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Abstract: This paper assessed the maturity of Lean Construction (LC) in a Brazilian affordable
housing company, focusing on two main objectives: to identify the strengths and weaknesses in
adopting LC concepts and to analyse the practical implications of this diagnosis to support a
performance-oriented development program. The research design included a literature review and
contextual analysis to select an appropriate maturity assessment model, followed by empirical data
collection and content analysis grounded in established LC theory. The results indicate the company's
current level of LC maturity, with main weaknesses in product design flexibility and understanding
customer requirements, as well as notable strengths in reducing process variability. These results
highlight how maturity assessment can expose critical factors that influence the effectiveness of Lean
practices, particularly when aligned with performance measurement perspectives. The insights derived
from this analysis are expected to inform the planning and implementation of Fabrica Azul's
development program, guiding strategic improvements and aligning operational practices with Lean
principles. This study's originality lies in applying a maturity model in the context of Brazilian affordable
housing, combined with stakeholder value considerations and a literature-based interpretation of the
results. Overall, this work contributed to the field by demonstrating how maturity assessment, when
integrated with performance evaluation, can serve as a powerful diagnostic and planning tool to
enhance the sustainable adoption of Lean Construction.

Keywords: Lean Construction. Lean Service. Maturity Evaluation.

Resumo: Este artigo avaliou a maturidade da Lean Construction (LC) em uma empresa brasileira de
habitacdo popular, com foco em dois objetivos principais: identificar os pontos fortes e fracos na
adocdo dos conceitos de LC e analisar as implicagbes praticas desse diagndstico para apoiar um
programa de desenvolvimento orientado a resultados. O projeto de pesquisa incluiu uma revisao
bibliografica e analise contextual para selecionar um modelo de avaliagdo de maturidade apropriado,
seguida de coleta de dados empiricos e analise de conteudo fundamentada na teoria consolidada da

"Trabalho aprovado no 45° Encontro Nacional de Engenharia de Produgédo (ENEGEP), que ocorreu
de 14 a 17 de outubro de 2025 em Natal, RN.
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LC. Os resultados indicam o nivel atual de maturidade da LC na empresa, com principais fragilidades
na flexibilidade do projeto do produto e na compreensido das necessidades do cliente, bem como
pontos fortes notaveis na redugao da variabilidade do processo. Esses resultados destacam como a
avaliacao de maturidade pode expor fatores criticos que influenciam a eficacia das praticas Lean,
particularmente quando alinhadas com perspectivas de mensuracdo de desempenho. Espera-se que
os insights derivados desta andlise informem o planejamento e a implementagcdo do programa de
desenvolvimento da Fabrica Azul, orientando melhorias estratégicas e alinhando as praticas
operacionais aos principios Lean. A originalidade deste estudo reside na aplicagdo de um modelo de
maturidade no contexto da habitagdo popular brasileira, combinada com consideragdes sobre o valor
para as partes interessadas e uma interpretacdo dos resultados baseada na literatura. De modo
geral, este trabalho contribuiu para a area ao demonstrar como a avaliagdo da maturidade, quando
integrada a avaliagdo de desempenho, pode servir como uma poderosa ferramenta de diagnédstico e
planejamento para aprimorar a adogao sustentavel da Construcao Enxuta.

Palavras-chave: Construcao Enxuta. Servigo Enxuto. Avaliagdo de Maturidade.

1 INTRODUCTION

The construction industry is an important part of the Brazilian economy and
has a significant share in the country's Gross Domestic Product (GDP) (Ajayi and
Oyedele, 2018; Nunes et al., 2020a; Souza et al., 2022). The strong relationship
between the variations of the Construction GDP and the national GDP (The World
Bank, 2025). In general, when the GDP variation is positive in the sector, it is also
positive in the country, and vice versa; and when the GDP variation is negative in
one of these economic spheres, it is usually also negative in the other. Construction
activities promote changes in other sectors of the Brazilian economy and present an
important role in generating jobs on a large scale (Alaloul et al., 2021; Nunes et al.,
2020b). The housing building subsector is driven by government incentives from the
"Green and Yellow House Program" and the "Growth Acceleration Program" (Ribeiro
et al., 2021; Silva et al., 2022).

Despite the favorable economic scenario, the Brazilian construction sector
presents chronic operational problems, which directly impact the composition of the
result. In this alignment, with greater relevance, the low number of people, which has
impacts on low productivity, waste, and the rework rate (Freitas et al., 2018; Goh and
Goh, 2019); Team management style, which is related to low performance and work
overload (Brandalise et al., 2021a; Kissi et al., 2019); Inefficiency in purchasing
management, with discontinuity of inputs at the construction site, generating idleness
of people (ElI Daouk, 2023); The culture of lack of training for the team, whether for
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risk prevention in the activity, or a specific qualification is not encouraged, and it has
been found that there are impacts on the rates of work accidents and turnover
(Gallon et al., 2021; Meirelles and Pinheiro, 2021); Finally, it is understood that there
is no application of planning and monitoring techniques, generating points of low
performance (waste and rework) (Freitag et al., 2020).

Such problems can be mitigated with a strategic approach based on
methodologies recognized in the literature (Ghosh et al., 2020; Helmold, 2020;
Vaagen and Ballard, 2021). The traditional production model is focused on execution,
limiting construction planning and management because there is no global view of
the production processes (Brandalise et al., 2021b).

Given this scenario, Lean Thinking is a practical proposal to improve the
constructive mindset (Psomas and Antony, 2019; Tortorella et al., 2021; Yadav et al.,
2020). Lean Manufacturing tools are applicable to the construction context, with the

following applications evidenced in the literature (Table 1).

Table 1 — Alignment between tools and authors

Lean Tool Description References
Kanban Demand-driven system and visual (Zeng et al., 2024); (Vaagen
control of process flow and Ballard, 2021)
Manufacturing Cells Organization of a suitable physical (Chiarini et al., 2018)
arrangement at the production site
Detailed operational planning in the (Aquila et al., 2023)
Last Planner System short and medium term, considering (Knospe et al., 2023)
deadlines and resource availability
Poka Yoke Quality assurance through inspection (Tommelein et al., 2022);
systems to prevent human errors (Loyd et al., 2020)
Heijunka Production leveling to efficiently (Jiménez Garcia et al.,
respond to demand changes 2025); (Yusuf et al., 2025)
Continuous improvement by gaining (Stolarska-Szelag,
Gemba Walk new knowledge through direct 2022); (Micieta et al.,
observation at the production site 2021)
Value Stream Mapping| Mapping the value stream to illustrate, (Kashyap et al., 2025)
analyze, and improve the flow of a (2020); (Ramani and KSD,
product or service 2021)

Source: Authors (2025).

Performance management of the Lean application in Construction companies
to measure productivity and operational efficiency contributes to adding value to the
product or service delivered to the customer (Rodegheri and Serra, 2020; Shafiq et
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al., 2019). Measuring productivity in a production system is essential to ensure more
efficient results and quality products (Mano et al., 2020).

Among the objectives of this paper, the following stand out: the assessment of
the maturity of LC in a construction company of affordable housing in Brazil,
identifying the strengths and weaknesses in the concepts of LC, and the discussion
of the practical implications of the initial assessment of the company through the
analysis of empirical data based on a theoretical framework selected to guide the

internal development program of LC, called “Blue Factory”.

2 LITERATURE REVIEW

Converso et al. (2025) offers a contemporary reaffirmation of Ohno and Liker's
taxonomy of waste, contextualizing waste classifications in modern business
environments. Identifying and systematically eliminating these wastes is essential to
maintain the efficiency and competitiveness of processes in a highly competitive
scenario and can be a competitive differentiator.

These basic elements have been applied to the LC Philosophy, reinforcing the

operational relevance of each type of waste and seeking to adapt it to customized
production in order to deliver perceived value to the customer.
Johansson et al. (2024) describes an updated guide on methods to identify waste in
real-world processes, how to approach it strategically, and how to generate learning
opportunities in each event. This dynamic can be a link between theoretical
understanding and improvement applied to processes, especially useful in hybrid and
service-oriented production models.

Integrating digital resources supports early waste detection, predictive
maintenance, and more agile workflows, addressing the limitations of classic Lean
structures (Alagarsamy et al., 2025). This perspective not only validates the
fundamental principles of Lean but also points to a synergistic future between lean
and smart manufacturing (Masoud et al., 2025), favoring a permeable environment
for the generation of specific and applied knowledge and the level of business

maturity.
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In view of material waste and labor idleness in Construction, LC emerged to
ensure fluidity and operational efficiency. This concept is inspired by Lean
Manufacturing, which has had widely accepted results in Western manufacturing
(Aquila et al., 2023; Gao and Low, 2014).

LC is structured in 11 principles (Koskela, 1992). These aim to promote the
maximization of business objectives and mitigate factors that may impact the
performance of activities and processes, avoiding discontinuity in the flow
(Bernardes, 2021; Carvalho and Scheer, 2017; Gontijo et al., 2018).

Converso et al. (2025) revisit the classical concept of waste in Lean by
contextualizing it within service-oriented environments. Their identification of 22
service-specific wastes broadens the scope of non-value-adding activities, reinforcing
the role of waste elimination in improving competitiveness. (Moradi and Sormunen,
2024) highlight the importance of understanding customer requirements in enhancing
value delivery. Their study emphasizes that aligning construction outputs with user
expectations is a strategic imperative in integrated Lean-BIM sustainability initiatives.
Garces et al. (2025) identify variability as a significant inhibitor of performance and
flow stability in construction.

They argue that Lean strategies help reduce inconsistencies, fostering more
predictable and efficient processes. Mirdha and Calahorra-Jimenez (2025) focus on
reducing activity cycle times by streamlining the pre-construction phase. Their Lean-
based methodology demonstrates how early-stage planning minimizes delays and
cost overruns.

Pipaliya and Malek (2024) advocate simplifying construction processes
through Lean-digital integration. They show that automation and data use improve
productivity and process clarity by reducing unnecessary steps. Najafi et al. (2024)
emphasize output flexibility as the key to project adaptability. Their perspective
suggests that Lean fosters responsive systems that adjust to changing project and
client needs.

Daneshgari and Moore (2024) promote transparency as essential for
collaborative construction. Through Agile-Lean convergence, they show that visual
tools and shared platforms improve stakeholder communication. Pérez et al. (2023)

present location-based sampling as a method for process control. This technique,
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aligned with Lean principles, enhances real-time visibility and coordination across
project activities.

Asadian et al. (2023) discuss how mature trade contractors institutionalize
continuous improvement. They find consistent feedback loops crucial for learning and
long-term Lean adoption. Drevland and Lohne (2023) stress balancing flow and
conversion improvements. Rather than opposing elements, they argue that these
aspects should be treated as interdependent pillars of Lean execution.

Moradi and Sormunen (2024) rethought the benchmarking approach in Lean
with a contemporary perspective, linking it to performance comparison and learning
between projects. Their approach encourages methodological reflection and

proactive process enhancement (Table 2).

Table 2 — Alignment between LC principles and references

Lean Construction Principle References
Reduction of activities that do not add value (Converso et al., 2025)
Increase output value through understanding customer (Moradi and Sormunen, 2024)
requirements
Reduction of variability (Garces et al., 2025)
Reduction of the cycle time of the activities (Mirdha and Calahorra-Jimenez,
2025)
Simplification of processes through the reduction of steps (Pipaliya and Malek, 2024)
Increased output flexibility (Najafi et al., 2024)
Increased transparency in the process (Daneshgari and Moore, 2024)
Focus on the control of the complete process (Pérez et al., 2023)
Incorporation of continuous improvement in the processes (Asadian et al., 2023)
Balance between the flgw improvement and the conversion (Drevland and Lohne, 2023)
improvement
Benchmarking (Moradi and Sormunen, 2024)

Source: Authors (2025).

This exploration of the literature demonstrates that Lean learning continues to
be a challenge for organizations from a cultural perspective. The contributions
reinforce the importance of applying the basic principles to contemporary challenges
(digitalization, sustainability, and collaborative project delivery). These perspectives
validate the relevance of seeking a more solid corporate cultural approach to these
principles LC and offer concrete support for their strategic application in complex

environments and scenarios.
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3 METHODOLOGY

The first stage of this paper included a literature review and an analysis of the
company's context to study the models for assessing LC maturity and select the most
appropriate one. The goal was to understand the current status and reinforce the
implementation of the Lean philosophy in the company's culture.

Given the above, the DOLC evaluation method was followed, based on the
questionnaire proposed by (de Carvalho, 2008) and reapplied by (Carvalho and
Scheer, 2017), which met the aforementioned criteria: (i) the model was created to
evaluate companies that are in the initial phase of implementing the Lean philosophy;
(i) data collection is in the form of a questionnaire, which can be done electronically;
(iii) the research instrument was developed to demonstrate the perception of the six
main focus groups in a value chain (Management, Engineering, Workers, Suppliers,
Designers and Customers).

After structuring the assessment, data collection began. This made it possible
to describe the profiles of the respective interviewees in each group. Therefore, six
questionnaires, divided into six sections, each containing about 30 questions, and
directed to the respective profiles, were obtained to stratify the perception of these
profiles (it was an adaptation of these concepts in the form of objective questions that
could extract information about the strengths and weaknesses of lean philosophy in
buildings).

Based on content analysis (Bardin, 2011), this made it possible to facilitate the
discussion of results involving theory and practice in research applied to
organizations (Alcadipani, 2023), seeking to highlight the practical implications of

performance in each principle of LC.

4 STUDY OF MATURITY MODELS IN LEAN CONSTRUCTION

Rodegheri and Serra (2020) identified the most appropriate model to
characterize the level of LC culture in small and medium-sized companies in the
Brazilian Civil Construction sector, following a benchmark with the principles (Shingo
Institute, 2022).

The authors highlighted five assessment tools, such as:
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l. Lean Construction Maturity Model (LCMM), (Nesensohn, 2014);
I. Maturity Model for Development of Lean Construction Principles
(MMDLCP), (Becerra, 2016);
[I. LCI Lean IPD Health and Maturity Assessment Tool (LCl Lean
IPD), (Lean Construction Institute, 2025);
V. Degree of Lean Construction (DOLC),(Carvalho and Scheer,
2017).

The choice of the model is justified because the tool was created to evaluate
companies that wish to implement LC but do not understand their current stage in
relation to the basic concepts of the proposed philosophy. In addition, the tool
contemplates the perspective of six relevant stakeholders in the construction value
chain (de Carvalho, 2008).

Monte (2017) argues that it is important to briefly define each focus group's

profile before applying the questionnaires (Table 3).
Table 3 — Profile Analysis

Stakeholder Description
Board A company director with autonomy to make operational decisions.
Engineering Resident civil engineer or senior engineer.
Workers The most educated as possible is recommended, usually the master builder.
Suppliers Supplier of expression in the demand for materials of the ABC curve.
Designers Professionals involved with the development of the final project of the work.
Customers These are obligatorily end customers of the researched enterprises.

Source: Authors (2025).

After the initial approach, the results were obtained, distributed according to

the respective categories, and by a focus group to facilitate understanding (Table 4).

Table 4 - Distribution of questions by category and focus group
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8 4 3 2 2 2 1 14
9 4 3 3 4 4 4 22
10 5 4 2 2 1 1 15
11 1 1 1 1 1 1 6
%g{f;ﬂgﬂ: 39 33 28 36 36 32 204

Source: Adapted from Carvalho (2008).

Questionnaire grades range from 0 to 3, and they are composed of four levels

of evaluation from an even scale (Table 5).

Table 5 — Classification levels Maturity

Level Description
0 The principle does not exist, and its implementation has a significant inconsistency
1 The principle exists, but small inconsistencies were identified in its implementation
2 The principle was thoroughly and effectively implemented
3 |The principle has been implemented fully, and execution has improved over the past 12 months

Source: Authors (2025).

Due to the variation in the scale of grades attributed to the questions, it was
necessary to parameterize the results in arithmetic mean for each focal group

defined in the evaluation model to systematize the analysis (Equation 1).

x1 +x2+ ..+ xn_ Xi=1Inxi

n Il

Evaluation grade =

(1)

Xz, Xz, X, value assigned from the perspective of each focus group for each
question;
n: number of questions applied.

The simple percentage assessment is not a consistent metric for measuring
the maturity level of Lean Construction companies in the construction sector.
Therefore, the results obtained through the arithmetic mean should be analyzed

using a range of percentage values to measure the level of application (Table 6).

Table 6 - Classification of maturity level in Lean Construction

Mlat:\l:;llty Sublevel Value range (%) DOLC description
0, 0,
A ARA 95% to 100% Excellent level of Lean Construction —
AA 90% to 94% Search for perfection.
A 85% to 89%
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0, 0,
B 888 80% to 84% Good level of Lean Construction —
BB 75% to 79% Awareness and lean learning.
(0] o
B 70% to 74%
0, 0,
C cee 65% to 69% Low level of Lean Construction — Focus
cC 60% o 647% on quality but low lean knowledge.
(0] (0]
C 55% to 59%
0, 0,
bbb 50% to 54% No use of Lean Construction — Low focus
DD 45% to 49% on improvements.
D 0% to 44%

Source: Adapted from Carvalho and Scheer (2017)

6 FINDINGS AND DISCUSSIONS

a. Board of Directors Perspective

From the perspective of the Board of Directors, the rating obtained was "A",

the thinking of the Technical Director. However, this was not evident in the other

focus groups (Figure 1).
Figure 1 - Board of Directors perspective on radar chart
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b. Engineering Department’s Perspective
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From the engineering department's perspective, the rating was "BBB.,"
expressed by the evaluation of six professionals. The low performance obtained in
the principles is due to the low flexibility in construction, justified by the business
strategy of following standardization in projects to ensure agility in construction and

reduce costs (Figure 2).
Figure 2 - Engineering Department’s perspective on radar chart
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c. Workers' Perspective

The score obtained from the workers' perspective was "C," which reflects the
thinking of four interviewees who hold construction management positions. The
weaknesses stand out: a low understanding of customer requirements, a low
incorporation of continuous improvement, a low reduction of cycle time, a low focus
on complete process control, and an imbalance between flow and conversion

improvements (Figure 3).
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Figure 3 - Workers’ perspective on a radar chart
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d. Suppliers' Perspective

Based on a sample of four sales representatives from companies that supply
electrical, hydraulic, and concrete materials, which are basic inputs in the ABC curve.
The level of maturity from the suppliers' perspective indicates that the Company has
a low level, "CCC". The first statement in the questionnaire should have received the
maximum score, considering that all materials delivered by the suppliers analyzed
have standardized dimensions and are modular. The second statement is
inconsistent, considering that unloading is the responsibility of the suppliers and their
equipment in all cases analyzed.

The third statement also appears inconsistent in the cases analyzed, as the
materials are delivered in other packaging or storage devices. This points to
expected behavior, where organizational levels classified as operational tend to lower

classifications due to a poor organizational climate (Figure 4).
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Figure 4 - Suppliers’ perspective on radar chart
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e. Designers' Perspective

The sample consisted of three interviewees who held the position of Project

Analyst and were given a "CCC" rating. The low performance was justified by the

inflexibility in the design of the housing units, the lack of technical visits to the project

and construction, and the project team not feeling invited to contribute innovations to

support the company's development together with the Products Department (Figure

5).
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Figure 5 - Designers’ perspective on radar chart
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f. Customers’ Perspective

The result, from the customers' perspective, was "CCC". This index reflects

the position of four owners of housing units built by the company. For them, the

company has a low level of LC due to the failure in communication (Figure 6).
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Figure 6 - Customers’ perspective on radar chart
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g. Company Overview

The stakeholder rating was "B," reflecting the opinion of the twenty-two
interviewees. Notably, no principle performed very well, eight performed well, two

performed poorly and one was classified as not using lean knowledge.

The survey highlighted the weaknesses of the company's current level of LC
maturity and provided empirical data for developing strategic plans. The objective
was to eliminate the weaknesses identified and enhance the strengths. The results
were relatively good but still far from the culture in which the company intends to

implement the Blue Factory program in its buildings (Figure 7).
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Figure 7 - Company overview on radar chart
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5 CONCLUSIONS

The maturity assessment revealed critical weaknesses, including low
production flexibility, limited understanding of customer needs, and poor
incorporation of continuous improvement practices. These issues can lead to
strategic losses, such as reduced competitiveness, cultural resistance to change,
increased variability, and wasted resources. However, the company demonstrated
promising flow-conversion balance, variability reduction, and benchmarking
strengths. These strengths contribute positively to operational performance, with
potential gains in efficiency, cost reduction, and knowledge transfer.

The study's main contribution was to provide an initial diagnosis to support
strategic decisions and lean transformation within the company. Its main limitation
was the geographic concentration of participants in the Southeast region, which
excluded regional variability among the company's national operations. Future

research should explore post-implementation reassessment and apply the maturity
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model to comparable organizations to identify industry- specific critical success

factors.

REFERENCES

AJAYI, S. O.; OYEDELE, L. O. Waste-efficient materials procurement for construction
projects: a structural equation modelling of critical success factors. Waste Management, v.
75, p. 60-69, 2018. DOI: 10.1016/j.wasman.2018.01.025.

ALAGARSAMY, S.; MOORTHY, V.; BANERJEE, J. The role of service customisation and
process innovation in enhancing customer satisfaction and engagement in pet care services:
evidence from India and the UAE. Quality Management Journal, p. 1-22, 2025. DOI:
10.1080/10686967.2025.2483171.

ALALOUL, W. S.; MUSARAT, M. A; LIEW, M. S.; QURESHI, A. H.; MAQSOOM, A.
Investigating the impact of inflation on labour wages in Construction Industry of Malaysia.
Ain Shams Engineering Journal, v. 12, n. 2, p. 1575-1582, 2021. DOI:
10.1016/j.asej.2020.08.036.

ALCADIPANI, R. Pesquisa de impacto: teoria e pratica no mundo corporativo. Revista de
Administragcao Contemporanea, v. 27, n. 4, €230107, 2023. DOI: 10.1590/1984-9250861.

AQUILA, G.; MORAIS, L. B. S.; DE FARIA, V. A. D.; LIMA, J. W. M.; LIMA, L. M. M.; DE
QUEIROZ, A. R. An overview of short-term load forecasting for electricity systems
operational planning: machine learning methods and the Brazilian experience. Energies, v.
16, n. 21, 7444, 2023. DOI: 10.3390/en16217444.

ASADIAN, E.; LEICHT, R. M.; MESSNER, J. A comparative analysis of lean approaches
among trade-contractors. Lean Construction Journal, p. 41-68, 2023.

BARDIN, L. Analise de conteudo. Lisboa: Edicbes 70, 2011.

BECERRA, S. Modelo de madurez para el desarrollo de los principios Lean
Construction. Peru: Universidad Nacional de Ingenieria, 2016.

BERNARDES, M. M. S. Planejamento e controle da produ¢ao para empresas de
construgao civil. 2. ed. Rio de Janeiro: Livros Técnicos e Cientificos, 2021.

BRANDALISE, F. M. P.; PEDO, B.; VIANA, D. D.; FORMOSO, C. T. Exploring visual
management purposes in construction projects. In. ANNUAL CONFERENCE OF THE
INTERNATIONAL GROUP FOR LEAN CONSTRUCTION, 29., 2021. Proceedings [...].
2021a. p. 289-298. DOI: 10.24928/2021/0146.

BRANDALISE, F. M. P.; PEDO, B.; VIANA, D. D.; FORMOSO, C. T. Exploring visual
management purposes in construction projects. In: ANNUAL CONFERENCE OF THE
INTERNATIONAL GROUP FOR LEAN CONSTRUCTION, 29., 2021. Proceedings [...].
2021b. p. 289-298. DOI: 10.24928/2021/0146.

CARVALHO, B. S. de. Proposta de uma ferramenta de analise e avaliagao das
construtoras em relagao ao uso da construgao enxuta. Curitiba: Universidade Federal do
Parana, 2008.

Revista Producao Online. Floriandpolis, SC, v. 26, n. 2 (edi¢cao especial), e-5769, 2026.

17



CARVALHO, B. S.; SCHEER, S. Analysis and assessment for Lean Construction adoption:
the DOLC. In: ANNUAL CONFERENCE OF THE INTERNATIONAL GROUP FOR LEAN
CONSTRUCTION, 25., 2017. Proceedings [...]. 2017. p. 429-435. DOI: 10.24928/2017/0117.

CHIARINI, A.; BACCARANI, C.; MASCHERPA, V. Lean production, Toyota Production
System and Kaizen philosophy. The TQM Journal, v. 30, n. 4, p. 425-438, 2018. DOI:
10.1108/TQM-12-2017-0178.

CONVERSQO, G.; GUIZZI, G.; SALATIELLO, E.; VESPOLI, S. Lean Service Waste
Classification and methodological application in a case study. Journal of Manufacturing
and Materials Processing, v. 9, n. 4, 121, 2025. DOI: 10.3390/jmmp9040121.

DANESHGARI, P.; MOORE, H. Industrialization of construction: how it will happen, and
how to stay ahead using Agile Construction. [S. |.]: MCA Inc., 2024.

DREVLAND, F.; LOHNE, J. Clearing the fog: demystifying value and values in Lean
Construction. Lean Construction Journal, p. 82-99, 2023.

EL DAOUK, M. Introducing halal to construction supply chains in the UK’s construction
sector. Journal of Islamic Marketing, v. 14, n. 10, p. 2385-2403, 2023. DOI: 10.1108/JIMA-
01-2022-0016.

FREITAG, A. E. B.; QUELHAS, O. L. G.; FRANCA, S. L. B.; MEIRINO, M. J. Implementation
of Lean Management: sustainability in the construction industry: the case of Brazilian
companies. In: [obra coletiva nao identificada no PDF]. [S. I.]: Springer, 2020. p. 25-44.
DOI: 10.1007/978-981-32-9588-9_3.

FREITAS, R. de C.; FREITAS, M. do C. D.; GOMES DE MENEZES, G.; ODORCZYK, R. S.
Lean Office contributions for organizational learning. Journal of Organizational Change
Management, v. 31, n. 5, p. 1027-1039, 2018. DOI: 10.1108/JOCM-06-2017-0221.

GALLON, S.; TEDESCO, T.; MORES, G. de V. Causas da rotatividade no setor da
construgao civil. Research, Society and Development, v. 10, n. 13, e157101320829, 2021.
DOI: 10.33448/rsd-v10i13.20829.

GAOQ, S.; LOW, S. P. The Last Planner System in China’s construction industry: a SWOT
analysis on implementation. International Journal of Project Management, v. 32, n. 7, p.
1260-1272, 2014. DOI: 10.1016/j.ijproman.2014.01.002.

GARCES, G.; FORCAEL, E.; OSORIO, C.; CASTANEDA, K.; SANCHEZ, O. Systematic
review of Lean Construction: an approach to sustainability and efficiency in construction
management. Journal of Infrastructure Preservation and Resilience, v. 6, n. 1, 6, 2025.

GHOSH, A.; EDWARDS, D. J.; HOSSEINI, M. R. Patterns and trends in Internet of Things
(loT) research: future applications in the construction industry. Engineering, Construction
and Architectural Management, v. 28, n. 2, p. 457-481, 2020. DOI: 10.1108/ECAM-04-
2020-0271.

GOH, M.; GOH, Y. M. Lean production theory-based simulation of modular construction
processes. Automation in Construction, v. 101, p. 227-244, 2019. DOI:
10.1016/j.autcon.2018.12.017.

GONTIJO, D. S. M.; SANTANA, J. C.; PRADO, A. A. Analise dos requisitos para
implementagao da filosofia lean green construction em edificagées de pequeno porte. In:

Revista Producao Online. Floriandpolis, SC, v. 26, n. 2 (edi¢cao especial), e-5769, 2026.

18



ENCONTRO NACIONAL DE TECNOLOGIA DO AMBIENTE CONSTRUIDO, 17., 2018, Foz
do lguagu. Anais [...]. Foz do Iguagu, 2018.

HELMOLD, M. Lean Management as part of the corporate strategy. In: HELMOLD, M. Lean
Management and Kaizen. Cham: Springer, 2020. p. 45-55. DOI: 10.1007/978-3-030-46981-
8 5.

JIMENEZ GARCIA, J. A.; TELLEZ VAZQUEZ, S.; HERNANDEZ GONZALEZ, S.; RUELAS
SANTOYO, E. A;; RIOS LIRA, A. J.; PANTOJA PACHECO, Y. V.; RODRIGUEZ MACIAS, A.
Heijunka. In: Lean Manufacturing in Latin America. Cham: Springer Nature Switzerland,
2025. p. 55-73. DOI: 10.1007/978-3-031-70984-5_3.

JOHANSSON, P. E.; BRUCH, J.; CHIRUMALLA, K.; OSTERMAN, C.; STALBERG, L.
Integrating advanced digital technologies in existing lean-based production systems: analysis
of paradoxes, imbalances and management strategies. International Journal of
Operations & Production Management, v. 44, n. 6, p. 1158-1191, 2024. DOI:
10.1108/IJOPM-05-2023-0434.

KASHYAP, S. K.; SINGH, M.; MANN, G. S.; SINGH, V. K. An interactive value stream
mapping tool to support the inefficiencies reduction in manufacturing setting. International
Journal on Interactive Design and Manufacturing, v. 19, n. 3, p. 2223-2234, 2025. DOI:
10.1007/s12008-024-02207-0.

KISSI, E.; ASARE, O. A.; AGYEKUM, K.; YAMOAH AGYEMANG, D.; LABARAN, M.
Ascertaining the interaction effects among organisational citizenship behaviour, work
overload and employees’ performance in the Ghanaian construction industry. International
Journal of Productivity and Performance Management, v. 68, n. 7, p. 1235-1249, 2019.
DOI: 10.1108/1IJPPM-07-2018-0262.

KNOSPE, I.; STAINKO, R.; GATTINGER, A.; BOGL, M.; RAFETSEDER, K.; FALKNER, D. A
Tabu Search approach to the short-term operational planning of power systems. In: [evento
ou obra coletiva nao identificada no PDF]. [S. |.]: Springer, 2023. p. 197-204. DOI:
10.1007/978-3-031-24907-5_24.

KOSKELA, L. Application of the new production philosophy to construction. Stanford:
Stanford University, 1992.

LEAN CONSTRUCTION INSTITUTE. Lean Construction Certification Programs. [S. |.]:
Lean Construction Institute, 2025.

LOYD, N.; HARRIS, G.; GHOLSTON, S.; BERKOWITZ, D. Development of a lean
assessment tool and measuring the effect of culture from employee perception. Journal of
Manufacturing Technology Management, v. 31, n. 7, p. 1439-1456, 2020. DOI:
10.1108/JMTM-10-2019-0375.

MANO, A. P.; GOUVEA DA COSTA, S. E.; PINHEIRO DE LIMA, E. Criticality assessment of
the barriers to Lean Construction. International Journal of Productivity and Performance
Management, v. 70, n. 1, p. 65-86, 2020. DOI: 10.1108/IJPPM-11-2018-0413.

MASOUD, E.; ALAHMED, A.; ALSUWAIDI, F.; ALAHMED, S. Analyzing the influence of
Lean Management strategies on organizational performance: a case study of Majan Printing
& Packaging company in the UAE. Quality Management Journal, p. 1-17, 2025. DOI:
10.1080/10686967.2025.2483173.

Revista Producao Online. Floriandpolis, SC, v. 26, n. 2 (edi¢cao especial), e-5769, 2026.

19



MEIRELLES, W. V.; PINHEIRO, E. C. N. M. EPI uma forma de evitar acidentes na
construcao civil — NR6 e NR18 / PPE a way to avoid accidents in civil construction - NR6 and
NR18. Brazilian Journal of Development, v. 7, n. 11, p. 108882-108892, 2021. DOI:
10.34117/bjdv7n11-491.

MICIETA, B.; HOWANIEC, H.; BINASOVA, V.; KASAJOVA, M.; FUSKO, M. Increasing work
efficiency in a manufacturing setting using Gemba Walk. European Research Studies
Journal, v. 24, n. especial 4, p. 601-620, 2021. DOI: 10.35808/ersj/2792.

MIRDHA, C.; CALAHORRA-JIMENEZ, M. A Lean approach to minimize cost overruns in
transportation projects: a pre-construction perspective. Lean Construction Journal, p. 31-
44, 2025.

MONTE, C. E. P. Proposta de questionario para analisar o desempenho e
aplicabilidade dos principios Lean Construction: estudo de caso: incorporadora em
Brasilia - DF. Brasilia: Universidade de Brasilia, 2017.

MORADI, S.; SORMUNEN, P. Integrating lean construction with BIM and sustainability: a
comparative study of challenges, enablers, techniques, and benefits. Construction
Innovation, v. 24, n. 7, p. 188-203, 2024.

NAJAFI, M.; SHEIKHKHOSHKAR, M.; RAHIMIAN, F. Innovation and lean practices for
sustainable construction project management: emerging technologies, strategies and
challenges. Smart and Sustainable Built Environment, v. 13, n. 3, p. 473-478, 2024.

NESENSOHN, C. An innovative framework for assessing Lean Construction maturity.
Liverpool: Liverpool John Moores University, 2014.

NUNES, J. M.; LONGO, O. C.; ALCOFORADQO, L. F.; PINTO, G. O. O setor da construcao
civil no Brasil e a atual crise econdmica. Research, Society and Development, v. 9, n. 9,
e€393997274, 2020a. DOI: 10.33448/rsd-v9i9.7274.

NUNES, J. M.; LONGO, O. C.; ALCOFORADQO, L. F.; PINTO, G. O. O setor da construcao
civil no Brasil e a atual crise econémica. Research, Society and Development, v. 9, n. 9,
e€393997274, 2020b. DOI: 10.33448/rsd-v9i9.7274.

PEREZ, C. T.; SALLING, S. T.; WANDAHL, S. Location-based Work Sampling. Lean
Construction Journal, p. 69-81, 2023.

PIPALIYA, J.; MALEK, M. Integration of lean construction and emerging technologies: a
comprehensive framework for project efficiency. In: Construction 4.0: advanced
technologies in construction. [S. |.]: CRC Press, 2024. p. 345-360.

PSOMAS, E.; ANTONY, J. Research gaps in Lean manufacturing: a systematic literature
review. International Journal of Quality & Reliability Management, v. 36, n. 5, p. 815-839,
2019. DOI: 10.1108/IJQRM-12-2017-0260.

RAMANI, P. V.; KSD, L. K. L. Application of lean in construction using value stream mapping.
Engineering, Construction and Architectural Management, v. 28, n. 1, p. 216-228, 2021.
DOI: 10.1108/ECAM-12-2018-0572.

RIBEIRO, A. A.; QUELHAS, O. L. G.; LIMA, F. M. da S. de S.; VILLELA, L. T. Lean
Construction na industria da construgao civil brasileira: uma revisao sistematica da literatura.
Revista Mundi Engenharia, Tecnologia e Gestao, v. 6, n. 2, 2021. DOI:
10.21575/25254782rmetg2021vol6n21504.

Revista Producao Online. Floriandpolis, SC, v. 26, n. 2 (edi¢cao especial), e-5769, 2026.

20



RODEGHERI, P. M.; SERRA, S. M. B. Maturity models to evaluate Lean Construction in
Brazilian projects. Brazilian Journal of Operations & Production Management, v. 17, n. 2,
p. 1-21, 2020. DOI: 10.14488/BJOPM.2020.016.

SHAFIQ, M.; LASRADO, F.; HAFEEZ, K. The effect of TQM on organisational performance:
empirical evidence from the textile sector of a developing country using SEM. Total Quality
Management & Business Excellence, v. 30, n. 1-2, p. 31-52, 2019. DOI:
10.1080/14783363.2017.1283211.

SHINGO INSTITUTE. Shingo Model booklet v15.1. [S. |.]: Shingo Institute, 2022. v. 1.

SILVA, B. S. da; GOMES, N. T.; BAHIENSE, A. V.; OLIVEIRA, R. P. de; ALEXANDRE, J.
Tijolo de solo-cimento: incorporacao de residuos e viabilidade na construgao civil no Brasil.
Research, Society and Development, v. 11, n. 2, €19011225605, 2022. DOI:
10.33448/rsd-v11i2.25605.

SOUZA, A. C. R.da R.; GOMES, H. C.; GUIMARAES, I. F. G. A statistical analysis of the
relationship of civil construction GDP to cement production in Brazil. Research, Society and
Development, v. 11, n. 7, e27011729902, 2022. DOI: 10.33448/rsd-v11i7.29902.

STOLARSKA-SZELAG, E. Gemba Walk in manufacturing companies: implementation
process and benefits. Zeszyty Naukowe Wyzszej Szkoly Humanitas Zarzadzanie, v. 23,
n. 3, p. 63-76, 2022. DOI: 10.5604/01.3001.0016.2178.

THE WORLD BANK. World Development Indicators: DataBank. Washington, DC: The
World Bank, 2025.

TOMMELEIN, I. D.; SINGH, V. V.; COELHO, R. V.; LEHTOVAARA, J. So many flows! In:
ANNUAL CONFERENCE OF THE INTERNATIONAL GROUP FOR LEAN
CONSTRUCTION, 30., 2022. Proceedings [...]. 2022. p. 878-889. DOI: 10.24928/2022/0199.

TORTORELLA, G. L.; FETTERMANN, D.; FOGLIATTO, F. S.; KUMAR, M.; JURBURG, D.
Analysing the influence of organisational culture and leadership styles on the implementation
of lean manufacturing. Production Planning & Control, v. 32, n. 15, p. 1282-1294, 2021.
DOI: 10.1080/09537287.2020.1799255.

VAAGEN, H.; BALLARD, G. Lean and flexible project delivery. Applied Sciences, v. 11, n.
19, 9287, 2021. DOI: 10.3390/app11199287.

YADAYV, G.; LUTHRA, S.; HUISINGH, D.; MANGLA, S. K.; NARKHEDE, B. E.; LIU, Y.
Development of a lean manufacturing framework to enhance its adoption within
manufacturing companies in developing economies. Journal of Cleaner Production, v. 245,
118726, 2020. DOI: 10.1016/j.jclepro.2019.118726.

YUSUF, M. S. N.; FAUZI, D. A.; SOLEHUDIN, S. A.; HIDAYAT, R.; PRASTYO, Y.
Implementing Heijunka improves production time efficiency at PT Toyota. Review: Journal
of Multidisciplinary in Social Sciences, v. 1, n. 13, p. 540-547, 2025. DOI:
10.59422/rjmss.v1i13.670.

ZENG, N.; YE, X.; LIU, Y.; KONIG, M. BIM-enabled Kanban system in construction logistics
for real-time demand reporting and pull replenishment. Engineering, Construction and
Architectural Management, v. 31, n. 8, p. 3069-3096, 2024. DOI: 10.1108/ECAM-01-2022-
0036.

Revista Producao Online. Floriandpolis, SC, v. 26, n. 2 (edi¢cao especial), e-5769, 2026.

21



Biografia do(s) autor(es):

David de Oliveira Costa

Ph.D. candidate in Computer Engineering at the University of Pernambuco, with research
interests in the integration of multicriteria decision-making methods and natural language
processing. He holds master’s degrees in Production Engineering from Fluminense Federal
University and in Environmental Engineering from the Federal Institute of Pernambuco, as
well as postgraduate qualifications in Environmental Management and Lean Six
Sigma/Quality Management. He also holds Lean Six Sigma Black Belt certification.

Andrei Bonamigo

Ph.D. in Production Engineering from the Federal University of Santa Catarina (2017). He
completed a postdoctoral fellowship at the School of Engineering of Lorena, University of
Sao Paulo. He is currently an Adjunct Professor at the Federal University of Santa Catarina,
affiliated with the Special Interdisciplinary Coordination of Information and Communication
Technologies, Ararangud, Santa Catarina, Brazil. He is also a permanent faculty member of
the Graduate Program in Production Engineering at the Federal University of Santa Catarina,
Floriandpolis, Santa Catarina, Brazil, in the field of Operations Management.

Osvaldo Luiz Gongalves Quelhas

Civil Engineer, holding a bachelor’s degree in Civil Engineering from Fluminense Federal
University (1978), a master’s degree in Civil Engineering from Fluminense Federal University
(1984), and a Ph.D. in Production Engineering from COPPE, Federal University of Rio de
Janeiro (1994), with a focus on decision-making processes for supplier selection in
production chains. He develops research in association with professors from the University of
Campinas.

Wesley Do Canto Souza

Engineer with eight years of experience in the heavy construction and light civil construction
sectors. He has worked in several areas, including infrastructure projects, sanitation,
earthworks, paving, geotechnics, special engineering structures, and housing construction.

(©MOM

Artigo recebido em: 02/12/2025 e aceito para publicagcao em: 09/02/2026
DOI: https://doi.org/10.14488/1676-1901.v26i2.5769

Revista Producao Online. Floriandpolis, SC, v. 26, n. 2 (edi¢cao especial), e-5769, 2026.

22


https://doi.org/10.14488/1676-1901.v26i2.5769

