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[bookmark: _Toc225205423]Introduction
[bookmark: _Toc225205424]Background of the Study
Engineering project management is a valuable discipline that deals with the planning, organisation and project delivery of complex undertakings such as infrastructure, manufacturing systems, as well as energy developments. Such projects are characterised by high costs, hard deadlines, safety-related issues and the presence of various stakeholders (Leyba et al., 2024). The management of traditional engineering projects has been in a structured format, such as the Waterfall model. The workflow in this model is linear in nature, and each step has to be completed before proceeding to the subsequent step. 
Agile project management is an alternative method which has gained popularity in recent years. Agile is concentrated on flexibility, cooperation, and improvement. Rather than having a fixed structure, Agile enables the team to operate in small cycles and accommodate changes according to the feedback. Scrum and Kanban are some of the common approaches to employ in Agile (Famoti et al., 2025). Those approaches promote collaboration, frequent communication, and increased speed of decisions.
[bookmark: _Toc225205425]Research Problem
Though Agile has been effectively used in software development, its impact on engineering project management remains unexamined. Engineering projects are different in that they involve physical systems, there are strict safety regulations, and the design requirement is fixed (Dong et al., 2022). These can break the flexibility that is needed by Agile methods. The primary research question is to investigate the idea of Agile practices as the ability to enhance project performance in the UK engineering project management.
[bookmark: _Toc225205426]Research Rationale
A majority of the available studies are on Agile in software or other project management settings. Minimal research has been done exemplifying Agile practices on any UK engineering project. This leaves a research gap that should be filled.
The relevance of the research will be seen in the fact that it will reveal valuable information about the impact of Agile practices on the performance of projects in an engineering project (Ghimire and Charters, 2022). The results can be used to assist organisations to be more efficient, less prone to delays, and this will ultimately improve the overall success of the project.
[bookmark: _Toc225205427]Aim and Objectives
Research Aim
The aim is to assess the effectiveness of Agile practices on the performance of projects in engineering project management in the U.K.
Research Objectives
· To investigate the application of Agile in engineering projects in the UK.
· To examine the effects of Agile on the performance of the project (time, cost, quality, collaboration).
· To determine the difficulties of Agile practices implementation.
· To make comparisons between Agile and traditional project management techniques.
[bookmark: _Toc225205428]Research Questions
· What is the extent to which Agile practices are applied in the management of engineering projects in the UK?
· How can Agile practices affect the performance of projects?
· What are the difficulties encountered in the implementation of Agile in engineering projects?
· What are the comparisons between Agile and conventional project management practices?
[bookmark: _Toc225205429]Research Hypothesis
The study focuses on exploring the connection between Agile and project performance in the engineering project management of the UK.
Independent Variable: Agile Practices.
Dependent Variable: Project Performance (time, cost, quality, collaboration)
Hypothesis (H1):
Agile practices have a positive impact on the UK engineering projects performance of a project.
Null Hypothesis (H0):
The agile practices do not have a significant influence on project performance in the UK engineering projects.
[bookmark: _Toc225205430]Conceptual Framework (Relationship of Variables)
Agile Practices (Independent Variable)
Project Performance (Dependent Variable)
(Time, Cost, Quality, Collaboration)
Figure: Conceptual Framework (self-made)
As demonstrated in the framework, Agile practices (Scrum, Kanban, and iterative planning) have an impact on the performance of the project. The benefits of better communication, versatility and cooperation will result in enhanced time management, cost-effectiveness and quality.
[bookmark: _Toc225205431]Scope of the Study
The research targets engineering professionals in the UK, who would be the project managers and engineers working in project delivery (Hidalgo, 2019). It addresses Agile practices as an independent variable and project performance as a dependent variable, with a major focus on important outcomes of the project like time, cost, quality, and teamwork in the context of engineering projects.


[bookmark: _Toc225205432]Literature Review
[bookmark: _Toc225205433]Agile Project Management
Agile project management has attracted a lot of focus as an elastic substitute to the more old-fashioned philosophy of project management, like the Waterfall model. Agile has also emphasized on incremental development, feedback, and approach of teamwork which enables teams to respond promptly to the changing conditions of a project. According to Kashikar et al. (2016), Agile might be used to attain an increased project success due to the enhancement of adaptability and customer satisfaction. Dong et al. (2022) are keen to highlight the fact that Agile assists in making decisions quickly and remaining aligned to the demands of the stakeholders.
The basis of these results is largely based on the evolution of software organisations, whereby flexibility is easier to achieve. This puts into question the generalisation of the Agile practices to an engineering project that is uniform in design and regulatory imperatives. As much as Agile has been known to be flexible, its efficacy might be relative. It implies that the advantages of Agile cannot be assumed to be universal.
[bookmark: _Toc225205434]Agile in Engineering Project Management
The use of Agile in the management of an engineering project is an emerging field that has conflicting evidence. Marnada et al. (2022) state that the Agile practices enhance coordination and problem-solving facilitation through iterative planning and constant communication. It means that Agile has the potential to improve the effectiveness of engineering settings, allowing an engineer to detect problems early on.
Contrastingly, Paterek (2017) highlights that when it comes to non-software-related Agile implementation, the organisational resistance and structural constraints are typical and may frequently make the process difficult. Engineering projects are normally related to physical systems and lengthy development cycles that inhibit the capacity to undertake regular adjustments. Such a shortcoming is especially relevant since Agile is very flexible and adaptable.
[bookmark: _Toc225205435]Agile in Engineering Project Management
The connection between Agile practices and project performance is a popular topic that is not consistent across research. Time, cost and quality are generally used to measure project performance. According to Peeters et al. (2022), Agile enhances the performance of teams and their engagement, which helps to increase productivity and deliver the project on time. Ghimire and Charters (2022) also indicate that Agile minimises time loss in terms of operations because it facilitates constant observation and solving problems at an early stage.
These favourable consequences are not justified by all. As much as Agile can enhance time and quality performance, its effects with regard to cost are more varied. The cost can be escalated by frequent iterations and changes, which are the key modes of Agile, especially in engineering projects whose cost of modifications is high. This is one of the limitations that some studies that mainly dwell on the benefits of Agile do not take into account.
Moreover, most of the studies fail to distinguish between the types of projects, which curbs the generalisation of their results. Agile can be efficient in small or adaptable projects and ineffective in terms of strict engineering projects on a large scale (Elseknidy et al., 2024). This implies that Agile can only have an impact on the effectiveness of a project, depending on the characteristics of projects, and not be a universal quality.
[bookmark: _Toc225205436]Impact of Agile on Project Performance
Agile practices bring several organisational and cultural challenges during their implementation. Sandstø and Reme-Ness (2021) note that one of the critical resistant factors is the unwillingness to change among employees since they might not be ready to implement new working practices. This opposition can also be associated with the absence of knowledge or education on the Agile principles.
Roshandel and Roshandel (2019) also claim that the implementation of an Agile model necessitates good leadership support, as well as organisational cultural shift. Agile initiatives cannot likely succeed without these factors. The process of realising such cultural change could be challenging in the traditional engineering organisations with their use of hierarchical structure.
Agile involves ongoing interaction and involvement of every member of the team. This engagement may prove to be tricky in large-scale and complex engineering projects because of complexity and volume. It means that Agile implementation is not a mere technical concern but also a managerial and organisational problem.
[bookmark: _Toc225205437]Research Gap
Even though the topic of Agile project management has received much academic research, several significant gaps exist in the available literature. A large part of the research is concentrated on software development, and thus it does not apply to engineering project management (Kashikar et al., 2016). This brings confusion to the applicability of Agile practices in an engineering setting, which are described by physical restrictions and regulatory conditions.
Secondly, the current research is regularly based on a one-method (either qualitative or quantitative) design, restricting the comprehensive character of the research and the validity of the results (Späth and Westner, 2024). The literature does not distinguish between the two approaches and combines them to offer a more detailed perception of Agile implementation, which is lacking.
Thirdly, Agile practices and project performance are not reliable with each other, especially regarding cost and applicability of the relevant practice on massive project implementation (Raharjo and Purwandari, 2020). Numerous researchers have outlined the positive and fail to critically analyse the constraints, thus creating an imbalanced picture of Agile effectiveness.
This research paper contributes to these gaps in terms of empirical evidence of UK engineering organisations in the hybrid approach, giving a more balanced and scenario-specific assessment of Agile practices.
[bookmark: _Toc225205438]Methodology
[bookmark: _Toc225205439]Research Onion Framework
The approach to the given study involves the use of the Research Onion model, introduced by Saunders et al. (2023) as the primary methodological tool. This model offers a systematic approach to research design in that it describes every process of research.
The research philosophy is positivism, as the goal of the research would be to gain objective and quantifiable data about the relationship between Agile practices and project performance. Positivism would be suitable as the current study is concerned with facts and statistics.
[image: Diagram of the Research Onion showing all six layers of research methodology.]
Figure: Research Onion model (Saunders et al., 2023) 
The research method is deductive in nature because the research will start by having a hypothesis that Agile practices affect project performance in a positive way. Collected data shall be used to test this hypothesis.
The reading plan involves a case study and survey approach, as they are adequate when studying real-life practices and gathering quantitative answers among the professionals.
The methodological option is mixed methods, which incorporates both qualitative and quantitative methods (Takona, 2024). This would enable understanding the Agile practices in a more comprehensive way.
It is cross-sectional because the information will be gathered at one time and not over time.
Lastly, the methods of data collection are document analysis and an online survey.
[bookmark: _Toc225205440]Research Design
The research design that will be employed in this study will involve a closed-ended internet survey and a case study. The case study method will involve 4-5 engineering organisations in the UK, which will be chosen because they employ Agile concept practices. The study will be realistic and manageable as opposed to surveying all the firms.
The data will be gathered through a survey, with a larger number of respondents, enabling statistical analysis of Agile practices and project performance (Chih-Pei and Chang, 2017).
[bookmark: _Toc225205441]Participants and Sample
The participants of this research will be:
· Project managers
· Engineers
· Engineering consultants
The number of samples chosen will be about 50-80 participants out of the 4-5 engineering organisations that will be chosen. These individuals will have first-hand experience in engineering project management, and so the information that would be gathered will be relevant and trustworthy.
[bookmark: _Toc225205442]Sampling Method
Participants will be selected through a purposive sampling technique. The approach is suitable since it targets the individuals who possess some knowledge and experience regarding the Agile practices in the engineering projects (Creswell and Creswell, 2017). This enhances the value and usefulness of the data.
[bookmark: _Toc225205443]Data Collection Tools
There will be two primary data collection instruments in this study:
Case Study
The case study will entail the gathering of secondary data from the sampled organisations, which includes:
· Project reports
· Agile implementation documentation.
· Internal documents
This contributes to the knowledge of Agile being used in actual projects in engineering.
Online Survey
The questionnaire will be sent via online sites like Google Forms. The questionnaire will contain closed-ended questions that will have a Likert scale (Strongly Agree to Strongly Disagree).
The survey will measure:
· Use of Agile practices
· Influence on the performance of projects.
· Implementation issues.
[bookmark: _Toc225205444]Data Analysis Techniques
The results obtained will be analysed qualitatively and quantitatively.
· Case study qualitative data shall be analysed using comparative analysis, whereby patterns in organisations shall be identified (Bell et al., 2022).
· The statistical approach, i.e., percentages, charts, etc., will be used to analyse quantitative data of the survey and find trends and relationships.
[bookmark: _Toc225205445]Ethical Considerations
Ethics will be observed during the study. Before the study, the participants will be informed of their rights and the purpose of the study (Lo et al., 2020). The involvement will be voluntary, and the participants will have the privilege of dropping out.
There will be confidentiality, where there will be no leaking of personal information (Takona, 2024). The data will be kept safely, and anonymity will also be maintained in the final report.
[bookmark: _Toc225205446]Expected Results
The results of the proposed study are likely to prove that the Agile practices influence the project performance positively in the UK engineering project management. The agile techniques will probably increase flexibility by enabling project teams to better adapt to change during the project lifecycle (Chih-Pei and Chang, 2017). This flexibility would assist organisations in dealing with unforeseen obstacles and the evolving needs of clients.
These obstacles related to Agile implementation are also likely to be determined in the study. Employee resistance and the absence of training can restrain the performance of Agile practices (Creswell and Creswell, 2017). The results can suggest that Agile is not the most appropriate method to apply to all engineering projects, especially one that entails mass construction or high regulation.
[bookmark: _Toc225205447]Evaluation
[bookmark: _Toc225205448]Strengths of the Study
A mixed-methods study (qualitative and quantitative future data) is one of the primary strengths of this study. This method is quite insightful as it gives a thorough explanation of Agile practices and their effectiveness on the project performance (Bell et al., 2022). The practicality of the research is also enhanced by the fact that real-life case studies are included, and therefore, the findings can be applied in the industry by professionals.
[bookmark: _Toc225205449]Limitations of the Study
The study has weaknesses, although it has strengths. The sample size can be small, which could have implications for the generalisability of the findings. The depth of data collection and analysis may also be limited because of time factors (Lo et al., 2020). There can be bias in answers given in surveys since the participants are subject to giving subjective or socially desirable responses.
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Chart: Gantt Chart (Self-made)
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[bookmark: _Toc225205452]Appendix A: Questionnaire
Section A: Use of Agile Practices
Agile practices are widely used in my organisation.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
My organisation uses Agile methods such as Scrum or Kanban.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Agile practices improve communication within project teams.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Section B: Impact on Project Performance
Agile practices help complete projects on time.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Agile practices improve the quality of project outcomes.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Agile practices help reduce overall project costs.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Agile practices increase team collaboration and productivity.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Section C: Challenges of Agile Implementation
Lack of training affects the successful implementation of Agile practices.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Resistance to change is a major barrier to Agile adoption.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
Agile practices are difficult to apply in engineering projects.
· Strongly Agree
· Agree
· Neutral
· Disagree
· Strongly Disagree
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