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Abstract
This paper introduces a proposed Hybrid Project Management Methodology Framework, tailored for Project 

Managers engaged in overseeing large-scale road transport projects in the United Kingdom. Through a mixed-
method approach comprising of a comprehensive literature review, a structured quantitative questionnaire 
administered to industry professionals, and a case study examining the application of Lean and Agile methodologies 
in a complex megaproject, this study identifies the prevailing project management methodologies in use within the 
UK Mega Transport Projects (MTP) domain. The surveyed professionals, primarily experienced project managers 
in construction, provided insights into the challenges encountered in MTP, helping to rank the most common 
methodologies and best practices. The findings underscore the prominence of hybrid methodologies, particularly 
Lean and Agile, in MTP delivery, alongside the importance of adopting additional methodologies tailored to project 
characteristics. Moreover, successful project outcomes hinge not only on methodology selection but also on the 
application of industry best practices, including collaborative partnerships, key performance indicators (KPIs), and 
others. This research contributes a focused examination of the impact of project management methodologies and 
best practices on MTP in the UK, offering insights into addressing associated challenges.

Keywords: Mega Transport Projects; Large Transport Projects; 
Project Management Methodologies; Construction Project 
Management Methodologies; LeAgile and PRINCE2 in Construction

Introduction
The complexities surrounding the construction of Mega Transport 

Projects (MTP), alternatively termed Large Transport Projects (LTP), 
have garnered growing attention in recent years. Transportation stands 
as a cornerstone of the global economy, facilitating the movement of 
both goods and individuals across an increasingly intricate multi-
modal transport network. Various sources including Janelle and 
[1-6] underscore the significance of transportation services. Price 
Waterhouse Cooper forecasted a steady annual growth rate of 5% in 
worldwide Transport Infrastructure investment between 2014 and 
2015. However, despite this promising outlook, MTPs are often mired 
in controversy and beset by numerous challenges. These challenges 
span diverse facets such as cost escalation, concerns regarding the 
value for money proposition, inherent uncertainties, risks, scheduling 
constraints, and shortages in labor and skills [7-9]. 

Presently, MTPs pose unique risks and challenges attributable to 
their sheer scale, which far surpasses that of smaller and medium-sized 
projects. Consequently, any alterations made during the construction 
phases of these projects can have profound implications for the 
organising entities. While a substantial body of literature exists on the 
challenges inherent in Transport Projects, the majority of proposed 
solutions tend to focus on systemic changes, process improvements, 
and technological advancements. Only a handful of studies delve 
into the application of specific project management methodologies 
(PMM) and their efficacy in infrastructure transport projects. The 
methodologies identified in existing literature encompass Lean, Agile, 
PMI, APM, PRINCE2, among others. Thus, this study aims to identify 
the most used project management methodologies applied in Mega 
Transport Projects in the UK based on a mixed study composed of 

a literature review analysis, a quantitative structured questionnaire 
and a case study on the application of Lean and Agile in a complex 
megaproject in the UK. Therefore, this study seeks to explore the 
implementation of hybrid methodologies alongside best practices 
to optimize project delivery in this domain. In doing so, it attempts 
to potential demonstrate the value of a Hybrid Project Management 
Methodology Framework for Project Managers in the delivery of mega 
road transport projects in the United Kingdom

Background and literature review

MTPs represent a distinct category within infrastructure project 
classification based on their scale. These projects are typically classified 
as mega or large owing to the involvement of numerous stakeholders, 
substantial budgets, and their profound impact on politics, economics, 
and the environment within the countries where they are executed. 
MTPs are inherently fraught with risks and uncertainties owing to their 
intricate nature. In the United Kingdom, megaprojects are generally 
categorised as those exceeding £1 billion in cost. According to [8], 
these projects constitute the largest proportion in the infrastructure 
sector in terms of both project count (302 out of 564) and expenditure 
(£127.44bn out of £410.96bn). The UK Government Pipeline Report 
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of 2018 updated the pipeline of transport projects and programmes to 
encompass 256 initiatives with a total value of £122.9bn. Notably, there 
are 23 mega projects in the UK, with costs amounting to almost £150 
billion. Prominent examples include rail projects such as Crossrail 
and HS2. However, MTPs span various sectors including roads, rail, 
airports, and seaports. 

The literature underscores several common challenges encountered 
in MTPs. These include cost overruns [10], schedule overruns [11] often 
stemming from budgetary escalations [12], performance management, 
and stakeholder engagement aimed at achieving project objectives 
[13]. Additionally, the construction sector faces the challenge of low 
productivity, with global labour productivity growing at an average 
rate of only 1% compared to the manufacturing industry's 3.6% [14]. 
Notably, both [15] and a 2017 McKinsey report reveal that nine out of 
ten projects experience budget increases [14]. Moreover, [14] indicate 
that MTPs tend to encounter significant cost overruns, with budgets 
exceeding the original estimates by seventy percent and schedules 
surpassing the planned duration by sixty-one percent. In the context 
of the UK, the top five factors contributing to these challenges in MTPs 
include design alterations, risks and uncertainties, inaccurate project 
duration assessments, work complexity, and subcontractor non-
performance [16].

The term "methodology" is defined by the organisation [17] as a 
structured system of procedures and techniques utilised in project 
management. Project Management Methodologies (PMM) is designed 
to ensure that project processes are conducted systematically, 
consistently, and effectively to achieve project objectives [18]. Project 
managers have the flexibility to choose either a single methodology or 
a combination of methodologies. Hybrid methodologies involve the 
integration of multiple methodologies. The effectiveness of a PMM 
is not solely assessed based on its application but also on its impact 
on organizational governance in project selection and evolution. 
For instance, research by [19] demonstrated that the application of 
PMM contributes to a 22.3% variance in project success. Moreover, 
organizations that comprehensively implement PMMs rather 
than using them as supplements tend to achieve higher levels of 
project success. Within the literature, "Project Management Body of 
Knowledge" categories such as PMBOK by PMI and APMBOK by 
APM serve as guidelines for various projects. PRINCE2 is also included 
in this category. Although some authors, like Chin and [20,21] do not 
classify these guidelines as methodologies, certain aspects, tools, or 
techniques from these guidelines can be applied based on the project 
requirements and complexity. The following are the most frequently 
mentioned methodologies in the construction-related literature:

Lean: The principles of this methodology have many benefits to 
the UK construction industry but are not being applied in general 
in this sector. Additionally, [22] observed that some structural and 
cultural barriers were affecting the development of this methodology, 
such as lack of lean understanding, lack of commitment from the top 
management and other stakeholders, and cultural and human issues. 
Lean principles help and promote sustainability in construction [23]. 
In addition, the implementation of Lean concepts seems to diminish 
the accidents on-site. According to Marzouk [24], the benefits of 
applying this methodology in the design improve the efficiency of a 
project. It helps to reduce the duration of the activities, improve the 
efficient utilisation of resources, improved productivity, safety, quality 
and customers satisfaction, reduced waste and cost, and others [25-27]. 

Agile: Based on the challenges of the UK’s construction sector 
related to culture and the various stakeholders in large projects. It is 

common for large projects to have numerous sub-contractors and 
casual workers; this is a limitation to promote loyalty and trust in 
workers [28]. The methodology of Agile helps the design of a project, 
but in the phase of construction is complicated to apply due to the 
interrelated operations. The authors [28] highlighted that it could be 
very beneficial for the planning phase. However, the collaboration of 
stakeholders and a culture change in the construction sector is also 
necessary for the execution [29]. This methodology’s main benefit is 
the flexibility that responds to change and fulfils the customers’ [30]. 

Lean and agile: Other studies mix these two methodologies as a 
hybrid (Agile and Lean) or with other techniques such as agile combine 
with augmented reality [31]. For the case of the relation between Lean 
and Agile (LeAgile), the literature available in studies is highlighted 
by various authors such as [30,32-35]. LeAgile principles improve the 
efficiency in the activities of construction projects [35]. In construction 
[33], state that this combination helps with complexity and improves 
performance. As a combination is a solution to the challenges in 
construction projects, rather than using the lean approach alone in 
this sector [33]. Other benefits of Lean and Agile mentioned in the 
literature by are reducing waste and environmental footprint in the 
infrastructure construction. Also, this hybrid methodology is used with 
offsite construction [30]. 

PRINCE 2: The study of [36] found that PRINCE2 is difficult to 
apply in some areas in construction projects due to various facts like 
complexity in the terminology of the methodology, lack of clarity plan, 
it assumes every project needs a board, product-based process, iterative 
product delivery. However [36], highlight that their research is based 
on a review of documents and that there may be successful applications 
in the construction sectors of this methodology. Additionally, there 
was not found many studies about PRINCE2 in construction. 

Scrum: There are some studies about scrum in construction in the 
literature. For example, one of [37] studies stated that scrum is beneficial 
to the design of construction projects. Moreover, the application of 
this methodology improved the interactions with stakeholders like 
the customers and the project team, the collaboration, individual 
responsibility and others [38]. Likewise, there is a framework applying 
this methodology in construction that optimises the time by enhancing 
the planning activities in construction projects [39].

Kanban: There are several studies about the use of Kanban, a lean 
approach to be applied in construction [40,41]. The key to improving 
production performance is to consider such factors as the size of an 
order, the standardization of the work breakdown structure to shape 
a construction environment with more uniform workflows and 
flexibility. The Kanban system is valuable for monitoring construction 
performance. However, for the Kanban system to operate effectively, it 
needs to be systematically approached before starting the make-ready 
process of scheduled tasks [42]. 

Scrumban: As a single methodology, Scrum helps the planning 
in construction; improve the team structures and communication to 
accomplish the activities efficiently. The mix of Scrum with Kanban 
can increase productivity, and that various tasks of the construction 
projects are handled [43]. Kanban with the workflow’s visualisation 
can help the structure of Scrum, optimise the team activities and make 
shorter meetings [44]. 

Waterfall: This methodology, also known as Waterfall, can be used 
in any project and is typical in construction. It is called like this because 
it has systematic and sequence phases. These phases are a) Requirements 
specification b) Design c) Construction d) Integration e) Validation f) 
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Installation g) Maintenance [45]. Even though this methodology tends 
to be used frequently in construction due to its simplicity in the phases, 
it fails to adapt the communication and coordination for mega and 
complex projects [43].

In the literature, several proposed solutions focus on identifying 
the specific phase during which these challenges can be addressed, 
such as the pre-construction or planning phase [12]. However, the 
literature predominantly emphasizes identifying cost overruns rather 
than pinpointing the precise phase when projects are most susceptible 
to these overruns. Another recommendation is the application of key 
performance indicators (KPIs); according to the Egan Report, it is 
crucial to measure project activities to gain insights into areas requiring 
improvement. Nevertheless, it is not explicitly outlined which specific 
areas need enhancement [46]. Additionally, KPIs should encompass 
project performance and lessons learned. Partnering and collaboration 
within the industry are also advocated. Reports by Egan, Latham, and 
Construction 2025 highlight that fostering partnerships, collaboration, 
and reducing fragmentation can enhance construction practices. 
However, a report by Beach [47], indicates that the primary obstacle 
to adopting partnering practices with contractors and subcontractors 
is resistant clients. Furthermore [48], suggests that implementing a 
knowledge communication approach could enhance collaboration 
and efficiency within the construction sector. Other scholars such 
as [49-51] underscore the necessity of significant investment in 
organizational behaviour and relationships to cultivate a culture 
centered on proactivity and diligence, thereby promoting effective 
resource management in projects.

Moreover, organisations must embrace new technologies. As 
noted by [52], the Last Planner System (LPS) and scrum methods 
offer valuable resources for facilitating collaboration and workflow 
among project participants, thereby supporting transformation, flow, 
and value. Additionally, employing computer simulation techniques, 
as suggested by [53], can help identify opportunities to enhance 
productivity. In the construction industry, a combination of Lean 
and Agile methodologies appears promising. However [54], argues 
that Lean's focus in construction should be more project-centric, 
complemented by Agile to effectively manage change, complexity, 

and waste elimination. This integrated approach holds the potential 
to enhance performance, reduce costs, and expedite the delivery of 
MTPs. Implementing Lean and Agile methodologies necessitates 
collaboration from stakeholders, as highlighted by [48], and improving 
communication, teamwork, and organisational culture and structure, 
as emphasized by [55]. Additionally, customisation and comprehensive 
utilisation of project management methodologies are crucial. Tailoring 
these methodologies based on the project type enables organizations 
and project managers to identify suitable tools, techniques, and risk 
management strategies. As highlighted in the study by [56], there is 
no one-size-fits-all approach in project management, underscoring the 
importance of selecting the appropriate PMM for each project.

Research methodology
This study seeks to identify the challenges associated with MTPs 

and the project management methodologies employed in these 
construction endeavours. The research methodology involves a 
comparative analysis of literature, an e-survey administered to industry 
professionals, and a case study, aiming to offer additional insights into 
the implications of employing a framework for delivering MTPs in 
the UK. The study adopts the Research Onion framework proposed 
by Saunders, which systematically guides the research process from 
philosophical underpinnings to data collection in order to address 
the research objectives effectively (Figure 1). Furthermore, the study 
aims to test hypotheses regarding challenges and project phases, as 
well as determine the methodologies utilised in MTPs through the 
questionnaire.

The foundation of this study lies in combining both inductive and 
deductive approaches, employing a mixed methods design to achieve 
distinct objectives. Specifically, the research endeavours to explore 
existing theories on hybrid methodologies and their application in 
construction projects based on literature, while also contributing to 
the expansion of theory regarding hybrid methodologies in MTPs. This 
study employs a combination of deductive and inductive reasoning, 
termed abductive reasoning, as proposed by Levin-Rozalis (2004). 
By collecting quantitative and qualitative data through a survey and a 
case study, the research aims to validate the framework from multiple 

Figure 1: Research Methodology.
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perspectives. The inclusion of diverse data sources beyond the literature 
review is imperative to verify the hypotheses. While integrating 
multiple research methods in a single study presents challenges such 
as time constraints, resource limitations, and differing philosophical 
perspectives inherent in each method, it is argued that employing 
various research methods enhances the depth, breadth, and credibility 
of research findings, as posited by [57].

The primary objective involved reviewing existing literature on 
methodologies employed in construction, particularly in MTPs, as 
well as identifying challenges and best practices. Subsequently, this 
literature was validated through a questionnaire administered to Project 
Managers in the UK. The questionnaire responses were analysed using 
frequency analysis to ascertain and prioritise the most prevalent themes, 
including the background and education of professionals, encountered 
challenges, the impact of these challenges, methodologies utilised, 
and the project phases in which these methodologies were applied. 
Additionally, insights into good practices were gleaned from a selected 
case study. Ultimately, the study culminated in the development of 
a potential framework for hybrid methodologies tailored for Project 
Managers, along with implications derived from the findings.

The study's methodology is deemed appropriate for obtaining 
a comprehensive understanding of the current landscape of MTPs. 
Employing a mixed-method approach, which integrates both 
quantitative and qualitative data within a single or multiple studies, 
allows researchers to validate their findings and enhance confidence 
in their research outcomes. This method facilitates the analysis and 
comparison of diverse data types, enabling researchers to reconcile 
varying perspectives and generalise distinct viewpoints. The resultant 
framework and identified good practices hold relevance for application 
in MTPs. However, it is imperative for Project Managers to customise 
and adjust the framework to suit the unique complexities of their 
respective projects, as underscored in [56] study, which emphasises 
that "one size does not fit all projects. 

Results
The data for this study was acquired through a questionnaire and 

a single case study, which were then compared with the findings from 
existing literature. The analysis of the questionnaire responses was 
conducted using Microsoft Excel. Descriptive analysis techniques, 
such as frequency and percentage analysis, were employed for the 
study. A total of 79 responses were obtained from the e-survey, out 
of which only 53 were considered valid and fully completed. The 
remaining 26 incomplete responses were excluded from the analysis. 
The questionnaire comprised ten questions, encompassing a total of 
52 variables. Consequently, the total variables subjected to analysis 
amounted to 2,756.

Initially, the researcher retrieved the data from the Google Form 
platform, which was utilised for conducting the survey. Subsequently, 
the data underwent a purification process, resulting in 53 valid 
responses. These responses were then manually scrutinised to derive 
the study outcomes. Each questionnaire item was tabulated to ascertain 
the frequency count and corresponding percentage. Pivot tables were 
utilised for data analysis, along with arithmetic operations such as 
addition, multiplication, and division. The resultant analysis was then 
presented in the form of tables or figures.

The questionnaire encompassed inquiries pertaining to the types 
of projects managed by the respondents, revealing that a majority were 
involved in rail links (58.5%), followed by airports (45.3%), and roads 
and highways (34%). Additionally, insights regarding challenges faced 

their impacts, and the utilization of project management methodologies 
were gleaned from the questionnaire. The subsequent section outlines 
the questions posed in the questionnaire and the corresponding 
outcomes.

Question 6B of the research pertains to ranking the challenges 
encountered in MTPs, and the following were the findings. The 
complexity of works was chosen by 30.2% of respondents; Risk and 
uncertainties, by 24.5%; Design changes, by 18.9%; Time delays, by 
26.4%; Cost overruns, by 11.3%; Non-performance of subcontractors 
or nominated suppliers, by 32.1%; Lack of skilled and experienced 
professionals, by 30.2%; Discrepancy in contracts and conflict between 
project parties or dependency on imported materials, by 22.6%; 
Dependency on imported materials or discrepancy in contracts and 
conflict between project parties, by 26.4%; and Other factors such as 
unpredictable weather conditions, lack of appropriate software, project 
fraud and corruption, and unstable government policies, by 41.5%.

Moving on to Question 7B, the objective is to comprehend and 
compare the literature findings regarding the impact of challenges 
faced in MTPs as depicted in (Figure 2). It aims to gather insights from 
Project Managers regarding this aspect in their respective projects. 
According to the results, 50 respondents (94.3%) indicated that the 
most common impact of challenges in their previous projects was 
an extension of the schedule. The second most prevalent impact was 
an increase in the budget, with 49 responses (92.5%). Lastly, 69.8% 
of participants highlighted customers' or essential stakeholders' 
dissatisfaction as a significant consequence. Additionally, 15.1% and 
11.3% mentioned a reduction in the quality of infrastructure and 
termination of the project, respectively.

Question 8B aimed to ascertain the utilisation of PMM by Project 
Managers throughout the lifecycle of MTPs. According to the findings, 
94% of respondents (50) affirmed that PMMs influence the definition, 
planning, execution, and delivery of MTPs. Conversely, the remaining 
6% (3) indicated that PMMs do not impact the life cycle of MTPs. 
Therefore, the hypothesis stands validated.

Moving to Question 9B, the objective was to comprehend the 
methodologies employed by Project Managers in MTPs across the 
UK. The results revealed the most prevalent combinations utilized by 
PMs (Figure 3): Lean and Agile, cited by 16 respondents; Lean and 
Prince2, mentioned by 12 respondents; and Lean, Agile, and Prince2, 
indicated by 11 respondents. These methodologies were either utilized 
individually or in conjunction with other methodologies such as PMI, 
APM, Waterfall, Kanban, Scrum, MSP, as well as others including 
GRIP, CEMAR, in-house methodologies, and RIBA, Oracle Primavera, 

Figure 2: Frequency of the challenges of MTPs (Q7B).
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PRISM. As per the ratings, the most commonly used methodology in 
the construction of MTPs, with a rate of 62.3%, is Lean. Following 
closely, the second highest rated methodology is Prince2 at 54.7%, 
followed by Agile and Waterfall at 41.5%, and PMBOK at 30.2%.

The final question, 10b, aims to ascertain the phase during 
which project managers predominantly utilise PMM in MTPs. The 
hypothesis validation involves determining the phase where PMMs are 
most frequently applied. (Figure 4) presents the outcomes regarding 
the application of PMM across various life-cycle phases of MTPs. 
Respondents provided insights on the phases in which they applied 
PMM, ranked as follows:

•	 Planification/Design/Pre-construction	 phase	 received	 the	
highest response, with 24 respondents accounting for 45.3%.

•	 Execution/Construction	phase	emerged	as	the	second	most	
likely phase, with 37.7%.

•	 The	Definition	of	the	project	phase	was	less	utilised,	with	26.4%.

•	 Delivery	and	closeout	phase	were	significantly	 less	utilised,	
with only 17%. 

Case Study analysis

The case study conducted by [58] examines a significant 
construction project under a private finance initiative (PFI), focusing 
on the enhancement of project delivery through the design and 
implementation of a mechanical and electrical construction system. 
This initiative aimed to address the project management constraints 
effectively. The PMM adopted for this construction supply chain, along 
with labour strategies, revolves around Lean and Agile principles, 
forming a hybrid approach known as LeAgile.

Prior to the implementation of this hybrid methodology in 
construction, several challenges were identified, including low 
productivity, skill deficiencies within the team, health and safety 
issues, organisational disarray, and inadequate planning. However, 
the integration of Lean and Agile methodologies, as highlighted by 
[59,60], proved to be synergistic and advantageous for both design 

Figure 3: PMM usage in UK MTPs.

Figure 4: Application of PMM in the lifecycle of UK MTPs.
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and operational aspects within construction supply chains. While Lean 
principles contribute to enhanced efficiency and cost reduction, Agile 
methodologies facilitate organizational learning, adaptability, and 
effective change management [58].

Numerous best practices and techniques were employed to optimise 
project outcomes, including modular assembly, ABC inventory analysis, 
ergonomic training for workers, substitution of manual labour with 
mechanical methods, waste management strategies, implementation 
of the Last Planner System (LPS), ergonomic workplace design, and 
provision of suitable tools for the workforce [61].

Discussion 
The primary findings derived from both the literature review and 

the questionnaire are as follows:

•	 The	literature	highlights	the	top	five	factors	affecting	MTPs	
are design changes, risk and uncertainties, inaccurate assessment 
of project duration, work complexity, and non-performance of 
subcontractors [16]. The questionnaire results corroborate these 
findings, ranking the following factors: 1) complexity of works, 2) 
risk and uncertainties, 3) design changes, 4) time delays, and 5) cost 
overruns. Additionally, other literature-based factors include lack of 
commitment from stakeholders, late delivery and lack of coordination 
and measurement of benefits, and ineffective communication and 
relevant training [62]. MTPs are widely regarded as controversial, often 
experiencing delays, exceeding budgets, and delivering less benefit 
than anticipated [9]. According to [7], the most common challenges 
in large infrastructure projects are cost overruns [10] and shortages 
in skills and labour. These challenges result in schedule overruns [11], 
budget estimations increase [12], low productivity, and can impact 
performance management and stakeholder interests [13]. Consistent 
with the questionnaire findings, 28 respondents (52.8%) indicated that 
the typical impacts of these challenges in their projects include budget 
increases, schedule extensions, and dissatisfaction among customers or 
other key stakeholders.

•	 One	 potential	 solution	 to	 address	 these	 challenges	 and	
improve project success is the application of PMMs. Research by [19] 
suggests that implementing PMM can contribute to modifying project 
success by 22.3%. Moreover, the comprehensive application of PMMs 
has been shown to enhance project success. The analysis revealed 
that the majority of respondents (94% of 50 out of 53) confirm the 
fundamental role of project management methodologies throughout 
the lifecycle of MTPs. Among the most commonly used PMMs in 
construction are Lean, Agile, the hybrid LeAgile methodology, Scrum, 
Scrumban, PMBOK, APMBOK, and Waterfall [63].

•	 In	 the	 survey,	 the	 predominant	 combinations	 of	
methodologies applied to MTP were Lean and Agile (16 respondents), 
Lean and PRINCE2 (12 respondents), and Lean, Agile, and Prince2 (11 
respondents). These methodologies were either used individually or 
combined with others such as PMI, APM, Waterfall, Kanban, Scrum, 
MSP, as well as in-house methodologies like GRIP, CEMAR, RIBA, 
Oracle Primavera, and PRISM.

•	 Literature	supports	the	effectiveness	of	hybrid	methodologies	
like Lean and Agile in construction, as highlighted by various authors 
such as [32-35]. These methodologies synergise to enhance efficiency, 
reduce waste, increase value, and manage complexity effectively. 
While there is limited literature on the suitability of PRINCE2 for 
construction projects, the survey indicated its application in UK 
construction projects.

•	 Other	 methodologies	 commonly	 used	 in	 the	 UK	
construction industry include Highways England's in-house Project 
Control Framework for projects related to the strategic road network 
[64]. Projects typically progress through four or five phases, such as 
project	 definition,	 planning/design/pre-construction,	 execution/
construction, delivery and closeout, and sometimes maintenance. 
Planning is emphasised as a high priority in project management, with 
the execution phase being another crucial aspect based on the planning. 
The survey results indicate that most participants utilize PMMs during 
the	planning/design/pre-construction	phase	(45.3%),	 followed	by	 the	
execution/construction	phase	(37.7%).

•	 In	 the	 presented	 case	 study	 [58],	 advocate	 for	 the	
implementation of Lean and Agile methodologies in extensive and 
intricate projects, exemplified by the electrical and mechanical 
project undertaken in a hospital setting in the UK. The adoption of 
these methodologies yielded substantial benefits, including enhanced 
productivity, increased value, and minimized waste throughout the 
construction process. Furthermore, the literature underscores the 
significance of stakeholder partnership and collaboration within the 
industry, as emphasized by [48]. Another recommended best practice 
involves the utilisation of key performance indicators (KPIs) to assess 
and oversee project progress and facilitate knowledge transfer, as 
suggested by [65]. Additionally, effective communication, teamwork, 
and the transformation of organizational culture and structure are vital 
components to complement PMMs, as highlighted by [55]. Embracing 
new technologies, such as the Last Planner System (LPS) and other 
tools inherent in methodologies, is also advocated [52]. Ultimately, 
organisations are urged to tailor, customize, and comprehensively 
utilize project management methodologies to suit their unique 
contexts, as emphasized by [56].

Thus, the conceptual framework underwent adjustments to align 
with the commonalities observed in the validation process involving 
the questionnaire, case study, and literature review. It furnishes crucial 
insights for managing MTPs and serves as a compass for identifying 
the prevalent hybrid PMMs. Consequently, PMs can tailor and refine 
this framework to suit their specific project needs. Moreover, they can 
leverage appropriate tools from Lean and Agile methodologies, taking 
into account project characteristics, complexity, and risks.

The Hybrid Project Management Methodologies equip PMs with 
a repertoire of tools and techniques to navigate project management 
effectively throughout the project life cycle. By adopting a systematic, 
well-planned, and adaptable approach, such as the application of 
LeAgile, coupled with robust communication and stakeholder support, 
PMs can enhance the likelihood of delivering projects within designated 
timelines and budgets. Additionally, emphasizing risk management is 
pivotal for identifying, mitigating, and rectifying complexities inherent 
in such projects.

The framework, depicted in (Figure 5), exclusively emphasizes the 
utilisation of agile and lean methodologies for managing and executing 
MTPs. By focusing on these methodologies, PMs can streamline 
project management efforts and concentrate on core project aspects. 
While the previous conceptual framework incorporated additional 
methodologies like Scrumban and Kanban, the questionnaire and 
case study revealed minimal adoption of these methodologies 
among respondents. Therefore, it is advisable to comprehensively 
implement methodologies such as the blend of Lean and Agile within 
an organization to enhance project success, rather than employing 
multiple methodologies concurrently in a supplementary manner, as 
suggested by [19]. Furthermore, the framework includes an additional 
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guideline, PRINCE2, alongside PMI and APM methodologies. 
Although conclusive evidence regarding its application in construction 
or engineering projects is lacking, the questionnaire findings indicate 
widespread use of PRINCE2, along with other PMMs, in MTPs within 
the UK context. Whereby:

•	 Part	 A	 of	 the	 Framework	 delineates	 the	 project	 lifecycle,	
which is contingent upon the project type and may include additional 
stages such as maintenance for certain MTPs. It is imperative for MTPs 
to define their lifecycle phases from the outset.

•	 Part	 B	 illustrates	 the	 Inputs,	 Project	 Integration	
Management, or integrated processes, and the outputs. Identifying 
project inputs occurs during project definition and is refined during 
planning to ascertain necessary resources. This segment is pivotal as 
it requires the PM, team, and stakeholders to assess crucial project 
elements such as finances, machinery, equipment, and other resources. 
The Integrated Process encompasses execution aligned with planning, 
necessitating the consideration of strategies like Risk Management, 
Change Management, and Configuration Management. It is essential 
to document knowledge during this phase and establish a knowledge 
management process to retain operational insights. Project output 
signifies project delivery and closure, with maintenance potentially 
included. During this phase, the project manager should prompt the 
team to document lessons learned and best practices for future projects 
as part of knowledge management.

•	 Part	C	illustrates	the	amalgamation	of	project	management	
methodologies applied across different phases, based on the most 
prevalent ones identified in both literature and the questionnaire. 
For MTP construction, it is advisable to embrace LeAgile principles 
and processes such as waste management, Last Planner System (LPS), 
change management, and valuing team perspectives, among others 
applicable to the project.

•	 Part	D	outlines	potential	activities	for	each	phase,	which	may	
vary depending on the project or organisation.

•	 Part	E	enumerates	common	internal	factors	and	stakeholders	

of a project, which can differ based on the organisation.

•	 Part	F	identifies	typical	external	factors	and	stakeholders	of	a	
project, which may vary depending on the organisation.

•	 Part	G	serves	as	a	reminder	for	PMs	to	leverage	and	expand	
their knowledge using guidelines and terminologies from PRINCE2, 
PMBOK, and AMPBOK from the literature. Additionally, they can 
explore other methodologies and tailor them to their projects based on 
their unique characteristics.

Conclusion and recommendations 
This research introduces a Hybrid Methodology Framework 

designed to suit the execution of Mega Transport Projects (MTPs). 
Given the contentious nature of MTPs, stemming from their inherent 
risks and complexity, this study contributes significantly to the existing 
literature on Project Management Methodologies (PMMs). The 
results underscore that Project Managers (PMs) can effectively tackle 
the challenges associated with MTPs by employing hybrid project 
management methodologies alongside other best practices. Moreover, 
PMs have the flexibility to tailor these methodologies to align with the 
specific complexity and nature of each project.

Particularly, the combination of Lean and Agile methodologies 
has proven effective in the construction of MTPs, complemented 
by established project management frameworks such as PMBOK, 
APMBOK, or PRINCE2 for certain aspects. However, it's worth 
noting that PRINCE2 lacks focus on specialised techniques such as 
motivation, delegation, and team leadership (people management), as 
well as planning techniques like Gantt charts and critical path analysis, 
risk management, budgetary control, earned value management, and 
quality management, as noted by [66,67]. Additionally, leveraging 
project management tools such as LPS, computer simulations, and 
technologies like BIM, modularisation, and offsite construction, 
alongside fostering collaboration and effective communication, are 
considered best practices. Research suggests that PMMs contribute to 
approximately 23% of project success [19].

Figure 5: Proposed Hybrid Methodology Framework.
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In general, the UK Construction sector must embrace continuous 
improvement and strive to overcome fragmentation. Reports 
emphasise the need for the industry to adopt a more proactive and 
collaborative approach throughout its structure. Knowledge transfer 
is deemed essential and applicable to MTPs. The typical procurement 
process in UK civil engineering contracts follows a design-bid-build 
approach. However, it's crucial for the industry to assess the suitability 
of this method for large and complex projects, considering the trade-
offs involved in physical design and construction methods [68]. 
Furthermore, the construction sector should prioritise addressing issues 
highlighted in various construction reports, including fragmentation, 
lack of trust, and unity [69-71], while striving to improve project 
delivery within organisational constraints. There is a need for increased 
knowledge sharing within the industry, particularly regarding the 
performance of specific PMMs applied in projects and their impact on 
project success. Organisations can further enhance project success by 
customising hybrid project management methodologies to align with 
their business processes.

The implementation steps for this framework involve the PM 
defining the project's lifecycle. The framework currently consists of 
four phases (Definition of the project, Pre-construction or design 
phase, Construction or execution phase, Delivery, and close-out of the 
project), but it can vary depending on the project, with some MTPs 
including a maintenance phase. Following the project definition, 
detailing its inputs becomes crucial, initiating the planning and 
definition of activities, schedules, personnel, and budget.

From the outset of the project's life ycle, it's essential to 
integrate principles from hybrid methodologies such as Lean and 
Agile. Particularly, Lean methodology is recommended for waste 
reduction and process improvement during construction, while agile 
methodology allows for early identification of customer requirements 
and task division involving team collaboration. Various Lean and Agile 
techniques and tools should be applied in each phase. Essential Lean 
tools applicable to construction include Just-In-Time, Value Stream 
Mapping, Bottleneck Analysis, Plan-Do-Check-Act (PDCA), Last 
Planner System (LPS) [52], Root Cause Analysis (RCA), and Overall 
Equipment Effectiveness (OEE) [72]. Agile practices commonly involve 
project inspection, customer focus, waste elimination akin to Lean, 
planned events, team reviews, and supportive systems to optimise work 
[73]. These elements can be utilized in conjunction with those outlined 
in section D of the framework.

Throughout the project, the PM, along with the team, should 
continuously analyse and evaluate risks derived from internal and 
external factors, employing timely preventive or mitigating measures 
[16], and referring to guidelines and best practices outlined in PRINCE2, 
PMBOK, and APMBOK. The PM may incorporate additional elements 
and methodologies as deemed suitable and necessary for the MTP.

References
1. Janelle DG, Beuthe M (1997) Globalization and research issues in 

transportation. J Transp Geogr 5: 199-206.

2. Wei HH (2016) Conflict and consensus in stakeholder attitudes toward 
sustainable transport projects in China: An empirical investigation. Habitat Int 
53: 473-484.

3. Khan SM (2017) Characteristics of Intelligent Transportation Systems and Its 
Relationship with Data Analytics. ATIS 1-29.

4. Carrier M, Apparicio P (2019) Distribution of transportation “goods” and “bads” 
in a Canadian metropolis: A diagnosis of the situation and potential interventions 
to tackle environmental disparities. In Measuring Transport Equity 171-186.

5. Karner A, Golub A (2019) Assessing the equity impacts of a transportation 

investment program. In Measuring Transport Equity 277-290.

6. Rodrigue JP (2020) Composition of the Global Fleet of Containers, in the 
Geography of Transport Systems. Routledge.

7. Bert VW, Flyvbjerg B (2010) Large Transport Infrastructure Projects: Improving 
Institutions and Decision Making. EJTIR 10: 1-4.

8. Dimitriou HT, Ward EJ, Wright PG (2015) Lessons for Mega Transport Project 
Developments and the Future of UK Cities and Regions. London.

9. Locatelli G, Invernizzi DC, Brookes NJ (2017) Project characteristics and 
performance in Europe: An empirical analysis for large transport infrastructure 
projects, Transportation Research Part A: Policy and Practice. Elsevier Ltd 98: 
108-122.

10. Lundberg M (2011) Cost overruns in Swedish transport projects. Stockholm. 

11. Love PE (2015) Understanding the Landscape of Overruns in Transport 
Infrastructure Projects’, Environment and Planning B: Planning and Design. 
Pion Limited 42: 490-509. 

12. Cantarelli CC (2012) Characteristics of cost overruns for Dutch transport 
infrastructure projects and the importance of the decision to build and project 
phases. Transport Policy 22: 49-56.

13. Mladenovic G (2013) Use of key performance indicators for PPP transport 
projects to meet stakeholders’ performance objectives. Built Environ Proj Asset 
Manag 3: 228-249.

14. Barbosa F (2017) Reinventing construction through a productivity revolution.

15. Flyvbjerg B (2005) Policy and Planning for Large Infrastructure Projects: 
Problems, Causes, Cures. Environ Plann B Plann Des 34: 578-597

16. Olawale YA, Sun M (2010) Cost and time control of construction projects: 
Inhibiting factors and mitigating measures in practice, Construction 
Management and Economics. Routledge 28: 509-526.

17. PMI (2017) A Guide to the Project Management Body of Knowledge. 6th edn 
Pennsylvania: PMI.

18. Josler C, Burger J (2005) Project Management Methodology in Human 
Resource Management. Cupa HR Journal 56: 25-30. 

19. Joslin R, Müller R (2015) Relationships between a project management 
methodology and project success in different project governance contexts. J 
Proj Manag 33: 1377-1392.

20. Chin C, Spowage AC (2010) Classifying & Defining Project Management 
Methodologies Eco Design View project Project management maturity model 
View project.

21. Kerzner H (2019b) Using the Project Management Maturity Model. 3rd Edition.

22. Sarhan S, Fox A (2013) Barriers to Implementing Lean Construction in the UK 
Construction Industry. The Built & Human Environment Review 6: 1-17.

23. Huovila P, Koskela L (1998) Contribution of the Principles of Lean Construction 
to Meet the Challenges of Sustainable Development. In Proceedings IGLC 98.

24. Marzouk M, Bakry I, El-Said M (2011) Application of lean principles to design 
processes in construction consultancy firms. IJCSCM 1: 43-55.

25. Lehman T, Reiser P (2004) Maximizing value and minimizing waste: value 
engineering and lean construction.

26. Mossman A (2009) why isn’t the UK construction industry going lean with 
gusto. LCJ 5: 24-36.

27. Aziz Z (2019) Advancing the Implementation of Lean within Highways England’s 
Small and Medium Sized Enterprises (SMEs). Manchester.

28. Howell G, Koskela L (2000) Reforming project management: the role of lean 
construction. In 8th IGLC.

29. Owen R, (2006) Is Agile Project Management Applicable to Construction? In 
Proceedings IGLC 14. Santiago 51-66.

30. Mostafa S, Chileshe N, Abdelhamid T (2016) Lean and agile integration within 
offsite construction using discrete event simulation: A systematic literature 
review. Constr Innov 16: 483-525.

31. Hussien A (2019) Optimizing project delivery through augmented reality 
and agile methodologies, in International Conference on Developments in 
eSystems Engineering (DeSE). IEEE 1006-1013.

https://www.researchgate.net/publication/288218170_Transport_and_Globalization
https://www.researchgate.net/publication/288218170_Transport_and_Globalization
https://www.researchgate.net/publication/290480584_Conflict_and_consensus_in_stakeholder_attitudes_toward_sustainable_transport_projects_in_China_An_empirical_investigation
https://www.researchgate.net/publication/290480584_Conflict_and_consensus_in_stakeholder_attitudes_toward_sustainable_transport_projects_in_China_An_empirical_investigation
https://www.researchgate.net/publication/315869181_Characteristics_of_Intelligent_Transportation_Systems_and_Its_Relationship_With_Data_Analytics
https://www.researchgate.net/publication/315869181_Characteristics_of_Intelligent_Transportation_Systems_and_Its_Relationship_With_Data_Analytics
https://www.researchgate.net/publication/368065057_Distribution_of_transportation_goods_and_bads_in_a_Canadian_metropolis_A_diagnosis_of_the_situation_and_potential_interventions_to_tackle_environmental_disparities
https://www.researchgate.net/publication/368065057_Distribution_of_transportation_goods_and_bads_in_a_Canadian_metropolis_A_diagnosis_of_the_situation_and_potential_interventions_to_tackle_environmental_disparities
https://www.researchgate.net/publication/368065057_Distribution_of_transportation_goods_and_bads_in_a_Canadian_metropolis_A_diagnosis_of_the_situation_and_potential_interventions_to_tackle_environmental_disparities
https://www.researchgate.net/publication/368064892_Assessing_the_equity_impacts_of_a_transportation_investment_program
https://www.researchgate.net/publication/368064892_Assessing_the_equity_impacts_of_a_transportation_investment_program
https://www.researchgate.net/publication/365512697_The_Size_and_Geographical_Structure_of_International_Container_Shipping_in_Maritime_Transport
https://www.researchgate.net/publication/365512697_The_Size_and_Geographical_Structure_of_International_Container_Shipping_in_Maritime_Transport
https://www.researchgate.net/publication/44952090_Large_Transport_Infrastructure_Projects_Improving_Institutions_and_Decision_Making
https://www.researchgate.net/publication/44952090_Large_Transport_Infrastructure_Projects_Improving_Institutions_and_Decision_Making
https://www.researchgate.net/publication/309276012_Stakeholder_Engagement_in_Mega_Transport_Infrastructure_Projects
https://www.researchgate.net/publication/309276012_Stakeholder_Engagement_in_Mega_Transport_Infrastructure_Projects
https://www.researchgate.net/publication/314232749_Project_characteristics_and_performance_in_Europe_An_empirical_analysis_for_large_transport_infrastructure_projects
https://www.researchgate.net/publication/314232749_Project_characteristics_and_performance_in_Europe_An_empirical_analysis_for_large_transport_infrastructure_projects
https://www.researchgate.net/publication/314232749_Project_characteristics_and_performance_in_Europe_An_empirical_analysis_for_large_transport_infrastructure_projects
https://www.researchgate.net/publication/254419788_Cost_overruns_in_Swedish_transport_projects
https://www.researchgate.net/publication/224127798_Cost_overruns_in_large-scale_transportation_infrastructure_projects_Which_explanations_can_be_given
https://www.researchgate.net/publication/224127798_Cost_overruns_in_large-scale_transportation_infrastructure_projects_Which_explanations_can_be_given
https://www.researchgate.net/publication/235946536_Characteristics_of_Cost_Overruns_for_Dutch_Transport_Infrastructure_Projects_and_the_Importance_of_the_Decision_to_Build_and_Project_Phases
https://www.researchgate.net/publication/235946536_Characteristics_of_Cost_Overruns_for_Dutch_Transport_Infrastructure_Projects_and_the_Importance_of_the_Decision_to_Build_and_Project_Phases
https://www.researchgate.net/publication/235946536_Characteristics_of_Cost_Overruns_for_Dutch_Transport_Infrastructure_Projects_and_the_Importance_of_the_Decision_to_Build_and_Project_Phases
https://www.researchgate.net/publication/263110939_Use_of_key_performance_indicators_for_PPP_transport_projects_to_meet_stakeholders'_performance_objectives
https://www.researchgate.net/publication/263110939_Use_of_key_performance_indicators_for_PPP_transport_projects_to_meet_stakeholders'_performance_objectives
https://www.researchgate.net/publication/379257321_Infrastructure_Project_Performance-_There_Must_Be_a_Different_Way
https://www.researchgate.net/publication/23541613_Policy_and_Planning_for_Large-Infrastructure_Projects_Problems_Causes_Cures
https://www.researchgate.net/publication/23541613_Policy_and_Planning_for_Large-Infrastructure_Projects_Problems_Causes_Cures
https://www.researchgate.net/publication/227609806_Cost_and_time_control_of_construction_projects_Inhibiting_factors_and_mitigating_measures_in_practice
https://www.researchgate.net/publication/227609806_Cost_and_time_control_of_construction_projects_Inhibiting_factors_and_mitigating_measures_in_practice
https://www.researchgate.net/publication/227609806_Cost_and_time_control_of_construction_projects_Inhibiting_factors_and_mitigating_measures_in_practice
https://www.researchgate.net/publication/305730226_A_Guide_to_Project_Management_Body_Of_Knowledge_-_5th_Edition
https://www.sciencedirect.com/science/article/abs/pii/026378639290060M
https://www.sciencedirect.com/science/article/abs/pii/026378639290060M
https://www.researchgate.net/publication/274645443_Relationships_between_a_project_management_methodology_and_project_success_in_different_project_governance_contexts
https://www.researchgate.net/publication/274645443_Relationships_between_a_project_management_methodology_and_project_success_in_different_project_governance_contexts
https://www.researchgate.net/publication/233835849_Classifying_Defining_Project_Management_Methodologies
https://www.researchgate.net/publication/233835849_Classifying_Defining_Project_Management_Methodologies
https://www.researchgate.net/publication/233835849_Classifying_Defining_Project_Management_Methodologies
https://www.sciencedirect.com/science/article/pii/S187705092300515X
https://www.researchgate.net/publication/263658667_Barriers_to_Implementing_Lean_Construction_in_the_UK_Construction_Industry
https://www.researchgate.net/publication/263658667_Barriers_to_Implementing_Lean_Construction_in_the_UK_Construction_Industry
https://www.researchgate.net/publication/271974659_Principles_of_Sustainable_Construction_Project_Management_Based_on_Lean_Construction
https://www.researchgate.net/publication/271974659_Principles_of_Sustainable_Construction_Project_Management_Based_on_Lean_Construction
https://www.researchgate.net/publication/256457917_Application_of_Lean_Principles_to_Design_Processes_in_Construction_Consultancy
https://www.researchgate.net/publication/256457917_Application_of_Lean_Principles_to_Design_Processes_in_Construction_Consultancy
https://www.researchgate.net/publication/369681670_Implementation_of_Lean_Construction_to_Eliminate_Waste_A_Case_Study_Construction_Project_in_Indonesia
https://www.researchgate.net/publication/369681670_Implementation_of_Lean_Construction_to_Eliminate_Waste_A_Case_Study_Construction_Project_in_Indonesia
https://www.researchgate.net/publication/263658820_Trends_and_Challenges_to_the_Development_of_a_Lean_Culture_among_UK_Construction_Organisations
https://www.researchgate.net/publication/263658820_Trends_and_Challenges_to_the_Development_of_a_Lean_Culture_among_UK_Construction_Organisations
https://www.researchgate.net/publication/331971422_Advancing_the_Implementation_of_Lean_within_Highways_England's_Small_and_Medium_Sized_Enterprises_SMEs
https://www.researchgate.net/publication/331971422_Advancing_the_Implementation_of_Lean_within_Highways_England's_Small_and_Medium_Sized_Enterprises_SMEs
https://www.researchgate.net/publication/298710999_Lean_construction_An_effective_approach_for_project_management
https://www.researchgate.net/publication/298710999_Lean_construction_An_effective_approach_for_project_management
https://www.researchgate.net/publication/354061060_AGILE_APPLICATION_IN_CONSTRUCTION_INDUSTRY
https://www.researchgate.net/publication/308710862_Lean_and_agile_integration_within_offsite_construction_using_discrete_event_simulation_A_systematic_literature_review
https://www.researchgate.net/publication/308710862_Lean_and_agile_integration_within_offsite_construction_using_discrete_event_simulation_A_systematic_literature_review
https://www.researchgate.net/publication/308710862_Lean_and_agile_integration_within_offsite_construction_using_discrete_event_simulation_A_systematic_literature_review
https://www.researchgate.net/publication/340888004_Optimizing_Project_Delivery_through_Augmented_Reality_and_Agile_Methodologies
https://www.researchgate.net/publication/340888004_Optimizing_Project_Delivery_through_Augmented_Reality_and_Agile_Methodologies
https://www.researchgate.net/publication/340888004_Optimizing_Project_Delivery_through_Augmented_Reality_and_Agile_Methodologies


Citation: Leyba ACG, Rana MQ, Salazar AM, Saini M, Oladinrin OT, et al. (2024) Deploying the Hybrid Project Management Methodology Framework 
in Major Transportation Projects in the United Kingdom. J Archit Eng Tech 13: 377.

Page 9 of 9

Volume 13 • Issue 2 • 1000377J Archit Eng Tech, an open access journal
ISSN: 2168-9717 

32. Saini M, Arif M, Kulonda DJ (2019) Challenges to transferring and sharing 
of tacit knowledge within a construction supply chain. Constr Innov, Emerald 
Group Holdings Ltd 19: 15-33.

33. Jalali SA (2016) Does Lean & Agile Project Management Help Coping with 
Project Complexity, in Proceedings of the 29th IPMA World Congress WC2015. 
Panama: Elsevier 252-259

34. Clark T (2016) the Third Sector : Community Organizations, NGOs, and 
Nonprofits. Springfield Chicago: University of Illinois Press.

35. Lin YC, Tserng HP (2003) Knowledge Management and its application to Lean 
Construction.

36. Mcgrath SK, Whitty SJ (2020) the suitability of PRINCE2 for engineering 
infrastructure. J Mod Proj Manag 7: 312-347.

37. Streule T (2016) Implementation of Scrum in the Construction Industry. 
Procedia Eng 269-276.

38. Liu Y (2018) Scrum in construction to improve project performance in design 
phase. Harrisburg University of Science and Technology.

39. Chumpitaz B (2020) Application of the scrum framework to optimize time 
in construction projects’, in 2020 Congreso Internacional de Innovacion y 
Tendencias en Ingenieria, CONIITI 2020 - Conference Proceedings. Bogota: 
IEEE

40. Burgos APde, Costa D (2012) Assessment of Kanban Use on Construction 
Sites, in Proceedings for the 20th Annual Conference of the International Group 
for Lean Construction. San Diego: MP.

41. Arbulu R, Ballard G, Harper N (2014) Kanban in construction.

42. Jang JW, Kim YW (2007) Using the kanban for construction production and 
safety control. Proceedings IGLC.

43. Moriel RS (2017) Feasibility in Applying Agile Project Management 
Methodologies to Building Design and Construction Industry. Harrisburg 
University of Science and Technology. 

44. Paul AJ, Rahman SK (2008) Study on Agile management in construction 
project using Scrumban methodology. IRJET 05. 

45. Al-Zwainy FMS (2016) Application Project Management Methodology in 
Construction Sector: Review. IJSER 7.

46. Smyth H (2010) Construction industry performance improvement programmes: 
The UK case of demonstration projects in the “Continuous Improvement” 
programme. Constr Manag Econ 28: 255-270.

47. Beach R, Webster M, Campbell KM (2005) an evaluation of partnership 
development in the construction industry. J Proj Manag 23: 611-621.

48. Saini M (2015) A Framework for transferring and sharing tacit knowledge in 
construction supply chains within Lean and agile processes. University of 
Salford.

49. Pryke S, Smyth H (2006) the management of complex projects: a relationship 
approach. Oxford.

50. Smyth H, Edkins A (2007) Relationship management in the management of 
PFI/PPP projects in the UK. J Proj Manag. 25: 232-240.

51. Smyth H, Pryke S (2008) Collaborative Relationships in Construction, 
Collaborative Relationships in Construction: Developing Frameworks and 
Networks. Oxford, UK: Wiley-Blackwell.

52. Daniel EI (2017) Exploratory study into the use of last planner® system and 

collaborative planning for construction process improvement. Nottingham Trent 
University.

53. Rana MQ (2018) Improving Highways Construction Processes using Computer-
based Simulation techniques. University of Salford.

54. Demir ST (2013) AgiLean PM’-A unifiying strategic framework to manage 
construction projects. LJMU.

55. Biotto C, Kagioglou M (2019) Lean Design Management in a Major Infrastructure 
Project in UK. 

56. Shenhar A (2002) One size does not fit all-true for projects true for frameworks 
Defense vs civilian projects: The effect of project type on performance Select 
a project or enter the title of a new one View project Project Management View 
project. In Proceedings of PMI Research Conference 99-106.

57. Henn M, Weinstein M, Foard MN (2006) A Short Introduction to Social 
Research. SAGE.

58. Court P (2006) Design of a lean and agile construction system for a large and 
complex mechanical and electrical project. In 14th Annual Conference of the 
IGLC.

59. Mason-JR, Naylor B, Towill DR (2000) Lean, agile or leagile? Matching your 
supply chain to the marketplace. Int J Prod Res 38: 4061-4070.

60. Ben NJ, Naim MM, Berry D (1999) Leagility: integrating the lean and agile 
manufacturing paradigms in the total supply chain. Int J Prod Econ 62: 107-118.

61. Court PF Pasquire C, Gibb A (2009) a lean and agile construction system as a 
set of countermeasures to improve health, safety and productivity in mechanical 
and electrical construction. LCJ 61-76. 

62. Shehu Z, Akintoye A (2010) Major challenges to the successful implementation 
and practice of programme management in the construction environment: A 
critical analysis. J Proj Manag 28: 26-39. 

63. Aston B (2019) 9 of the Most Popular Project Management Methodologies 
Made Simple. 

64. Highways England (2018) the project control framework Handbook.

65. Mladenovic G (2013) Use of key performance indicators for PPP transport 
projects to meet stakeholders’ performance objectives, Built Environment 
Project and Asset Management. Emerald Group Publishing Limited.

66. Hinde D (2012) PRINCE2 Study Guide. Chichester: John Wiley & Sons.

67. Matos S, Lopes E (2013) Prince2 or PMBOK–A Question of Choice, Procedia 
Technology. Elsevier BV 9: 787-794.

68. Sadreddini A (2012) Time for the UK construction industry to become Lean. 
Proceedings of the Institution of Civil Engineers-Civil Engineering. Thomas 
Telford Ltd 165: 28-33.

69. Latham M (1994) Constructing the team. Construction Reports 1944-98.

70. Egan J (1998) Rethinking construction. Construction Reports 1944-98.

71. Egan J (2002) Accelerating Change.

72. Theisens HC (2016) Lean six sigma black belt climbing the mountain mindset, 
skill set and tool set. Amstelveen: Lean Six Sigma Academy.

73. Straçusser G (2015) Agile project management concepts applied to 
construction and other non-IT fields, in PMI® Global Congress 2015-North 
America. Orlando: Project Management Institute.

https://www.researchgate.net/publication/330219742_Challenges_to_transferring_and_sharing_of_tacit_knowledge_within_a_construction_supply_chain
https://www.researchgate.net/publication/330219742_Challenges_to_transferring_and_sharing_of_tacit_knowledge_within_a_construction_supply_chain
https://www.researchgate.net/publication/305718454_Does_Lean_Agile_Project_Management_Help_Coping_with_Project_Complexity
https://www.researchgate.net/publication/305718454_Does_Lean_Agile_Project_Management_Help_Coping_with_Project_Complexity
https://www.researchgate.net/publication/316299933_Introduction_Community_Organizations_NGOs_and_Nonprofits
https://www.researchgate.net/publication/316299933_Introduction_Community_Organizations_NGOs_and_Nonprofits
https://www.researchgate.net/publication/326466300_Knowledge_Management_and_Its_Application_in_Developing_Lean_Culture
https://www.researchgate.net/publication/326466300_Knowledge_Management_and_Its_Application_in_Developing_Lean_Culture
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10035824/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10035824/
https://www.researchgate.net/publication/311360878_Implementation_of_Scrum_in_the_Construction_Industry
https://www.sciencedirect.com/science/article/pii/S1877705816339601
https://www.sciencedirect.com/science/article/pii/S1877705816339601
https://www.researchgate.net/publication/346592915_Application_of_the_scrum_framework_to_optimize_time_in_construction_projects
https://www.researchgate.net/publication/346592915_Application_of_the_scrum_framework_to_optimize_time_in_construction_projects
https://www.researchgate.net/publication/346592915_Application_of_the_scrum_framework_to_optimize_time_in_construction_projects
https://www.researchgate.net/publication/335037382_Assessing_the_Level_of_Implementation_of_Lean_Construction_An_Audit_Protocol
https://www.researchgate.net/publication/335037382_Assessing_the_Level_of_Implementation_of_Lean_Construction_An_Audit_Protocol
https://www.researchgate.net/publication/335037382_Assessing_the_Level_of_Implementation_of_Lean_Construction_An_Audit_Protocol
https://www.researchgate.net/publication/334128450_Applying_Kanban_System_in_Construction_Logistics_for_Real-time_Material_Demand_Report_and_Pulled_Replenishment
https://www.researchgate.net/publication/280865949_Overview_on_Kanban_Methodology_and_its_Implementation
https://www.researchgate.net/publication/280865949_Overview_on_Kanban_Methodology_and_its_Implementation
https://www.researchgate.net/publication/354061060_AGILE_APPLICATION_IN_CONSTRUCTION_INDUSTRY
https://www.researchgate.net/publication/354061060_AGILE_APPLICATION_IN_CONSTRUCTION_INDUSTRY
https://www.researchgate.net/publication/367500079_Agile_Project_Management_in_Construction
https://www.researchgate.net/publication/367500079_Agile_Project_Management_in_Construction
https://www.researchgate.net/publication/301778718_Application_Project_Management_Methodology_in_Construction_Sector_Review
https://www.researchgate.net/publication/301778718_Application_Project_Management_Methodology_in_Construction_Sector_Review
https://www.researchgate.net/publication/46529047_Construction_industry_performance_improvement_programmes_The_UK_case_of_demonstration_projects_in_the_'Continuous_Improvement'_programme
https://www.researchgate.net/publication/46529047_Construction_industry_performance_improvement_programmes_The_UK_case_of_demonstration_projects_in_the_'Continuous_Improvement'_programme
https://www.researchgate.net/publication/46529047_Construction_industry_performance_improvement_programmes_The_UK_case_of_demonstration_projects_in_the_'Continuous_Improvement'_programme
https://www.researchgate.net/publication/223752814_An_evaluation_of_partnering_development_in_the_construction_industry
https://www.researchgate.net/publication/223752814_An_evaluation_of_partnering_development_in_the_construction_industry
https://www.researchgate.net/publication/321581429_Critical_factors_for_transferring_and_sharing_tacit_knowledge_within_lean_and_agile_construction_processes
https://www.researchgate.net/publication/321581429_Critical_factors_for_transferring_and_sharing_tacit_knowledge_within_lean_and_agile_construction_processes
https://www.researchgate.net/publication/292358751_Relationship_Management_and_the_Management_of_Projects#:~:text=The relationship approach %2Dthis paradigm,Pryke and Smyth%2C 2006).
https://www.researchgate.net/publication/292358751_Relationship_Management_and_the_Management_of_Projects#:~:text=The relationship approach %2Dthis paradigm,Pryke and Smyth%2C 2006).
https://www.researchgate.net/publication/223012677_Relationship_Management_in_the_Management_of_PFIPPP_Projects_in_the_UK
https://www.researchgate.net/publication/223012677_Relationship_Management_in_the_Management_of_PFIPPP_Projects_in_the_UK
https://www.researchgate.net/publication/298610094_Collaborative_Relationships_in_Construction_Developing_Frameworks_and_Networks
https://www.researchgate.net/publication/298610094_Collaborative_Relationships_in_Construction_Developing_Frameworks_and_Networks
https://www.researchgate.net/publication/298610094_Collaborative_Relationships_in_Construction_Developing_Frameworks_and_Networks
https://www.researchgate.net/publication/373021426_Last_planner_system_-_An_innovative_planning_tool_for_construction_project_management
https://www.researchgate.net/publication/373021426_Last_planner_system_-_An_innovative_planning_tool_for_construction_project_management
https://www.researchgate.net/publication/4111859_Simulation_experiment_for_improving_construction_processes
https://www.researchgate.net/publication/4111859_Simulation_experiment_for_improving_construction_processes
https://www.researchgate.net/publication/306029445_A_case_Study_on_Agile_And_Lean_Project_Management_In_Construction_Industry
https://www.researchgate.net/publication/306029445_A_case_Study_on_Agile_And_Lean_Project_Management_In_Construction_Industry
https://www.researchgate.net/publication/334638287_Lean_Design_Management_in_a_Major_Infrastructure_Project_in_UK
https://www.researchgate.net/publication/334638287_Lean_Design_Management_in_a_Major_Infrastructure_Project_in_UK
https://www.researchgate.net/publication/224182892_Defense_vs_civilian_projects_The_effect_of_project_type_on_performance
https://www.researchgate.net/publication/224182892_Defense_vs_civilian_projects_The_effect_of_project_type_on_performance
https://www.researchgate.net/publication/224182892_Defense_vs_civilian_projects_The_effect_of_project_type_on_performance
https://www.researchgate.net/publication/224182892_Defense_vs_civilian_projects_The_effect_of_project_type_on_performance
https://www.researchgate.net/publication/284142306_A_Critical_Introduction_to_Social_Research
https://www.researchgate.net/publication/284142306_A_Critical_Introduction_to_Social_Research
https://www.researchgate.net/publication/284057569_A_lean_and_agile_construction_system_as_a_set_of_countermeasures_to_improve_health_safety_and_productivity_in_mechanical_and_electrical_construction
https://www.researchgate.net/publication/284057569_A_lean_and_agile_construction_system_as_a_set_of_countermeasures_to_improve_health_safety_and_productivity_in_mechanical_and_electrical_construction
https://www.researchgate.net/publication/242508431_Lean_Agile_or_Leagile_Matching_Your_Supply_Chain_to_the_Marketplace
https://www.researchgate.net/publication/242508431_Lean_Agile_or_Leagile_Matching_Your_Supply_Chain_to_the_Marketplace
https://www.sciencedirect.com/science/article/abs/pii/S0925527398002230
https://www.sciencedirect.com/science/article/abs/pii/S0925527398002230
https://www.researchgate.net/publication/284057569_A_lean_and_agile_construction_system_as_a_set_of_countermeasures_to_improve_health_safety_and_productivity_in_mechanical_and_electrical_construction
https://www.researchgate.net/publication/284057569_A_lean_and_agile_construction_system_as_a_set_of_countermeasures_to_improve_health_safety_and_productivity_in_mechanical_and_electrical_construction
https://www.researchgate.net/publication/284057569_A_lean_and_agile_construction_system_as_a_set_of_countermeasures_to_improve_health_safety_and_productivity_in_mechanical_and_electrical_construction
https://www.researchgate.net/publication/229386663_Major_challenges_to_the_successful_implementation_and_practice_of_programme_management_in_the_construction_environment_A_critical_analysis
https://www.researchgate.net/publication/229386663_Major_challenges_to_the_successful_implementation_and_practice_of_programme_management_in_the_construction_environment_A_critical_analysis
https://www.researchgate.net/publication/229386663_Major_challenges_to_the_successful_implementation_and_practice_of_programme_management_in_the_construction_environment_A_critical_analysis
https://www.researchgate.net/publication/237574242_Gower_handbook_of_project_management
https://www.researchgate.net/publication/263110939_Use_of_key_performance_indicators_for_PPP_transport_projects_to_meet_stakeholders'_performance_objectives
https://www.researchgate.net/publication/263110939_Use_of_key_performance_indicators_for_PPP_transport_projects_to_meet_stakeholders'_performance_objectives
https://www.researchgate.net/publication/263110939_Use_of_key_performance_indicators_for_PPP_transport_projects_to_meet_stakeholders'_performance_objectives
https://www.researchgate.net/publication/327419769_Quality_Theme
https://www.sciencedirect.com/science/article/pii/S2212017313002417
https://www.sciencedirect.com/science/article/pii/S2212017313002417
https://www.researchgate.net/publication/286960496_Time_for_the_UK_construction_industry_to_become_Lean
https://www.researchgate.net/publication/286960496_Time_for_the_UK_construction_industry_to_become_Lean
https://www.researchgate.net/publication/229656684_Constructing_the_Team_The_Latham_Report_1994
https://www.researchgate.net/publication/268596985_Rethinking_IT_for_Rethinking_Construction
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7938727/
https://www.researchgate.net/publication/315864563_Using_Agile_Project_Management_and_BIM_for_Improved_Building_Performance
https://www.researchgate.net/publication/315864563_Using_Agile_Project_Management_and_BIM_for_Improved_Building_Performance
https://www.researchgate.net/publication/315864563_Using_Agile_Project_Management_and_BIM_for_Improved_Building_Performance

	Corresponding authors
	Abstract 

