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BARRIERS TO USE OF LEAGILE PROJECT
MANAGEMENT FOR STAKEHOLDER
COLLABORATION IN GREEN BUILDING
CONSTRUCTIONS IN SRI LANKA

H.V.D. Perera!, B.A.K.S. Perera’ and M.M.N. Mannapperuma®

ABSTRACT

Leagile project management has been identified as a promising concept to address the
dynamic complexities inherent in green building (GB) projects. However, stakeholder
collaboration in green buildings received lack of consideration in traditional project
management. Therefore, this study explores barriers to adopt ‘Leagile Project
Management’ for improving stakeholder collaboration in GB projects. The research
adapted interpretivism paradigm using qualitative research choice via a Delphi study to
collect data. Manual content analysis was used to analyse data collected. The study
identified 14 notable stakeholders collaborating challenges in green buildings with 16
key lean barriers and 16 key agile barriers that hinder the effective application of
Leagile project management. Further, identified key Lean and Agile barriers were
mapped related to each stakeholder collaboration challenges in green building
constructions in Sri Lanka. The study identifies that stakeholder collaboration
challenges in GB construction arise from a complex interplay of economic,
organisational, and regulatory constraints. The combined Lean and Agile perspectives
reveal common barriers, including resource limitations, insufficient leadership
commitment, cultural resistance, and fragmented coordination among stakeholders.
These factors collectively limit effective collaboration and hinder successful GB project
delivery. The findings highlight the importance of identifying Leagile adoption barriers
and their association with stakeholder collaboration challenges, emphasising the need
for a more integrated and adaptive project management approach to address structural
inefficiencies and behavioural issues, thereby enhancing stakeholder alignment,
improving coordination, and supporting more effective and sustainable project
outcomes.

Keywords: Barriers, Leagile Project Management;, Green Building Construction,
Stakeholder Collaboration.
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Barriers to use of leagile project management for stakeholder collaboration in green building
constructions in Sri Lanka

1. INTRODUCTION

LeAgile project management is an integration of Lean and Agile methodologies designed
to enhance efficiency and responsiveness in environments where traditional frameworks
are less effective (Kashikar et al., 2016). Agile project management is characterised by
its iterative and incremental processes, emphasizing flexibility, collaboration, and
responsiveness to change (Demir et al., 2014). When combined with Lean principles
which focus on reducing waste and optimizing supply chain performance, this hybrid
approach, known as LeAgile project management, offers distinct advantages (Demir,
2013). By integrating Lean’s waste minimization with Agile’s iterative strategies,
LeAgile enhances efficiency, accelerates delivery, and promotes stakeholder engagement
(Demir, 2013). Accordingly, LeAgile strategies have been utilized to overcome
limitations of traditional project management, leading to reduced costs, shorter lead
times, and improved stakeholder collaboration (Spassova, 2023).

Green building (GB) is a sustainable approach aimed at reducing environmental, social,
and economic impacts of constructions (Vijayan et al., 2023; Almakayeel et al., 2023).
This is achieved through the use of energy-efficient materials, designs, and renewable
energy sources (Almakayeel et al., 2023). Accordingly, effective inter-organisational
collaboration among architects, engineers, contractors, clients, and regulatory bodies is
essential for achieving certification standards and delivering high-performing GBs
(Qiang et al., 2021). However, the adoption of GBs remains constrained by several
challenges, including elevated initial costs, limited awareness of green technologies, and
inadequate knowledge of sustainable practices (Agboola et al., 2024; Gou, 2020).
Particularly, insufficient collaboration and communication among stakeholders emerges
as a critical issue, often leading to misaligned objectives, delays in decision-making, and
fragmented information flows (Algqadami et al., 2020; Larsson & Larsson, 2020).

In this context, the application of LeAgile strategies within construction supply chains is
reflected in models such as Make-to-Stock (MTS), Assemble-to-Order (ATO), Design-
to-Order (DTO), and Self Build-House (SBH) (Mostafa et al., 2016). These approaches
highlight the potential for delivering cost-effective, customized, and sustainable
outcomes when stakeholders operate as a unified team, particularly by optimising
stakeholder collaboration (Oyombe et al., 2023; Stern, 2016). Indeed, LeAgile project
management has been identified as a promising concept to address the dynamic
complexities inherent in GBs (Demir et al., 2014), while Agile practices further enhance
productivity by fostering cooperation, trust, and adaptability to evolving project needs
(Stern, 2016). However, the adoption of Lean and Agile principles in GBs remains
limited, particularly due to the under exploration of associated barriers that aggregated by
stakeholder collaboration challenges, resulting in inefficiencies such as waiting, excess
inventory, and defects in GB construction (Ekanayake et al., 2018). Therefore, this gap
underscores the need for further investigation into the barriers of adopting LeAgile project
management for enhancing stakeholder integration in GB construction (Ekanayake &
Idar, 2022).

Accordingly, this research aimed to investigate barriers to integrate LeAgile project
management with the stakeholder collaboration of GB constructions in Sri Lanka. The
research has three objectives, 1) to investigate the notable stakeholder collaboration
challenges in green building constructions in Sri Lanka, 2) to assess the key Lean barriers
related to each notable stakeholder collaboration challenges in green building
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constructions in Sri Lanka, and 3) to assess the key Agile barriers related to each notable
stakeholder collaboration challenges in green building constructions in Sri Lanka.

2. LITERATURE REVIEW

2.1 GREEN BUILDING CONSTRUCTION PROJECTS

GB encompasses environmentally responsible and resource-efficient practices
throughout a building’s life cycle, from initial planning and design to demolition (Berardi,
2013). The concept integrates principles of sustainable development and energy
efficiency, addressing global warming concerns (Liu et al., 2022). Consequently, GBs
contribute to resource efficiency, waste reduction, and improved indoor environments,
while significantly reducing greenhouse gas emissions compared to conventional
buildings (Meena et al., 2022; Liu et al., 2022; Zhao et al., 2023). Further, GBs offer
notable economic and social advantages by reduce maintenance and lifecycle costs
through energy savings and lower CO- emissions, while also enhancing job productivity
(Addy et al., 2022; Meena et al., 2022; Liu et al., 2022). Compared to conventional
buildings, GBs can achieve 20-30% water savings and 40—-50% energy savings, alongside
improved indoor air quality (Meena et al., 2022). Socially, they promote occupant health,
wellbeing, and productivity, and support social equity by providing healthier living
environments, particularly in urban areas (Fu et al., 2020; Singh & Gupta, 2021).
However, despite these benefits, GB projects involve unique risks due to reliance on
innovative materials and technologies, requiring proactive risk management, stakeholder
engagement, and continuous monitoring to ensure successful project delivery (Kibert,
2022; Javed et al., 2019).

2.2  STAKEHOLDER COLLABORATION CHALLENGES IN GREEN BUILDING
CONSTRUCTION PROJECTS

GB constructions are inherently collaborative, requiring effective engagement among
diverse stakeholders such as architects, engineers, contractors, clients, and regulatory
bodies to achieve sustainability objectives (Winanda, 2024; Li et al., 2022). However,
despite this necessity, stakeholder collaboration in GBs is often hindered by multiple
interrelated challenges (Li et al., 2022). Figure 1 illustrates key stakeholder collaboration
challenges in GBs.

Challenges to stakeholder collaboration in green buildings

c1 Lack of reliable local GB materials/ products oo Less attention to non ic i tives & rewards for
([2]. (3] [4). [5). []. [7). [10). [1]. [13]. [14]. 16]. [17]) private developers (1. (2] (7. [9. [10]. [13]. [16])

c2 ) High market values of GBs cio) Lack of GB codes and regulations
([7). [10]. [14). [16). [17]) ([8]. [7]. [10]. [13]. [15]. [17])

c3 ) Poor stakeholder attitudes (cultural differences, ¢11) Resource constraints (Financial, time, staff, & equipment)
communication barriers, etc.) (s] 0] n3j.[15]. 6], [17)) (01, [2). (3], [4]. 5], [8]. [7). [8]. [9]. [10). ["1]. [12]. [13]. [33]. 'S, [¥7])

cg ) Limited trust or satisfaction on GB products c12) Poor quality of GB designs
([2). [71.[10). [18). [17)) ((e). p3p

¢5) Competing business priorities/ Competing demand c13 Limited awareness of collaborative roles of stakeholders

([10]. [13]. [15). [71) ([2]. [6]. [10]. [1€]. [17])

ce) Limited commitment or enthusiasm towards GB measures  (g14) Organization culture & institutional constraints
(011 [2]. [10). [18]. [18]. [17]) ([s]. (10]. 13}, 16]. [17])

¢7) Low leadership commitment & prioritization of GBs cis) Less interest of GBs from senior management
(01-[2). 8} [91. 10}, [12]. [}, [16]. [7]) (7). 010]. (141, el [7])

cg ) Lack of knowledge of stakeholder
(0. 121, [2]. [4]. [5). [€]. [8]. [9]. [10]. [11]. [12]. [13]. [14]. [17])

[1): (Castelblanco & Guevara, 2024), [2]: (Baker & Hernandez, 2017), [3]: (Cheng & Venkataraman, 2016), [4]: (Bungau et al., 2022), [5]: (Zwikael et al., 2012), [6]: (Mok et al., 2018), [7]: (Zuo & Zhao, 2021), [8]: (Liu
etal. 2022), [9]: (Maisham et al, 2022), [10]: (Taemthong & Chaisaard, 2019), [11]: (Cooper, 2024), [12]: (Hadman et al. 2021). [13]: (Ganeshu et al., 2023}, [14]: (Tripathi et al 2024), [15]: (Nalumu et al., 2022), [16]
(Rafa & Khalid, 2024), [17] (Soltani et al. 2025)

Figure 1: Challenges to stakeholder collaboration in green buildings
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According to the Figure 1, a key issue lies in the lack of leadership commitment and
limited interest from senior management towards GB initiatives, often resulting in low
prioritisation of sustainability objectives (Castelblanco & Guevara, 2024). This is further
exacerbated by insufficient stakeholder knowledge and limited awareness of
collaborative roles, which restrict effective participation and coordination (Cooper, 2024;
Zuo & Zhao, 2021). Additionally, organisational culture and institutional constraints,
along with poor stakeholder attitudes and communication barriers, contribute to
fragmented collaboration and reduced trust among project participants (Nalumu et al.,
2022). Resource constraints, including financial, time, and technical limitations, as well
as the high market value of GBs and lack of reliable local materials, further complicate
stakeholder engagement (Baker & Hernandez, 2017). Moreover, the absence of adequate
GB codes and regulations and limited attention to non-economic incentives for
developers weaken motivation to collaborate (Cooper, 2024). Collectively, these
challenges lead to inefficiencies, misalignment of objectives, and hinder the successful
delivery of green building projects.

2.3 LEAGILE PROJECT MANAGEMENT

LeAgile project management combines the strengths of Agile and Lean approaches to
improve construction project performance. Agile methods enhance client satisfaction,
project transparency, risk management, and timely delivery, while maintaining flexibility
to respond to changing requirements (Pinto, 2023). These characteristics align closely
with the goals of sustainable construction, supporting more socially, economically, and
environmentally responsible outcomes (Ershadi et al., 2021). In contrast, Lean project
management focuses on improving efficiency by minimising waste and maximising value
through continuous improvement practices such as Just-in-Time systems, quality
management, and supplier coordination (Shah & Ward, 2003; Maradzano et al., 2019). It
further emphasises collaboration, standardisation, and streamlined workflows to enhance
overall project performance (Maradzano et al., 2019). Core practices including 5S, waste
elimination, and teamwork contribute to consistent performance improvement (Shaqour,
2021; Tafazzoli et al., 2020). The integration of Agile and Lean is particularly effective
when applied to incremental, process-level improvements in construction projects (Alavi
& Aghakhani, 2021; Bhamra et al., 2020; Mostafa et al., 2016; Oyombe et al., 2023).
Thus, the LeAgile approach provides a balanced framework to achieve both efficiency
and adaptability in construction project delivery.

2.4 KEY LEAN BARRIERS AND AGILE BARRIERS OF LEAGILE PROJECT
MANAGEMENT

Despite the growing adoption of LeAgile approaches in construction, a range of
organisational, technical, and cultural barriers continue to hinder their effective
implementation (Mostafa et al., 2016; Oyombe et al., 2023). Lean implementation is
constrained by inadequate management commitment, lack of standardisation, and
insufficient training programs (Rybkowski et al., 2017). Economic constraints, including
high initial costs, also pose challenges (Sadeghi et al., 2022). Furthermore, poor
stakeholder engagement, ineffective communication, and misalignment of incentives
reduce efficiency, while limited focus on continuous improvement and inconsistent
quality control hinder successful Lean application (Orsi et al., 2021; Stern, 2016). Key
barriers to Agile implementation include cultural misalignment with Agile values, lack
of leadership support, and insufficient training and understanding of Agile principles (Ng
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et al., 2023). Additionally, fragmented supply chains, diverse project teams, and
ineffective communication hinder collaboration (Pinto, 2023). Challenges such as
inflexible contracts, time constraints, and difficulties in scaling Agile practices further
limit its effective adoption (Ng et al., 2023; Sadeghi et al., 2022). LeAgile aligns well
with GB objectives by combining Lean’s waste minimisation with Agile’s flexibility and
responsiveness to design changes and fluctuating demands, which are common in GB
projects (Demir et al., 2014; Kibert, 2022). This integration facilitates real-time data
sharing, reduces rework, and enhances efficiency in a context constrained by economic
and technical barriers (Ekanayake et al., 2018). Moreover, LeAgile promotes early
stakeholder involvement and iterative feedback, helping to overcome fragmented
traditional practices and misaligned project goals (Wen & Qiang, 2022). Given the
complexity and uncertainty of construction projects, this approach supports improved
collaboration, adaptability, and resource optimisation. Consequently, integrating LeAgile
with stakeholder collaboration is essential to enhance project delivery and align GB
projects with Sri Lanka’s broader sustainability objectives. Despite the growing adoption
of LeAgile approaches in construction, a range of organisational, technical, and cultural
barriers continue to hinder their effective implementation. In the context of Sri Lanka,
these challenges are further intensified in green building projects due to limited
stakeholder collaboration, high costs, and low awareness of sustainable practices, which
collectively hinder efficient project delivery (Ekanayake & Idar, 2022). Therefore,
integrating LeAgile project management with stakeholder collaboration becomes critical
to address these issues.

3. METHODOLOGY

Qualitative research focuses on phenomena related to kind and quality which explore the
reasons for human behaviours and discover motives through in-depth interviews (Kothari,
2004). Delphi technique engages experts systematically and iteratively (Brady &
O’Connor, 2014). Accordingly, a Delphi technique was employed as it gathers expert
opinions in various domains, facilitating consensus and more profound expertise of a
specific phenomenon (Gu et al., 2025). The number of Delphi rounds was decided based
on the point at which the interviewees reached a consensus (Barrios et al., 2021).

Table 1: Interviewees' profile
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R2P2  To assess the key Agile barriers separately related to each notable stakeholder collaboration
challenges in green building constructions in Sri Lanka

Consequently, two Delphi rounds were conducted through 13 semi-structured interviews
to explore the alignment of LeAgile project management in fostering stakeholder
collaboration in GBs, face to face, 60 - 75 minutes, based on interview guidelines. The
experts were selected through purposive sampling, ensuring inclusion of individuals with
specialized knowledge in project management, LeAgile project management, and GBs as
identified in Table 1. Data saturation was achieved at the 11™ interview. Two further
interviews were conducted solely to validate saturation. Manual content analysis was
applied, capturing context-specific information by systematically examining the content

Proceedings The 14" World Construction Symposium | July 2026 297



H.V.D. Perera, B.A.K.S. Perera and M.M.N. Mannapperuma

(Linneberg & Korsgaard, 2021). Further, a 75% agreement threshold was adopted as the
cutoff point following a similar study conducted by Alkaissy et al. (2022).

4. FINDINGS AND ANALYSIS

4.1 NOTABLE STAKEHOLDER COLLABORATION CHALLENGES IN GREEN
BUILDING CONSTRUCTION PROJECTS IN SRI LANKA (R1Q1)

The findings from Round 1 Phase I are presented in this section. At the end of the
literature review, fifteen stakeholder collaboration challenges in GBs were recognised.
Consequently, validity of literature findings for the GBs and identification of notable
stakeholder collaboration challenges were performed in Round 1 Phase 1. Literature
findings were authenticated, and fourteen stakeholder collaboration challenges were
derived at the end of Round 1 Phase I, meeting the 75% cutoff. Findings derived at the
end of Round 1 Phase I are tabulated in Table 2.

Table 2: Notable stakeholder collaboration challenges in green buildings

Notable stakeholder collaboration challenges in green buildings (}71;2)

C1  Lack of reliable local GB materials/ products \
C2  High market values of GBs V
C3  Poor stakeholder attitudes (cultural differences, communication \/

barriers, etc.)
C4  Limited trust or satisfaction on GB products \/
C5  Competing business priorities/ Competing demand S
C6  Limited commitment or enthusiasm towards GB measures \
C7  Low leadership commitment & prioritization of GBs \
C8  Lack of knowledge of stakeholder X
C9  Less attention to non-economic incentives & rewards for private \

developers
C10 Lack of GB codes and regulations \
C11 Resource constraints (Financial, time, staff, and equipment) \
C12 Poor quality of GB designs V
C13 Limited awareness of collaborative roles of stakeholders \
C14 Organization culture & institutional constraints V
C15 Less interest of GBs from senior management V

As per the experts, material-related constraints emerge as a significant issue, particularly
the lack of reliable local GB materials and products, which increases dependence on
costly imports. This is closely linked with the high market value of GBs and broader
resource constraints, including financial, time, and technical limitations, which
collectively restrict stakeholder engagement. In addition, limited trust in GB products is
evident, with concerns over quality and credibility, as reflected by E9, E11 who noted
that such materials are often perceived as “inferior or experimental.”

Cultural and organisational factors further influence collaboration dynamics as per
experts. Poor stakeholder attitudes, including resistance to change, cultural differences,
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and communication barriers, hinder the adoption of GB practices. This is reinforced by
organisational culture and institutional constraints, along with competing business
priorities that reduce focus on sustainability objectives. A lack of commitment and
enthusiasm towards GB measures is also observed by El, ES5, and E6, particularly at
leadership level, where low prioritisation and limited interest from senior management
affect decision-making processes. As E11 highlighted, “green practices are often viewed
as unnecessary luxuries by clients,” indicating underlying perception challenges.
Regulatory and structural issues are also prominent. The lack of established GB codes
and regulations, combined with limited awareness of collaborative stakeholder roles,
contributes to fragmented project coordination. Although initially identified, the lack of
stakeholder knowledge appears less critical compared to other systemic constraints.
Furthermore, poor quality of GB designs and limited attention to non-economic
incentives reduce motivation among developers, while weak collaboration practices
persist, as stated by E2, “different parties in a project rarely collaborate on sustainability
goals.”

4.2 KEY LEAN BARRIERS RELATED TO EACH NOTABLE STAKEHOLDER
COLLABORATION CHALLENGES IN GREEN BUILDING CONSTRUCTION
PROJECTS IN SRI LANKA (R1Q2, R2Q1)

This section presents the findings derived from Round 1 Phase II, and Round 2 Phase I.
The literature review revealed sixteen key Lean barriers to stakeholder collaboration in
GBs. Subsequently, validation of literature findings for the stakeholder collaboration of
GBs were fulfilled in Round 1 Phase II. In Round 2 Phase I, experts were requested to
map the key Lean barriers to notable stakeholder collaboration challenges in GBs.
Findings derived at the end of Round 2 Phase I are tabulated in Table 3.

Table 3: Key Lean barriers related to notable stakeholder collaboration challenges

Stakeholder collaboration Key Lean Barriers R1P2 R2P1
challenges =75%) (>75%)
Cl L3,L5,L13,L16 \ \
C2 L3, 14,16, L7 \ \
C3 L2,L5 L7, L8 L11,L13,L16 \ \
C4 L5,L7,L11,L12,L13 \ \
C5 L2,L8, L9, L15 \ \
C6 L1,L10,L13,L1,L16 \ \
C7 L3,L4,L6,L7, L9, L14 x/ \
C9 L2,L8,L15 \ \
C10 L2,L4,L5,L9 \ \
Cl11 L3,L7,L9,L12 \ \
C12 L2,L9,L13 \ \
Cl13 L11,L16 \ \
Cl4 L1,L2,L13,L14 \ \
Cl15 L1,L2, L7 \ \

Proceedings The 14" World Construction Symposium | July 2026 299



H.V.D. Perera, B.A.K.S. Perera and M.M.N. Mannapperuma

L1 Complexity of Lean tools, L2 Lack of standardization, L3 Economic constraints, L4
Environmental regulations, L5 Fragmented industry structure, L6 High initial costs, L7
Inadequate management commitment, .8 Inadequate performance metrics, L9 Inadequate
research and development, L10 Inconsistent quality control, L11 Ineffective communication,
L12 Inefficient project delivery systems, L.13 Insufficient training programs, L. 14 Limited focus
on continuous improvement, 15 Misalignment of incentives, L16 Poor stakeholder
engagement

As per the experts, several stakeholder collaboration challenges in GB projects are closely
associated with Lean-related barriers. Economic constraints (L3), high initial costs (L6),
and inadequate management commitment (L7) are consistently linked with issues such
as high market values of GBs and low leadership prioritisation. Experts emphasised the
financial burden, with E9 noting that “green buildings are perceived as expensive, which
deters many stakeholders from investing,” reflecting how cost-related barriers influence
decision-making. Fragmented industry structure (L5), poor stakeholder engagement
(L16), and ineffective communication (L11) are strongly connected to poor stakeholder
attitudes, limited trust in GB products, and lack of awareness of collaborative roles. These
findings highlight coordination difficulties across project participants.

Additionally, lack of standardisation (L2), misalignment of incentives (L15), and limited
focus on continuous improvement (L14) are associated with organisational culture
constraints and competing business priorities, indicating systemic inefficiencies.
Insufficient training programs (L13) and inadequate research and development (L9)
further relate to poor design quality and limited innovation in GB practices. Regulatory
issues, particularly environmental regulations (L4), also align with the lack of GB codes
and frameworks. As highlighted by E1, “the lack of data and independent verification of
green products fuels distrust,” reinforcing how quality control issues (L10) and weak
institutional structures shape stakeholder perceptions and collaboration practices.

4.3 KEY AGILE BARRIERS RELATED TO EACH NOTABLE STAKEHOLDER
COLLABORATION CHALLENGES IN GREEN BUILDING CONSTRUCTION
PROJECTS IN SRI LANKA (R1Q3, R2Q2)

This section presents the findings derived from Round 1 Phase III, and Round 2 Phase II.
The literature review revealed sixteen key Agile barriers to stakeholder collaboration in
GBs. Subsequently, validation of literature findings for the stakeholder collaboration of
GBs were fulfilled in Round 1 Phase III. In Round 2 Phase I, experts were requested to
map the key Agile barriers to notable stakeholder collaboration challenges in GBs.
Findings derived at the end of Round 2 Phase II are tabulated in Table 4.

Table 4: Key Agile barriers related to notable stakeholder collaboration challenges

Stakeholder collaboration Key Agile Barriers R1P3 R2P2
challenges > 75%) > 75%)
Cl Al, A5, A9, Al12, Al5 \ \
C2 A5, A8, A12 \ \
C3 Al, A2, A6, A9, A13, Al4 \ \
C4 Al, A4, A5, A6, A9 \ \
C5 Al, A3, A7, All, A12, Al4 \ \
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Stakeholder collaboration Key Agile Barriers R1P3 R2P2
challenges > 75%) > 75%)
C6 Al, A2, A12 \ \
C7 A3, A4, A6, Al15, Al6 \ \
C9 A7, All, Al4 \ \
C10 A3, A4, A9 \ \
Cl1 A4, A10, A15, A16 \ \
C12 Al, A2, A8 \ \
Cl13 A4, A6, A10 \ \
Cl4 A2, A6, A9 \ \
Cl5 Al, A6, All, Al12, Al4 \ \

Al Complexity and uncertainty in projects, A2 Cultural misalignment with Agile values, A3
Difficulty in scaling Agile practices, A4 Diverse project teams, AS Fragmented supply chains,
A6 Inadequate leadership support, A7 Inconsistent application of Agile practices, A8
Inflexibility in contracts, A9 Lack of empirical evidence, A10 Lack of training and
understanding of Agile principles, Al11 Performance measurement and accountability, A12
Quality assurance concerns, A13 Regulatory and compliance issues, A14 Short-term focus,
A15 Technological barriers, A16 Time constraints

Experts reveal that complexity and uncertainty in projects (Al), cultural misalignment
(A2), and inadequate leadership support (A6) are strongly linked with poor stakeholder
attitudes, limited commitment, and low prioritisation of GB initiatives. Resistance to
change and short-term focus (A14) further influence competing business priorities and
reduced interest from senior management. As E4 noted, “many senior professionals do
not see the value in changing long-standing procedures,” reflecting cultural and
behavioural barriers. Barriers such as fragmented supply chains (AS5), diverse project
teams (A4), and inconsistent application of Agile practices (A7) are associated with trust
issues, lack of collaboration, and limited awareness of stakeholder roles. Inflexible
contracts (A8) and regulatory constraints (A13) further connect with the absence of GB
codes and regulations, restricting adaptability. Technological barriers (A15), lack of
training (A 10), and time constraints (A 16) correspond with resource limitations and poor
design quality, indicating gaps in implementation capacity. Additionally, lack of
empirical evidence (A9) and quality assurance concerns (A12) contribute to distrust in
GB products. As highlighted by E9, “the lack of data and independent verification... fuels
distrust,” demonstrating how uncertainty and limited validation mechanisms influence
stakeholder confidence and engagement.

S.  DISCUSSION

The findings collectively demonstrate that stakeholder collaboration challenges in GB
construction are systemic and multi-dimensional, cutting across material, organisational,
and regulatory domains (Castelblanco & Guevara, 2024; Cooper, 2024). From a
combined LeAgile perspective, both Lean and Agile barriers reinforce similar constraints,
particularly in terms of economic pressures, weak leadership commitment, and
fragmented stakeholder engagement (Alavi & Aghakhani, 2021; Ali & Sameh, 2024;
Sadeghi et al., 2024). Cost-related issues and resource limitations restrict the adoption of
collaborative practices, while lack of standardisation, inconsistent processes, and limited
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training further weaken coordination mechanisms (Orsi et al., 2021; Lalmi et al., 2021).
At the same time, Agile-related challenges such as cultural misalignment, resistance to
change, and short-term orientation intensify these issues by reducing adaptability and
responsiveness among stakeholders (Ng et al., 2023). Moreover, both perspectives
converge on the importance of trust, communication, and institutional support
(Rybkowski et al., 2018). Fragmented supply chains, ineffective communication, and
absence of regulatory frameworks collectively hinder integration across project
stakeholders (Chathuranga et al., 2023; Cooper, 2024). These overlapping barriers
indicate that stakeholder collaboration in GBs is not constrained by a single factor, but
rather by the interaction of structural inefficiencies, behavioural limitations, and
implementation gaps within existing project management practices.

6. CONCLUSIONS AND RECOMMENDATIONS

In conclusion, the study identified that stakeholder collaboration challenges in GB
construction are strongly influenced by interconnected economic, organisational,
managerial, and regulatory barriers. The findings revealed that the most critical
collaboration challenges include the lack of reliable local GB materials and products, high
market values of GBs, poor stakeholder attitudes, limited trust in GB products, competing
business priorities, weak leadership commitment, inadequate awareness of collaborative
stakeholder roles, and resource constraints. These issues demonstrate that stakeholder
collaboration in GB projects is not only a technical concern but also a behavioural and
institutional challenge. The study further established that both Lean and Agile barriers
significantly intensify these collaboration challenges. From the Lean perspective, barriers
such as economic constraints, fragmented industry structures, inadequate management
commitment, insufficient training programmes, ineffective communication, and poor
stakeholder engagement were found to be highly influential. Similarly, the Agile
perspective highlighted barriers including project complexity and uncertainty,
fragmented supply chains, inadequate leadership support, technological barriers, diverse
project teams, and quality assurance concerns as key contributors to ineffective
collaboration in GB projects. The overlap between Lean and Agile barriers indicates that
stakeholder collaboration problems are multidimensional and require integrated
management approaches rather than isolated interventions.

The study contributes to existing knowledge by demonstrating how Lean and Agile
barriers influence stakeholder collaboration challenges in GB projects. The findings
highlight the need for stronger GB regulations, improved stakeholder training, better
communication frameworks, greater leadership commitment, and incentive mechanisms
to enhance collaboration and encourage GB adoption. Furthermore, organisations should
adopt integrated LeAgile management approaches to improve coordination, trust, and
project performance.

However, the study is limited by its context-specific scope and primarily based on
qualitative research approach, which may affect the generalisability of the findings. In
addition, reliance on stakeholder perceptions may introduce subjectivity. Future research
could expand the sample scope, apply quantitative validation methods, and explore the
implementation of integrated LeAgile approaches in different GB contexts.
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Overall, the study highlights that effective stakeholder collaboration is critical to the
successful delivery of GB projects and requires both organisational and regulatory
improvements within the construction industry.
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