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Challenges such as low productivity, waste, safety, and environmental hazards are commonly
attributed to existing construction management practices. Based on this, during the last years,
there has been a greater understanding of the role that lean construction (LC) plays in
achieving better management of construction projects. LC has been accepted as a robust
philosophy to achieve cost-saving, project duration reduction, higher safety awareness,
sustainability, etc. However, although LC has attracted many companies and practitioners
during the last decades, there has been a slow adoption of this philosophy in the construction
industry. This paper aims to identify the benefits and barriers to adopting LC practices in the
construction industry at the international level. The method is based on a systematic literature
review of scientist sources. This research will help increase the understanding of LC
implementation and boost its adoption in construction management practices.
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VISION GLOBAL DE LA ADOPCION DE LEAN CONSTRUCTION EN EL SECTOR:
BENEFICIOS Y BARRERAS

Retos como la baja productividad, el desperdicio, la seguridad o los riesgos ambientales se
atribuyen habitualmente a las practicas existentes en gestion de la construccion. Teniendo en
cuenta esto, durante los ultimos anos, se ha percibido mas claramente el papel que el Lean
Construction (LC) juega en conseguir una mejora en la gestion de las obras. Se ha aceptado
LC como una filosofia robusta para conseguir ahorros de coste, reduccion de tiempos, mayor
concienciacion en la seguridad y en la sostenibilidad, etc. No obstante, aunque LC ha atraido
a muchas empresas y profesionales durante las ultimas décadas, la adaptacién de esta
filosofia al sector de la construccion ha sido muy lenta. Este articulo tiene por objetivo la
identificacion de los beneficios y las barreras para la adopcion de practicas LC en el sector de
la construccion a nivel internacional. El método utilizado se basa en una revision sistematica
de la literatura cientifica. Esta investigacion incrementara el entendimiento del LC y favorecera
su adopcién en las practicas de gestion de la construccion.
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1. Introduction

All construction industry subsectors, such as building and other infrastructure work, involve a
variety of distinct activities that vary in complexity. Several of these activities necessitated a
large number of regular and irregular inputs that required considerable coordination. However,
the supply chain processes in this industry are not always benefited from these activities,
resulting in a lack of productivity and inefficiency. Cost overruns due to waste materials and
missed project delivery deadlines are the most obvious signs of inefficiency. Rework was also
considered a major source of waste in the construction industry, which is a major cause of the
project's high costs and lengthy timeline (Fayek et al., 2004). These and other issues have
contributed to the construction industry being classified as a leading non-environmentally
friendly endeavor globally. New methods, techniques, and management behaviors that are
more environmentally friendly should be used by people in the construction industry (Liu et al.,
2019). This will help the industry become more productive and have more access to
sustainability. One of the practices was adopted from the Toyota manufacturing industry, which
aims to develop and improve the planning system, maintain control over the storage system,
and minimize waste (Alarcon, 1997; Shaqour, 2022). This practice is known as Lean
construction (LC) and has been extensively studied over the last few decades (Albalkhy &
Sweis, 2020; Aziz & Hafez, 2013; Sweis et al., 2016). The LC enables complex, uncertain
projects to significantly benefit from production management techniques while also laying the
groundwork for a new type of management and lowering the amount of waste generated
(materials, time, and cost) (Albalkhy & Sweis, 2020; Babalola et al., 2019). Despite these
positive outcomes, LC is still in its infancy and has yet to realize its full potential.

As a result, the purpose of this paper is to provide an overview up to date of the construction
industry's use of LC, including its benefits and the barriers to doing it. This paper, unlike the
previous systematic reviews, which were solely focused on LC in one country (Kifokeris, 2021;
Li et al., 2020), LC for a period of time (Singh & Kumar, 2020), LC with other techniques such
as lean and agile (Mostafa et al., 2016), LC with building information modeling (BIM) (Tezel et
al., 2020), or LC practices (Babalola et al., 2019). This paper will take a global look at all
studies, including the benefits and barriers of LC, helping to increase knowledge in this area,
as well as a better understanding of the LC situation, especially the benefits of it that can help
stakeholders decide whether or not to adopt it. The systematic review of the literature (SLR)
methodology will be used as a means to identify, select, and evaluate the relevant literature.
This paper is divided into four sections, including this introduction; the second section
discussing the SLR that will be used to evaluate and select the articles; the third section
including the results descriptive analysis; the final section presents the conclusion of this work.

2. Methodology

This research aims to provide a comprehensive summary through the SLR methodology. The
primary benefit of the SLR is that it identifies gaps in the field of study, highlights the research
methodology used in the defined research to improve future work in the topic area, and finally
provides a clear answer that helps define the area where additional research is not required.
The success of the SLR methodology is contingent on five steps (Tawfik et al., 2019). The first
step establishes the research questions (RQs), which give weight to the SLR and its shown in
the main objective: an examination of the state of the existing knowledge in the literature that
is related to LC adoption. The primary objective is characterized by two questions:

RQ1: What are the barriers to LC adoption as reported in the literature?
RQ2: What are the benefits of LC adoption as reported in the literature?
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Figure 1: PRISMA flow diagram for SLR (Moher et al., 2009)
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The second step, identify the relevant published studies; at this stage, preliminary research is
necessary to determine whether there are sufficient studies to conduct an SLR. In addition, to
gain a thorough understanding of the subject and to assist in defining the inclusion and
exclusion criteria for the founded articles (Tawfik et al., 2019). The Web of Science (WOS) and
Scopus were used to conduct the preliminary research. Using the Boolean operators
(AND/OR), the following search strategies were used: “Lean construction” AND “Barriers”,
“Lean construction” AND “Challenges”, “Lean construction” AND “Benefits”.

The primary results indicated the total articles related to barriers or/challenges, and benefits of
LC adoption from WoS (583) and Scopus(909) (see Figure.1).

The third step, assess these studies, by eliminating irrelevant ones, and only focused on the
studies that address barriers and challenges associated with LC adoption, and the benefits of
LC adoption. On the other hand, studies that were conducted in a language other than English,
studies with no full text available, and duplicated or overlapping studies or data were excluded.
Fourth step, a spreadsheet was used to examine the findings by assessing the articles'
abstracts, methodology, and content. Snowballing, a manual backward and forward technique
was also used in the study (Tawfik et al., 2019). In the backward, the researcher used a
reference list for each filtered paper to get the old paper, but in the forward, the researcher
used the cited of the filtered paper to find a new related paper. This will lead us to the new loop
cycle of search, as shown in Figure 1(Moher et al., 2009). Last step, the collected data from
articles will be analyzed using a descriptive overview; and then the findings are discussed.

3. Results

As demonstrated above, 81 distinct studies were identified as being compatible with the criteria
and contributing to the answer to the proposed RQs. This section shows the descriptive
analysis of the literature, defines the organizational methods used to organize the research
articles, and identifies areas for future research.

3.1. Sample Characterization

The chronology of the studies is depicted in Figure 2. Even though the subject of LC is a
modern type of research and the study of its benefits and barriers has not developed rapidly
over the years, the positive year-over-year trend indicates that interest in the topic has
increased significantly in the last five years. As a point of reference, the peak of the studies
occurred in 2018, accounting for 16% of all published articles.

Figure 2: Year-wise publication
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The distribution of the selected studies was in 29 countries (Figure 3). The recent studies
concentrate on Nigeria, South Africa, the United States (USA), and the United Kingdom (UK).
Moreover, the Percentage of the studies in these countries is 40% of the selected article. On
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the other hand, Papers with three or more authors accounted for 47 and 58%, whereas
publications with Article type accounted for 53 and 65%. This demonstrates a growing level of
collaboration among researchers in this field. Additionally, quantitative and qualitative
approaches (questionnaire surveys, interviews) were the most often utilized in the studies that
were reviewed (Table 1).

Figure 3: Country of research discusses23 the barriers and benefits of LC
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3.2. Barriers to LC Adoption

Unfortunately, there are numerous barriers to LC adoption. The researchers have diverse
perspectives on the subject. The current SLR analyzed the found studies to identify barriers to
LC adoption. The narrative summary of these studies was made by grouping them by region
and relying on studies that have been done recently. The following section illustrates it.

Africa

Numerous studies have been conducted to determine the major barriers to LC adoption in
African countries. In Ghana, according to the results of a questionnaire survey distributed to
construction organizations, government policies, insufficient project definitions, insufficient
designs, a lack of standardization, and a lack of long-term supplier relationships all contribute
to a lack of knowledge and adoption of lean concepts. These factors are classified as
managerial, technical, and teamwork problems (Ayarkwa et al., 2012).

LC is one answer to Nigeria's construction industry's requirement to reduce waste and boost
productivity; nevertheless, there are seven key obstacles to relying on LC. These barriers
relate to skills and knowledge, management, government, human attitude, resources, logistics,
and other matters (In addition, another extensive research in the same region found that the
most frequent barriers to implementing LC were a lack of lean knowledge and understanding,
training, and exposure to the need of adopting lean (Adegbembo et al.,, 2016). A study
conducted in Libya examined nine barriers and discovered that the most significant ones were
connected to a lack of skills and expertise, a lack of organizational support, and an inability to
monitor how successful the team worked together (Omran & Abdulrahim, 2015).
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In South Africa, Aigbavboa et al. (2016) addressed the primary challenges in LC
implementation as the extensive usage of unskilled labor, inadequate communication, and
human attitude toward change. Moreover, Ramaru (2020) confirmed the aforementioned
barriers and added the following: a lack of comprehension of LC concepts, government
assistance, and organizational issues. While another study examined the assessment of LC
and concluded that attitudes toward LC adoption play a significant impact and that construction
industry professionals must improve their attitude toward implementing LC in daily tasks (Oke
et al., 2021). More recently, Moyo & Chigara (2021) found 33 barriers to LC adoption in
Zimbabwe, categorizing them as integration and performance, human capital management,
and quality-related. Additionally, in Morocco, lack of information about the LC is the most
frequent barrier, accounting for 85% of the respondents answer rate, followed by unskilled
human resources accounting for 67% (Bajjou & Chafi, 2018).

Asia

Numerous studies have been conducted in Western Asia, particularly in Arab countries and
Turkey. In early 2016, a survey in Iran uncovered the most significant barriers to LC adoption,
including a lack of awareness and expertise, cultural and human resource attitudes, and
managerial commitment (Movaghar, 2016). Certain construction projects in the United Arab
Emirates (UAE) employ lean concepts, which capture the attention of construction managers.
Despite this interest, there is a constraint, and the primary reasons for these constraints were
insufficient and difficult design, the changing nature of the construction industry as the
economy changes, a lack of coordination between construction participants (contractor
involvement), and communication with stakeholders (Kanafani, 2015; Small et al., 2017).
Another study in Saudi Arabia (KSA) looked at the types of construction waste and how LC
methods can be used at different stages of the project. It sent out 282 questionnaires filled out
by construction professionals. The results show that the most important barriers are the
organization's culture, lack of training, technical skills, and understanding of lean techniques,
and a lack of knowledge of LC approaches (J. Sarhan et al., 2018). The study in Turkey
assessed 27 barriers to the LC and categorized them into seven groups related to government,
communication, culture, workforce, technical, management and financial (Bayhan et al., 2019).
Enshassi et al. (2019) used the same categories to classify 39 barriers to LC adoption in the
Gaza Strips, as part of a study aimed at aligning safety improvements with LC implementation.
The study's findings indicate that the most significant barriers are a lack of a comprehensive
understanding of the concepts, a lack of sufficient support from the government to implement
the LC strategy, and insufficient training. In addition, there is a recommendation to provide the
construction participants with regular and frequent training in LC principles in order to acquire
new approaches for enhancing construction safety. In Qatar, a fuzzy analytical hierarchy
process (FAHP) was used to examine 28 hurdles to LC adoption, and the findings indicate that
policies, management, and economic groups are the most frequently encountered barriers
(Sayed et al., 2019). Following these investigations, similar research on barriers to LC adoption
in Jordan, Oman, and Lebanon revealed the same findings and conclusions (Al Balkhy et al.,
2021; Albalkhy & Sweis, 2020; Metlej, 2021; Shah et al., 2021).

In Eastern Asia, a little amount of research has been presented, but most of it has been
presented in China (Li et al., 2020; Yuan et al., 2020). The major impediments identified in
these studies are a lack of a road map for the LC concept, an absence of an LC culture inside
the organization, less use of design-construct procurement mode, insufficient knowledge, and
multi-layer subcontractors.

Regarding Southern Asia, a study on developing best practices in Malaysia's construction
industry identified the LC principles as a best practice for optimizing productivity in the
construction industry; and utilized the evaluation system index to discuss the adoption of LC
in Klang Valley construction sites. But the most barriers faced in this adoption are related to
government inaction, a lack of shared purpose among multiple enterprises, legal and
contractual issues, misunderstanding of the lean construction concept, and the tendency of
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the construction organization to adopt traditional management concepts rather than
productivity and quality management concepts (Ahmed & Wong, 2020). Teaching LC at Indian
institutions, according to Antony et al. (2019), is an effective way to raise awareness and
overcome common barriers such as a lack of familiarity with lean principles, a preference for
traditional methods among practitioners, a mindset issue, and a lack of top-level support. In
Bangladesh, 41 hurdles to LC adoption were found, the most important being a lack of
understanding regarding LC, a lack of skills and practices, and a lack of financial resources,
and sticking to old, established ways and refusing to adopt new one (S. Ahmed et al., 2020).
In Sri Lanka (Kariyawasam & Siriwardana, 2021) concluded that while the LC is critical and
the construction sector's environment is favorable, certain obstacles must be considered,
including lack of awareness, consulting lean costs, inventory costs, unsupported top
management, and a lack of resource planning.

Europe, Oceania, South and North America

Many studies presented the LC implementation/adoption in the UK. One of these studies
discusses how LC is used to manage and assist in evaluating and adding value to construction
industry waste management. Despite the benefits of LC, there are limitations to its use, which
are related to several barriers to its sustainable implementation. These barriers fall into the
following categories: managerial, financial, educational, governmental, technical, and human-
related issues (Bashir et al., 2015). On the other hand, Tezel et al. (2018) presented a study
evaluating LC adoption in highway construction by examining 16 barriers, 20 LC techniques,
and seven motivations. According to the survey analysis, the most significant barriers were a
lack of understanding of LC concepts, a lack of awareness of the value and benefits of LC,
insufficient know-how, and employee resistance. There are six major impediments to
implementing the Green LC paradigm in Australia: economic, procurement, regulatory,
technical, cultural, and organizational. These barriers were identified through 18 interviews
with construction industry professionals (Hussein & Palaneeswaran, 2018). In Norway, many
case studies found that a lack of LC expertise, clearly stated objectives, and top management
participation all contributed to the LC adoption (Torp et al., 2018). The USA accounted for a
sizable portion of the research that utilized LC. Authors, such as Demirkesen et al. (2019) and
Martinez et al. (2019) examined barriers to LC adoption and found that the primary important
challenges in the USA construction sector are lack of top management support and
unpreparedness for LC procedures. From recent studies in the aforementioned SLR, we can
group the barriers to LC adoption into seven primary classifications: [1] skill and knowledge
(SKB), [2] management (MB), [3] government (GB), [4] attitude (AB), [5] resource (RB), [6]
technical (TB), and [7] financial and other’s barriers(FOB) (Table 2).

Table 2: Barriers to LC adoption
Barriers ID Definition Studies No.
(Adegbembo et al., 2016; Al Balkhy et al., 2021;
Albalkhy & Sweis, 2020; Ayarkwa et al., 2012; Bajjou &
Lack of awareness of LC Chafi, 2018; Bashir et al., 2015; Enshassi et al., 2019;
SKB1 concents and tools Li et al, 2020; Metlej, 2021; Movaghar, 2016; 19
P Olamilokun, 2015; Ramaru, 2020; Shah et al., 2021;
Sholanke et al., 2019; Yuan et al., 2020; Tezel et al.
2018; Demirkesen et al., 2019,Martinez et al., 2019)
(Al Balkhy et al., 2021; Albalkhy & Sweis, 2020;
Ayarkwa et al., 2012; Metlej, 2021; Olamilokun, 2015;

abpajmouy] pue |IINS

SKB2 Lack of Standardization g - ot a1 2021: Sholanke et al., 2019: Demirkesen et 10
al., 2019, Martinez et al., 2019)
(Adegbembo et al., 2016; S. Ahmed et al., 2020; Al
. . Balkhy et al., 2021; Albalkhy & Sweis, 2020; Ayarkwa
SKB3 Poor technical skills and ") ®5012. Bajjou & Chafi, 2018; Bashir et al., 2015; 18

knowledge Li et al, 2020: Metlej 2021. Movaghar, 2016.
Olamilokun, 2015; Omran & Abdulrahim, 2015; J.
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Sarhan et al., 2018; Shah et al., 2021; Sholanke et al.,
2019; Yuan et al., 2020; Tezel et al. 2018; Torp et al.,
2018)

(Adegbembo et al., 2016; Al Balkhy et al., 2021;
Albalkhy & Sweis, 2020; Bajjou & Chafi, 2018; Enshassi

technology.

Ramaru, 2020; Sholanke et al., 2019; Tezel et al.
2018)

SKB4 Lack of training et al., 2019; Metlej, 2021; Olamilokun, 2015; Omran & 10
Abdulrahim, 2015; Shah et al., 2021; Sholanke et al.,
2019)
(S. Ahmed et al., 2020; Al Balkhy et al., 2021; Albalkhy
- & Sweis, 2020; Antony et al., 2019; Enshassi et al.,
SKB5 Difficulty to understand 5 1q. 1etiej. 2021: Olamilokun, 2015; Ramaru, 2020 11
new technology J. Sarhan et al., 2018; Shah et al., 2021; Sholanke et
al,, 2019)
Contractors and (Al Balkhy et al., 2021; Albalkhy & Sweis, 2020;
MB1 specialists are rarely Metlej, 2021; Movaghar, 2016; Olamilokun, 2015; 7
involved in the design Shah et al., 2021; Sholanke et al., 2019)
phase.
(Al Balkhy et al., 2021; Albalkhy & Sweis, 2020;
MB2 Inadequate pre-planning Ayarkwa et al., 2012; Metlej, 2021; Movaghar, 2016; 8
Olamilokun, 2015; Shah et al., 2021; Sholanke et al.,
2019)
(Movaghar, 2016; Moyo & Chigara, 2021; Olamilokun,
MB3 Slow decision making 2015; Sholanke et al., 2019; Al Balkhy et al., 2021; 8
= Albalkhy & Sweis, 2020; Metlej, 2021; Shah et al.,
2 2021)
L . ( Movaghar, 2016; Olamilokun, 2015; Sholanke et al.,
§ MB4 ﬁgkg;iztépply chain 2019; Al Balkhy et al., 2021; Albalkhy & Sweis, 2020; 7
@ 9 Metlej, 2021; Shah et al., 2021)
= (Movaghar, 2016; Moyo & Chigara, 2021; Olamilokun,
MB5 Poor communication and 2015; Omran & Abdulrahim, 2015; Ramaru, 2020; 10
coordination system Sholanke et al., 2019; Al Balkhy et al., 2021; Albalkhy
& Sweis, 2020; Metlej, 2021; Shah et al., 2021)
( Li et al., 2020; Olamilokun, 2015; Sholanke et al.,
MB6 Depends on many 2019; Yuan et al., 2020) 4
subcontractors
(Ayarkwa et al., 2012; Movaghar, 2016; Olamilokun,
MB7 lack of long-term supplier 2015; Sholanke et al., 2019; Al Balkhy et al., 2021; 8
relationships Albalkhy & Sweis, 2020; Metlej, 2021; Shah et al.,
2021)
g) Lack of assistance from (Bashir et al., 2015; Enshassi et al., 2019;
S | GB1 th Olamilokun, 2015; Ramaru, 2020; Sholanke et al., 5
3 e government. 2019)
% The policies of the (Ahmed & Wong, 2020; Ayarkwa et al., 2012; Bashir
= | GB2 government are et al., 2015; Olamilokun, 2015; Ramaru, 2020; Sayed 7
inconsistent. et al., 2019; Sholanke et al., 2019)
(Adegbembo et al., 2016; Li et al., 2020; Moyo &
ABA tg;kn?i{rf:r?t'tirm Chigara, 2021; Oke et al., 2021; Olamilokun, 2015 9
. . Ramaru, 2020; Sholanke et al., 2019; Yuan et al.,
innovation and change 2020)
(Adegbembo et al., 2016; Antony et al., 2019;
Enshassi et al., 2019; Kariyawasam & Siriwardana,
> 2021; Movaghar, 2016; Moyo & Chigara, 2021; Oke et
= AB2 Lack of support from top  al., 2021; Olamilokun, 2015; Omran & Abdulrahim, 18
s management 2015; Ramaru, 2020; Sayed et al., 2019; Sholanke et
@ al., 2019; Hussein & Palaneeswaran, 2018; Torp et
al., 2018; Demirkesen et al., 2019, Martinez et al.,
2019)
Stick to the old ways (Antony et al., 2019; Movaghar, 2016; Moyo &
AB3 and refuse to use new Chigara, 2021; Oke et al., 2021; Olamilokun, 2015; 9
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(Aigbavboa et al., 2016; Bajjou & Chafi, 2018;
o RB1 Lnauc:e%l;iﬁy of Kariyawasam & Siriwardana, 2021; Olamilokun, 2015; 5
o quip Sholanke et al., 2019)
e (Aigbavboa et al., 2016; Bajjou & Chafi, 2018; Bayhan
3 . . et al., 2019; Kariyawasam & Siriwardana, 2021;
© | RB2 Scarcity of materials Olamilokun, 2015; Ramaru, 2020; Sholanke et al., 7
2019)
(Ayarkwa et al., 2012; Bashir et al., 2015; Bayhan et
TB1 Incomplete desian al., 2019; Kanafani, 2015; Li et al., 2020; Olamilokun, 9
_ P g 2015; Sholanke et al., 2019; Small et al., 2017; Yuan
o et al., 2020)
= . (Bashir et al., 2015; Moyo & Chigara, 2021;
>
5 | TB2 Lack of technological Olamilokun, 2015; Ramaru, 2020; Sholanke et al., 5
QL advancement 2019)
B3 poor project phase (Ayarkwa et al., 2012; Bashir et al., 2015; Olamilokun, 4
definition 2015; Sholanke et al., 2019)
(Kanafani, 2015; Kariyawasam & Siriwardana, 2021;
. Olamilokun, 2015; Sayed et al., 2019; Sholanke et al.
M l ) ) ) )
g' FOB1 Inflation 2019; Small et al., 2017; Hussein & Palaneeswaran, 7
S 2018)
& The lack of funding in (Bashir et al., 2015; Kariyawasam & Siriwardana,
) FOB2 comparison to the 2021; Olamilokun, 2015; Sholanke et al., 2019) 4
Q implementation costs
% (Kanafani, 2015; Olamilokun, 2015; Sholanke et al.,
@ FOB3 Difficulty nature of 2019; Small et al., 2017; Al Balkhy et al., 2021; 8
@ construction industry. Albalkhy & Sweis, 2020; Metlej, 2021; Shah et al.,
2021)

3.3. Benefits of LC implementation

According to common perception, no one embraces new technology or concepts until it
improves task organization, and accomplish the golden triangle advantages of cost, time, and
quality. Numerous studies have been conducted to demonstrate the benefits of LC adoption
and persuade decision-makers to do so. An empirical study conducted in the UK construction
sector discovered that the primary benefits of LC adoption were an enhanced corporate image,
greater productivity, waste reduction, and energy consumption reduction (Ogunbiyi et al.,
2014). Following the global trend, Memon et al.(2018) conducted a study to determine the
feasibility of adopting lean construction techniques in Pakistan, the results indicated that the
advantages of lean construction are its capacity to eliminate waste, boost customer
satisfaction, improve communication, improve visual monitoring, and guarantee that staff is
appropriately organized to do their assigned responsibilities. In Palestine, many construction
companies are reluctant to implement new management practices, yet the benefits of LC in
reducing waste and increasing project value are undeniable. Furthermore, the findings of study
carried out by Enshassi et al. (2019) highlighted that LC has a significant impact on building
project safety. Following an analysis of a survey given to KSA's construction sector, the most
significant advantages of LC adoption are: customer satisfaction, enhancement of quality, an
increase in production, and a decrease in construction time (J. G. Sarhan et al., 2017).

Shah and his colleagues recently did a study of the Oman construction industry. According to
the Relative Important Index (RIl) value, adoption of LC will lead to more environmentally-
friendly projects, cost savings, and better planning and control (Shah et al., 2021). Numerous
studies conducted in South Africa, Nigeria, and Bangladesh to discuss the LC benefits
(Akinradewo et al., 2018; Maradzano et al., 2019; Adegbembo et al., 2016; S. Ahmed et al.,
2020; Shaqour, 2022) and concluded that the most significant benefits include waste reduction,
improved material management on-site, enhance project life cycle cost, client satisfaction,
achieving the highest level of project coordination, increased safety, and improved risk
management.
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After examining a few articles, focusing on the most recent (S. Ahmed et al., 2020; Memon et
al., 2018; Shah et al., 2021; Shaqour, 2022), The benefits of lean in the construction industry
are grouped into three categories: Economic, Environmental, Social benefits. The benefits
identified according to this classification are depicted in Table 3.

Table 3. Benefits of LC adoption

Economic (79%) Environmental (64%) Social (61%)

1. Enhancing transparency
;il Ig:g(r:(;\éz planning and control 1 Control the materials it.;iir;ig\ézr(;ommumcatlon between
. storage . .
2. Rgduge time ' 2. Safety improvement 3. Customer satllsfactl'on
3. High risk expectation . 4. Employee satisfaction
4. Minimize rework 3. Waste reduction 5. Reduce conflicts
5. Labor cost reduction 4. Reducti_on of energy 6. Increase team work
’ . consumptions ’ .
6. Improve life cycle cost 7. Continue Improvement
8. Improve decision making

4. Conclusion

LC has been demonstrated to be an effective and sustainable technique. Depending on the
approach taken in adopting LC, many studies using a variety of methods were conducted to
debate and emphasize these new practices. This study was able to address the questions that
had been asked in the beginning by doing the SLR to evaluate and review the previous studies.
First, the study presented here categorized previous studies by namely, country, and year. Second,
to address RQ1, RQ2, numerous research was given to describe the barriers to and advantages
of LC adoption. Seven areas of barriers to LC were discovered in SLR: skills and knowledge,
management, government, technical, resource, and attitude, as well as financial and other barriers.
The most often highlighted barriers in previous researches are a lack of top management support,
lack of awareness, sticking with the traditional way, and lack of knowledge about LC concepts. On
the other hand, the number of research discussing the benefits of LC in itself, without mentioning
LC barriers or any other technique, was quite little. But the most highlighted benefits were classified
into three groups: economic, environment, and social. This study will assist construction
professionals in engaging and accepting LC by aligning their objectives with the advantages of the
LC and avoiding the barriers to adopting it. On the other hand, this study may serve as the basis
for future researchers.

Reference

Adegbembo, T. F., Bamisaye, O. P., & Aghimien, D. O. (2016). Assessment of lean construction practice
in the Nigerian construction industry. Proceedings of the Joint International Conference (JIC),
on 21st Century Habitat: Issues, Sustainability and Development, 21-24.

Ahmed, S., Hossain, Md. M., & Hag, I. (2020). Implementation of lean construction in the construction
industry in Bangladesh: Awareness, benefits and challenges. International Journal of Building
Pathology and Adaptation, 39(2), 368—406. https://doi.org/10.1108/1JBPA-04-2019-0037

Ahmed, & Wong. (2020). The barriers of the implementation of lean construction in Klang Valley,
Malaysia. IOP Conference Series: Materials Science and Engineering, 932, 012043.
https://doi.org/10.1088/1757-899X/932/1/012043

Aigbavboa, C., Oke, A., & Momoti, T. (2016). Drivers and barriers of lean construction practice in South
African construction industry. 2016 International Conference on Innovative Production and
Construction, 195-201.

Akinradewo, 0., Oke, A., Aigbavboa, C., & Ndalamba, M. (2018). Benefits of adopting lean construction
technique in the South African construction industry. International Conference on Industrial
Engineering and Operations Management, 1271-1277.

554



26" International Congress on Project Management and Engineering
Terrassa, 51"-8" July 2022

Al Balkhy, W., Sweis, R., & Lafhaj, Z. (2021). Barriers to Adopting Lean Construction in the Construction
Industry—The Case of Jordan. Buildings, 11(6), 222.
https://doi.org/10.3390/buildings11060222

Alarcon, L. (1997). Lean Construction. CRC Press.

Albalkhy, W., & Sweis, R. (2020). Barriers to adopting lean construction in the construction industry: A
literature review. International Journal of Lean Six Sigma, 12(2), 210-236.
https://doi.org/10.1108/1JLSS-12-2018-0144

Antony, S., Anandh, K. S., & Siddharth, B. (2019). An investigation into the evolution of lean
construction, education in Indian industries and universities. International Journal of
Innovative Technology and Exploring Engineering, 8(6), 898-902.

Ayarkwa, J., Agyekum, K., Adinyira, E., & Osei-Asibey, D. (2012). Barriers to successful implementation
of lean construction in the Ghanaian building industry. Journal of Construction, 5(1), 3—11.

Aziz, R.F., & Hafez, S. M. (2013). Applying lean thinking in construction and performance improvement.
Alexandria Engineering Journal, 52(4), 679-695.

Babalola, O., Ibem, E. O., & Ezema, I. C. (2019). Implementation of lean practices in the construction
industry: A systematic review. Building and  Environment, 148, 34-43.
https://doi.org/10.1016/j.buildenv.2018.10.051

Bajjou, M. S., & Chafi, A. (2018). Barriers of lean construction implementation in the Moroccan
construction industry. AlP Conference Proceedings, 1952(1), 020056.
https://doi.org/10.1063/1.5032018

Bashir, A. M., Suresh, S., Oloke, D. A., Proverbs, D. G., & Gameson, R. (2015). Overcoming the
challenges facing lean construction practice in the UK contracting organizations. International
Journal of Architecture, Engineering and Construction, 4(1), 10-18.

Bayhan, H. G., Demirkesen, S., & Jayamanne, E. (2019). Enablers and Barriers of Lean Implementation
in Construction Projects. IOP Conference Series: Materials Science and Engineering, 471,
022002. https://doi.org/10.1088/1757-899X/471/2/022002

Demirkesen, S., Wachter, N., Oprach, S., & Haghsheno, S. (2019). Identifying Barriers in Lean
Implementation in the Construction Industry. 157-168. https://iglc.net/Papers/Details/1631

Enshassi, A., Saleh, N., & Mohamed, S. (2019). Barriers to the application of lean construction
techniques concerning safety improvement in construction projects. International Journal of
Construction Management, 1-17.

Fayek, A. R., Dissanayake, M., & Campero, O. (2004). Developing a standard methodology for
measuring and classifying construction field rework. Canadian Journal of Civil Engineering,
31(6), 1077-1089. https://doi.org/10.1139/104-068

Hussein, M., & Palaneeswaran, E. (2018). Barriers and strategies for lean and green in construction
projects in Australia. 50 (4 pp.)-50 (4 pp.). https://doi.org/10.1049/cp.2018.1547

Kanafani, J. A. (2015). Barriers to the implementation of lean thinking in the construction industry—the
case of UAE. Master of Business Administration, Master thesis, University of Leicester,
Leicester.

Kariyawasam, D. T., & Siriwardana, C. S. A. (2021). Feasibility Study on, Enablers and Barriers for the
Implementation of Lean Construction and the Applicability of Visual Management Practices
Through Forms of Digital Communication in the Sri Lankan Industry. 2021 Moratuwa
Engineering Research Conference (MERCon), 1-6.
https://doi.org/10.1109/MERC0on52712.2021.9525758

Kifokeris, D. (2021). Variants of Swedish Lean Construction Practices Reported in Research: Systematic
Literature Review and Critical Analysis. Journal of Construction Engineering and Management,
147(7), 05021005. https://doi.org/10.1061/(ASCE)C0O.1943-7862.0002079

Li, S., Fang, Y., & Wu, X. (2020). A systematic review of lean construction in Mainland China. Journal of
Cleaner Production, 257, 120581. https://doi.org/10.1016/j.jclepro.2020.120581

555



26" International Congress on Project Management and Engineering
Terrassa, 51"-8" July 2022

Liu, J., Gong, E., Wang, D., Lai, X., & Zhu, J. (2019). Attitudes and behaviour towards construction waste
minimisation: A comparative analysis between China and the USA. Environmental Science and
Pollution Research, 26(14), 13681-13690. https://doi.org/10.1007/s11356-018-2247-0

Maradzano, |., Dondofema, R. A., & Matope, S. (2019). Application of lean principles in the South
African construction industry. South African Journal of Industrial Engineering, 30(3), 210-223.
https://doi.org/10.7166/30-3-2240

Martinez, E., Reid, C. K., & Tommelein, I. D. (2019). Lean construction for affordable housing: A case
study in Latin America. Construction Innovation, 19(4), 570-593. https://doi.org/10.1108/Cl-
02-2019-0015

Memon, A. H., Akhund, M. A,, Laghari, A. N., Imad, H. U., & Bhangwar, S. N. (2018). Adoptability of lean
construction techniques in Pakistan’s construction industry. Civil Engineering Journal, 4(10),

2328-2337.
Metlej, K. (2021). Exploratory Analysis on Lean Construction Practice in the Lebanese Construction
Industry (M.S,, Arizona State University].

https://www.proquest.com/docview/2616286555/abstract/7E37FDC32C204E00PQ/1

Mobher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & Group, T. P. (2009). Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLOS Medicine, 6(7),
€1000097. https://doi.org/10.1371/journal.pmed.1000097

Mostafa, S., Chileshe, N., & Abdelhamid, T. (2016). Lean and agile integration within offsite
construction using discrete event simulation: A systematic literature review. Construction
Innovation, 16(4), 483-525. https://doi.org/10.1108/CI-09-2014-0043

Movaghar, E. (2016). Identifying the Barriers of Implementing Lean Construction Principles inn
Developing Countries [THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES OF
MIDDLE EAST TECHNICAL UNIVERSITY].
https://etd.lib.metu.edu.tr/upload/12620522/index.pdf

Moyo, T., & Chigara, B. (2021). Barriers to lean construction implementation in Zimbabwe. Journal of
Engineering, Design and Technology, ahead-of-print(ahead-of-print).
https://doi.org/10.1108/JEDT-01-2021-0044

Ogunbiyi, 0., Goulding, J. S., & Oladapo, A. (2014). An empirical study of the impact of lean construction
techniques on sustainable construction in the UK. Construction Innovation, 14(1), 88—107.
https://doi.org/10.1108/CI-08-2012-0045

Oke, A., Akinradewo, O., Aigbavboa, C., & Ndalamba, M. (2021). Challenges to the Implementation of
Lean Construction Practices in the South African Construction Industry. In S. M. Ahmed, P.
Hampton, S. Azhar, & A. D. Saul (Eds.), Collaboration and Integration in Construction,
Engineering, Management and Technology (pp. 133-137). Springer International Publishing.
https://doi.org/10.1007/978-3-030-48465-1_23

Olamilokun, 0. (2015). Investigating Facilitators and Barriers for Adopting Lean Construction Principles
in the Nigerian Building Consulting Firms. International Journal of Innovative Research and
Development, 4(12), Article 12. http://ischolar.info/index.php/IJIRD/article/view/143056

Omran, A., & Abdulrahim, A. (2015). Barriers to prioritizing Lean construction in the Libyan
construction industry. Acta Technica Corviniensis-Bulletin of Engineering, 8(1), 53.

Ramaru, P. (2020). Assessment of Lean Concepts in the South African Construction Industry. University
of Johannesburg (South Africa).

Sarhan, J. G., Xia, B., Fawzia, S., & Karim, A. (2017). Lean construction implementation in the Saudi
Arabian construction industry. Construction Economics and Building, 17(1), 46—69.
https://doi.org/10.3316/informit.763708036719779

Sarhan, J., Xia, B., Fawzia, S., Karim, A., & Olanipekun, A. (2018). Barriers to implementing lean
construction practices in the Kingdom of Saudi Arabia (KSA) construction industry.
Construction Innovation, 18(2), 246—272. https://doi.org/10.1108/CI-04-2017-0033

556



26" International Congress on Project Management and Engineering
Terrassa, 51"-8" July 2022

Sayed, A. Y. A, Seth, D., & Hamouda, A. M. S. (2019). Prioritisation of lean construction barriers in
Qatari context: A fuzzy AHP approach. International Journal of Business Excellence, 19(4), 503—
531. https://doi.org/10.1504/1JBEX.2019.103456

Senaratne, S., & Wijesiri, D. (2008). Lean Construction as a Strategic Option: Testing its Suitability and
Acceptability in Sri Lanka. Lean Construction Journal.

Shah, R., Shereidqi, K. A., & Borthwick, F. (2021). A Study of Challenges and Benefits of Lean Construction
(LC) Principles in Omani Construction Industry. Journal of Construction Research, 2(2), Article
2. https://ojs.bilpublishing.com/index.php/jcr-b/article/view/2760

Shaqour, E. N. (2022). The impact of adopting lean construction in Egypt: Level of knowledge,
application, and benefits. Ain Shams Engineering Journal, 13(2), 101551.
https://doi.org/10.1016/j.asej.2021.07.005

Sholanke, A. B., Chen, S. J., Newo, A. A., & Nwabufo, C. B. (2019). Prospects and Challenges of Lean
Construction Practice In The Building Industry In Nigeria: Architects’ Perspective. International
Journal of Innovative Technology and Exploring Engineering, 8(8), 667-673.
http://eprints.covenantuniversity.edu.ng/12937/#.YiezFxNBzFo

Singh, S., & Kumar, K. (2020). Review of literature of lean construction and lean tools using systematic
literature review technique (2008-2018). Ain Shams Engineering Journal, 11(2), 465-471.
https://doi.org/10.1016/j.asej.2019.08.012

Small, E. P., Hamouri, K. A., & Hamouri, H. A. (2017). Examination of Opportunities for Integration of
Lean Principles in Construction in Dubai. Procedia Engineering, 196, 616-621.
https://doi.org/10.1016/j.proeng.2017.08.049

Sweis, G. J., Hiyassat, M., & Al-Hroub, F. F. (2016). Assessing lean conformance by first-grade
contractors in the Jordanian construction industry. Construction Innovation.

Tawfik, G. M., Dila, K. A. S., Mohamed, M. Y. F., Tam, D. N. H,, Kien, N. D., Ahmed, A. M., & Huy, N. T.
(2019). A step by step guide for conducting a systematic review and meta-analysis with
simulation data. Tropical Medicine and Health, 47(1), 46. https://doi.org/10.1186/s41182-
019-0165-6

Tezel, A., Koskela, L., & Aziz, Z. (2018). Lean thinking in the highways construction sector: Motivation,
implementation and barriers. Production Planning & Control, 29(3), 247-269.
https://doi.org/10.1080/09537287.2017.1412522

Tezel, A., Taggart, M., Koskela, L., Tzortzopoulos, P., Hanahoe, J., & Kelly, M. (2020). Lean construction
and BIM in small and medium-sized enterprises (SMEs) in construction: A systematic literature
review. Canadian Journal of Civil Engineering, 47(2), 186—201. https://doi.org/10.1139/cjce-
2018-0408

Torp, 0., Knudsen, J. B., & Rgnneberg, |. (2018). Factors affecting implementation of lean construction.
26th Annual Conference of the International Group for Lean Construction, 1261-1271.

Yuan, Z., Zhang, Z., Ni, G., Chen, C., Wang, W., & Hong, J. (2020). Cause Analysis of Hindering On-Site
Lean Construction for Prefabricated Buildings and Corresponding Organizational Capability
Evaluation. Advances in Civil Engineering, 2020, 8876102.
https://doi.org/10.1155/2020/8876102.

TRABAJO DEGENTE 0D n
Comunicacion alineada Ll NSABLES &
con los Objetivos de /\/ OBJETIVOQS
Desarrollo Sostenible ‘I' 2\ SOSTENIBLE

557



	3. Results
	3.1. Sample Characterization
	3.2.  Barriers to LC Adoption
	3.3. Benefits of LC implementation

	Reference



