Alto, California, 1992. 

Leontitsis, A.; Pagge, J. A Simulation Approach OnCronbach´S 
Alpha Statistical Significance. Mathematics And Computers In 
Simulation. V. 73, P. 336-340. 2007. 

Li, Long; Li Zhongfu; Li Xiaodan; Chongqing Wu. A Review Of 
Global Lean Construction During The Past Two Decades: 
Analysis And Visualization. Architectural Management Vol. 26 
No. 6, 2019 Pp. 1192-1216 © Emerald Publishing Limited 0969-
9988 Doi 10.1108/Ecam-03-2018-0133 

Marhani, M.A., Jaapar, A., Bari Nor Azmi, A. And Zawawi, M. 2013.  
“Sustainability Through Lean Construction Approach: A 
Literature Review”, Procedia-Social And Behavioral Sciences, 
Vol. 101, Pp. 90-99 

Nahmens, I. And Ikuma, L.H. 2011.  “Effects Of Lean Construction 
On Sustainability Of Modular Homebuilding”, Journal Of 
Architectural Engineering, Vol. 18 No. 2, Pp. 155-163 

Oakland, J. And Marosszeky, M. 2017.  Total Construction 
Management: Lean Quality In Construction Project Delivery, 
Routledge, Abingdon 

Ocde. Education At A Glance. Available In http://portal.inep.gov. 
br/education-at-a-glance. Accessed: 05/05/2020.  

Ogunbiyi, O., Goulding, J.S. And Oladapo, A. 2014.  “An Empirical 
Study Of The Impact Of Lean Construction Techniques On 
Sustainable Construction In The Uk”, Construction Innovation, 
Vol. 14 No. 1, Pp. 88-107 

Olamilokun, O. 2015.  “Investigating Facilitators And Barriers For 
Adopting Lean Construction Principles In The Nigerian Building 
Consulting Firms”, International Journal Of Innovative Research 
And Development, Vol. 4 No. 12, Pp. 234-239 

Omotayo, T.S., Kulatunga, U. And Bjeirmi, B. 2018.  “Critical 
Success Factors For Kaizen Implementation In The Nigerian 
Construction Industry”, International Journal Of Productivity And 
Performance Management, Vol. 67 No. 9, Pp. 1816-1836, Doi: 
10.1108/Ijppm-11-2017-0296. 

Omran, A. And Abdulrahim, A. 2015.  “Barriers To Prioritizing Lean 
Construction In The Libyan Construction Industry”, Acta 
TechnicaCorviniensis - Bulletin Of Engineering, Vol. 8 No. 1, P. 
53. 

Salama, M. And Hana, A.R. 2010.  “Green Buildings And 
Sustainable Construction In The United Arab Emirates”, Paper 
Presented At The 26th Annual Arcom Conference 

Sarhan, J., Xia, B., Fawzia, F. And Karim, A. 2017.  “Lean 
Construction Implementation In The Saudi Arabian Construction 
Industry”, Construction Economics And Building, Vol. 17 No. 1, 
Pp. 46-69. 

Sarhan, J., Xia, B., Fawzia, S., Karim, A. And Olanipekun, A. 2018.  
“Barriers To Implementing Lean Construction Practices In The 
Kingdom Of Saudi Arabia Ksa) Construction Industry”, 
Construction Innovation, Vol. 18 No. 2, Pp. 246-272. 

Sarhan, S. And Fox, A. 2013.  “Barriers To Implementing Lean 
Construction In The Uk Construction Industry”, The Built & 
Human Environment Review, Vol. 6 No. 1, Pp. 1-17 

Shang, G. And Sui Pheng, L. 2014.  “Barriers To Lean 
Implementation In The Construction Industry In China”, Journal 
Of Technology Management In China, Vol. 9 No. 2, Pp. 155-
173. 

Shen, Zhigang. Jensen, Wayne. Civil Engineers As Master Builders 
And The Professionalization Of Construction, Asce 2011. 

Taffe, J.R., Tonge, B.J., Gray, K.M. And Einfeld, S.L. (2008),  
“Extracting More Information FromBehaviour Checklists By  
Using Components Of Mean Based Scores”, International 
Journal Of Methods In Psychiatric Research, Vol. 17 No. 4, Pp. 
232-240. 

48391                     Edson Neves da Silva et al., Barriers to implementing lean construction practices in the Brazilian construction industry 

 



Tezel, A., Koskela, L. And Aziz, Z. (2018), “Lean Thinking In The  
Highways Construction Sector: Motivation, Implementation And  
Barriers”, Production Planning & Control, Vol. 29 No. 3, Pp. 
247-269. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wu, X., Yuan, H., Wang, G., Li, S. And Wu, G. (2019), “Impacts Of 
Lean Construction On Safety Systems: A System Dynamics 
Approach”, International Journal Of Environmental Research 
And Public Health, Vol. 16 No. 2, P. 221. 

 
 
 
 
 
 
 

48392                                    International Journal of Development Research, Vol. 11, Issue, 07, pp. 48386-48392, July, 2021 

 

******* 


