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[bookmark: _Toc227565055]1. Introduction


[bookmark: _Toc227565056]1.1 Research Rationale
One of the major aspects of engineering project management is risk management. Risk identification and poor mitigation strategies are some of the reasons that many projects fail. Engineering projects are multifaceted and entail technical, financial and operational hazards. Unless these risks are managed appropriately, they may lead to delays and failures. The opening of the Heathrow Terminal 5 project had serious issues in its operations. This is why it is an effective case to learn risk management practices. This study is significant as it helps to comprehend how risks may be detected and managed. It is also helpful in making future engineering projects.
[bookmark: _Toc227565057]1.2 Research Background
There are usually numerous uncertainties in engineering projects. Such uncertainties pose risks that can have an impact on the success of a project. Risk identification and mitigation are important processes in project management. The Heathrow Terminal 5 was an infrastructure project in the UK, which was opened in 2008. Despite the successful construction process, the project had significant operational issues when it was being launched. Problems like failure of the baggage system and lack of coordination created inconveniences (Kim, 2023). These problems highlight the importance of effective risk management. The case study is helpful in understanding the ways in which risks can be addressed. It aids in realising the strengths and weaknesses of project planning.
[bookmark: _Toc227565058]1.3 Aims and Objectives of the research
This study is going to focus on exploring the issue of risk identification and mitigation measures in engineering projects. The aims are to determine major risks, examine mitigation measures and risk management practices in Heathrow Terminal 5. The research also seeks to propose a future project risk management to enhance the process. The research objectives are written below:
· To find out some of the risks involved in engineering projects.
· To find out the process of identifying risks in large projects.
· To find out the mitigation strategies of engineering project management?
· To determine the degree of effectiveness of risk management practices in Heathrow Terminal 5.
[bookmark: _Toc227565059]1.4 Research Questions
Some questions have been raised about conducting the research effectively. The research questions are provided below:
· What are some of the risks involved in engineering projects?
· What is the process of identifying risks in large projects?
· What are the mitigation strategies of engineering project management?
· What was the effectiveness of risk management practices in Heathrow Terminal 5?
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[bookmark: _Toc227565061]2.1 Introduction
This chapter examines the literature on risk management of engineering projects. It is concerned with the classification of risks, risk identification techniques and risk reduction policies. The review assists in comprehending the significance of risk management and in the creation of the conceptual framework of this study.
[bookmark: _Toc227565062]2.2 Types of risks in an engineering project
According to Ahmad Shukri and Isa (2021), there are various kinds of risks in engineering projects. Technical risk is one of these common types. This arises when design, technology and construction procedures have issues. Complex systems enhance the risk of technical breakdown as they are difficult to follow.  Another significant type is the financial risk. Badhon et al., (2026) have expressed that the financial risks encompass cost overruns, budget concerns and financing difficulties. Financial stability can also be influenced by changes in market conditions. Operational risk is experienced at the implementation stage. This involves system breakdowns, lack of coordination and process problems. The risk to the environment is also significant. Weather conditions or environmental regulations may be a natural challenge in engineering projects. These risks may lead to delays and cost escalation. Projects may also be impacted by social and political risks. Alterations in government policies or popular resistance may pose problems. Bai et al., (2023) have stated that risks to health and safety are paramount in engineering projects. Lack of safety management may cause accidents and injuries. This influences the workers and the performance of the project. Risk can also be internal or external. Cheng and Tian, (2026) have stated that the internal risks occur within the project, and they may be incompetence or incompetence of the management. External risks are those which are caused by external factors: economic change. It is crucial to be able to comprehend various risks in order to manage projects successfully. It assists project managers in anticipating potential issues. Correct risk classification enhances decision-making and planning. It also assists in coming up with appropriate mitigation measures.
[bookmark: _Toc227565063]2.3 Methods of Risk Identification
According to Dong et al., (2025), risk identification is the first step in risk management. It entails the identification of possible risks that can impact a project. Risk identification can be done in various ways. Brainstorming is one of the common ways. The project team deliberates potential risks using their experience. Xuan et al., (2023) have stated that checklists are another technique. These are based on past projects and known risks. Checklists assist in making sure that the usual risks do not go unnoticed. SWOT analysis is very popular, too. It assists in determining the strengths, weaknesses, opportunities, and threats. Risk registers are important tools in project management. Vahedi Nikbakht et al., (2024) have added that the document risks that are identified and given information like probability and effect may have an impact on the project. This will assist in monitoring risks within the project. Risk identification is also done through expert judgement. Novice professionals offer information with reference to their experience. However, this method may be affected by personal bias. According to Qazi and Dikmen (2021), contemporary technology, like data analysis and software, is also employed. These are the tools that aid in the identification of risks with more accuracy. They make use of forecast models and historical data. Communication and teamwork are necessary for effective risk identification. The process should involve all the stakeholders. Early identification of risks helps to reduce their impact. It also enhances planning and control of projects.
[bookmark: _Toc227565064]2.4 Risk Management in the Engineering Projects
Duan et al., (2026) have added that risk mitigation is the steps that are undertaken to minimise the effects of risk. Risk avoidance is one of the strategies. This involves amending the project plan in order to eliminate the risk. The effectiveness of the project can be enhanced with an alternate design or method. According to Khairullah et al., (2022), another strategy is risk reduction. This entails taking measures to minimise the occurrence or effects of a risk. To illustrate, the quality control can be better or employ superior technology. Othman et al., (2026) have stated that risk transfer is also used in engineering projects. This includes shifting the risk to a third party. This policy is undertaken to minimise the total amount of risks of a project on a single party. It would diversify risks of the project and reduce the amount of risks borne by the parties. Risk acceptance is applied in cases where the risk cannot be avoided or mitigated. The project team in this case is ready to handle the effects in case the risk materialises. Contingency planning is important in this strategy. Tamosaitiene et al., (2021) have also added that, monitoring and control are essential parts of risk mitigation. Risks are to be reviewed frequently. This helps to identify new risks and update mitigation plans. Early identification would help in solving the problems effectively, and thus, more effective results of the project planning can be obtained. Another use of communication is in risk management. All stakeholders should be informed about risks and mitigation strategies. This enhances coordination and decision-making. Proper mitigation measures can be used to minimise project failure. They enhance the performance of the project and guarantee higher results.
[bookmark: _Toc227565065]2.5 Conceptual Framework
The theoretical framework of this paper is on the correlation between risk factors and the outcomes of the project.

[bookmark: _Toc227565079]Figure 1: Conceptual Framework
Source: (Li, and Mo, 2024)
The independent variables are the risk types, risk identification techniques and risk mitigation measures (Gao et al., 2024). The dependent variable is project success, which is affected by these factors. Timely completion, cost control and operational performance are some of the factors used to measure project success. In this analysis, Heathrow Terminal 5 will be taken as a case to explore these relationships. Planning, communication and monitoring are other project management practices that are considered by the framework (Li, and Mo, 2024). These form control variables that affect the effectiveness of risk management. The framework allows to comprehend how effective risk identification and mitigation can enhance the project performance (Qazi, and Dikmen, 2021). It further aids in the discussion of failures and lessons learned in the case study.
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[bookmark: _Toc227565067]3.1 Introduction
This section discusses the methods of research applied in this study. It outlines the philosophy, approach and method of the research. It further describes the sources of data and data collection instruments. The research process is clear and structured by the methodology. The paper deals with risk identification and mitigation measures (Kohler et al., 2022). It is analysed using the Heathrow Terminal 5 case study. The selected techniques assist in collecting and analysing pertinent data. This aids the research goals and gives credible findings.
[bookmark: _Toc227565068]3.2 Research Philosophy
This study is based on positivist philosophy. It dwells on objective facts and real-world information. Risk management is a measurable outcome and observable events. Thus, the positivist approach is appropriate (Le and Schmid, 2022). The researcher relies on existing reports and research data. It does not entail personal views but dwells on facts. This strategy is used in determining patterns and relationships. It also facilitates an organised and scientific research. This enhances the reliability and validity of the findings.
[bookmark: _Toc227565069]3.3 Research Approach
The study uses a deductive approach. It begins with theories available on risk management. These theories are applied to the case of Heathrow Terminal 5. The methodology aids in testing the validity of theories in practice. It offers a definite analysis framework. Logical conclusions are based on deductive reasoning. It also assists in responding to the research questions. The method is appropriate in the case study analysis of project management studies.
[bookmark: _Toc227565070]3.4 Research Method
The technique of this study is qualitative research. It is concerned with risk management practices in detail. The case study method is used to analyse Heathrow Terminal 5. Qualitative research enables the examination of complex issues in a deep manner. It assists in investigating the causes of issues in projects. This is an appropriate method to analyse the identification and mitigation of risk. It gives information that is rather detailed as opposed to being numerical. It assists in knowing the context of the project, too.
[bookmark: _Toc227565071]3.5 Data Source
The research uses secondary data sources. They are academic journals, books and project reports. Credible Internet sources are employed as well. Secondary data is used to give the current information on risk management (Wood, 2024). It provides easy access to information regarding Heathrow Terminal 5. This approach saves time and ensures a wide range of data. Good sources enhance good research. It also helps in proper analysis and discoveries.
[bookmark: _Toc227565072]3.6 Data Collection Tool
Document analysis is used as the main data collection tool. This entails the examination of reports and case studies. Appropriate data are gathered and examined. It is an appropriate approach to secondary research. It offers a lot of information on risk management practices. The analysis of documents is easy and inexpensive. It guarantees the sound collection of data. It is also useful in gaining insight into real-life project issues.
[bookmark: _Toc227565073]3.7 Importance of the Research
The study is relevant in enhancing project management. It assists in learning about risk identification and mitigation. The results have the potential to aid in improved decision-making in engineering projects. The paper gives experiences in Heathrow Terminal 5. It adds to the academic knowledge about risk management. It also assists professionals in enhancing the performance of a project. The study points to the significance of proper risk management. It helps in the success of the project in the future.
[bookmark: _Toc227565074]3.8 Ethical Consideration
This study adheres to ethical standards. The information is gathered through publicly available and credible sources. References are properly made to prevent any plagiarism. The study does not involve any personal information (Hayward et al., 2021). The study is honest and accurate. There is no manipulation of information. Research quality is significant to ethical standards. Following these guidelines improves credibility. It also assures responsible research practice.
[bookmark: _Toc227565075]3.9 Gantt Chart
The study has a systematic schedule. The initial step is proposal development. The second is a literature review. Data collection is the third stage. The fourth phase is the analysis of data. The last phase is report writing. All stages are scheduled to take a certain time. Progress is tracked by the use of a Gantt chart. It helps to manage time effectively (Palombarini and Martinez, 2022). This guarantees the completion of the research on time.

[bookmark: _Toc227565080]Figure 2: Gantt Chart
Source: (Palombarini and Martinez, 2022)
The study will take a 12-week program. The proposal development will be in weeks 1-2. Weeks 3-5 will be devoted to literature review. The secondary data will be collected in Week 67. Risk management practices will be analysed in Week 8-9. The 10-11 weeks will be dedicated to writing the report. The revision and submission will be done in Week 12. The Gantt chart will aid in proper planning and also make sure that the research will be accomplished within the time frame set.
[bookmark: _Toc227565076]3.10 Methodology Summary
It is a positivist philosophy, deductive methodology. It uses a qualitative case study approach. Analysis is done using secondary data. Document analysis is the main tool. The research is conducted using ethical guidelines. The approach ensures reliable results. It helps in supporting the research objectives. This is because the organised approach enhances the quality of the study. It helps to analyse risk management effectively.







[bookmark: _Toc227565077]4. Results (Probable)


The anticipated outcomes of this research are that risk management is a very important aspect of engineering projects. The results will most likely demonstrate that the inability to detect risks in time results in significant issues in the project (Gao, 2022). The analysis could indicate that the problem of operational risks was not completely tackled in Heathrow Terminal 5. Such problems as coordination and integration of systems may have been underestimated. This contributed to setbacks in the launch process (Wasilkiewicz, Edwin et al., 2024). It will also be revealed in the research that the communication gap among the stakeholders is a contributor to the problem. Ineffective coordination can enhance the effects of risks. The research might indicate that risk identification procedures were not used to the full extent (Feng and Kang, 2023). The mitigation strategies could have been more geared towards construction risks rather than operational risks. This brought an imbalance in risk management. The findings might also indicate that more thorough planning and testing would have minimised issues (Wang et al., 2026). The results will probably indicate the importance of continuous monitoring in risk management. Risks are to be discussed throughout the project life. In general, the findings can draw a conclusion that risk identification and mitigation are effective and enhance the success of projects. Risks can be minimised by strong communication, appropriate planning, and the use of modern tools (Yu and Liu, 2025). The research will be beneficial in giving recommendations on future engineering projects.
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