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[bookmark: _Toc227564795]1. Introduction


[bookmark: _Toc227564796]1.1 Research Rationale
One of the major aspects of engineering project management is cost estimation. Numerous major engineering projects are over-budgeted. This puts a strain on the budget and minimises the project's worth. A famous example of cost overrun is the Channel Tunnel. It cost a lot more than initially estimated. This indicates that cost estimation techniques are not necessarily accurate. This study is significant as it will investigate the cause of inaccurate cost estimation. It will also assist the project managers in knowing how to enhance the practice of estimation in future engineering projects.
[bookmark: _Toc227564797]1.2 Research Background
Engineering projects are usually characterised by complexities and uncertainties. Early estimation of cost is carried out at an early stage of a project. Nevertheless, the accuracy of these estimates can be influenced by a lot of factors. These involve design changes, risks, inflation and poor planning (Behboud et al., 2023) . The Channel Tunnel project, which was completed in the year 1994, links the UK and France. It is among the biggest construction and infrastructure projects in Europe. The project had enormous overruns even after the planning. This case can be used as a good example to examine the issues of cost estimation. It aids in knowing how errors in estimations can affect project success.
[bookmark: _Toc227564798]1.3 Research Aims and Objectives
The aim of this research is to investigate cost estimation accuracy in engineering project management. These goals are to determine cost overruns causes, conduct an analysis, and learn from the Channel Tunnel project lessons. The research also seeks to recommend how the cost estimation in future projects could be enhanced. The research objectives are provided below:
· To find out the factors that affect the cost in engineering projects?
· To find out the reasons behind large infrastructure projects having cost overruns?
· To find out the impacts of estimation errors on the project of the Channel Tunnel?
· To find out the way of cost estimation enhancement in engineering project management?
[bookmark: _Toc227564799]1.4 Research Questions
Some research questions are developed to conduct the research smoothly. The questions are given below:
· What are the factors for estimating the cost in engineering projects?
· Why do large infrastructure projects have cost overruns?
· What were the impacts of estimation errors on the project of the Channel Tunnel?
· How can cost estimation be enhanced in engineering project management?
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[bookmark: _Toc227564801]2.1 Introduction
This chapter is a review of the literature on cost estimation in engineering projects. It dwells on the influences on the accuracy of the estimations, the reasons for the cost overruns, and techniques in project cost management. The review is useful in developing a good knowledge of the research topic, and it assists in developing the conceptual framework.
[bookmark: _Toc227564802]2.2 Factors that Influence the Accuracy of Cost Estimation
In engineering projects, cost estimation accuracy is dependent on numerous factors. According to Ibrahim and Elshwadfy (2021), the level of project complexity is one of the factors. Big projects have a lot of activities, and estimation becomes challenging. The availability of accurate data is another consideration. Estimates can be inaccurate when past project data is inadequate or inaccurate. In this case, there is more technical complexity than estimated in the 50-kilometre-long tunnel. Singla and Sridharan, (2022) have stated that uncertainty is also a significant factor. At the early stage of a project, not all details are known. This results in assumptions, thereby decreasing the accuracy of estimations. Cost estimates can also be influenced by inflation and fluctuations in the prices of materials. Long project factors are usually hard to forecast. Sayed et al., (2023) have stated that estimation accuracy is also affected by human factors. Project managers can be overly optimistic in the estimation-making process. This is referred to as optimism bias. In others, estimates are purposely lowered to get approval on the project. This is referred to as strategic misrepresentation. Estimation accuracy can be enhanced by the use of technology. Better estimates can be generated with the help of such tools as cost modelling software and data analytics. Nevertheless, these tools require the quality of input data. According to Al-Gahtani et al., (2024), cost estimation can also be influenced by external forces like political decisions and economic conditions. The project costs can be elevated by alterations in the government policy or regulations. Generally, cost estimation is a complicated process. It needs precise data, appropriate tools, and plausible assumptions. Without proper management of these factors, it is probable to have estimation errors.
[bookmark: _Toc227564803]2.3 Causes of Cost Overruns in Engineering Projects
Engineering projects are fraught with cost overruns. Durdyev, (2021) has stated that poor initial estimation is one of the major causes. In the case of unrealistic estimates, the actual cost is an increase of the expectations. This usually occurs because the planners do not have the information. Another significant cause is the scope changes. AlKhatib, and Altarazi, (2019) has described that there may be new requirements added during the project. This makes it more expensive and impacts the budget. Continuous changes may be caused by poor scope management. Cost overruns are also caused by risk and uncertainty. The costs can be increased by technical issues, delays or challenges of the environment, which are not expected. Unless risks are identified at an early stage, they may be hard to control in the future. Gomez-Cabrera et al., (2024) have advised that cost overruns can also be a result of poor planning and control of a project. Delays can be experienced if schedules are not managed properly. Delays add to labour and materials expenses. Poor monitoring systems are also not able to identify problems early. Amini et al., (2023) have stated that misunderstandings may arise as a result of communication problems between the stakeholders. This may cause mistakes and rework that add both costs. Coordination among various teams is highly valued in large projects. Costs can also be increased by external factors like inflation and market changes. Project managers are not always able to control these factors. In short, cost overruns can be attributed to internal and external factors. Effective planning, risk management, and communication can help to reduce these issues.
[bookmark: _Toc227564804]2.4 Methods of Cost Estimation in Project Management
Zhang, (2025) has stated that cost estimation in engineering projects can be done in various ways. Analogous estimation is one of the methods. This is a technique that takes data from other past projects. It is quick but may not always be accurate. The other technique is parametric estimation. This approximates the costs using mathematical models and project variables. It is more precise than similar estimation but demands good data. According to Shen et al., (2025), the bottom-up estimation is a precise approach. It entails the calculation of the cost of every activity and its summation. This technique is time-consuming but more accurate. Another method which comes in handy is three-point estimation. It takes into account three values, which are optimistic, most likely and pessimistic costs. This assists in dealing with uncertainty in estimation. There is also the use of expert judgement. Mohammadi et al., (2023) have stated that estimates are made by experienced professionals. Nonetheless, such an approach can be influenced by personal prejudice. Cost estimation is now carried out using modern tools like software and data analytics. The tools are used to enhance accuracy and minimise human error. Disch, (2024) has noted that both of the approaches come with their own advantages and disadvantages. The methodology to be used varies according to the type of project, the data available, and the time. Estimation accuracy can be enhanced by a mixture of techniques.
[bookmark: _Toc227564805]2.5 Conceptual Framework
The theoretical guideline of this research is the correlation between the most important variables that have a direct influence on the quality of the cost estimation.

[bookmark: _Toc227564819]Figure 1: Conceptual Framework
Source: (Mohammadi et al., 2023)
The independent variables are the complexity of the project, availability of data, the estimations and external factors like inflation and policy changes. These variables have an impact on the dependent variable, accuracy in cost estimation. Sohrabi, and Noorzai, (2024), the quality of cost estimation has a direct impact on project outcomes in terms of cost overruns and cost performance. High project costs and project delays are a result of poor estimation. A case study is the Channel Tunnel project, where these relationships are investigated. The role of project management practices like planning, risk management, and monitoring is also taken into account in the framework. Such practices are control variables and can enhance the accuracy of estimation. The framework assists in directing the research and analysing the interactions of various factors in determining the performance of the project cost.
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[bookmark: _Toc227564807]3.1 Introduction
In this section, the research methods in this study are described. It outlines the philosophy, method, and methods of the research. It also describes the data sources and data collection instruments. The section makes the process of research systematic. The research questions are answered with the methodology. It is concerned with the study of the accuracy of cost estimation on an engineering project. The Channel Tunnel case study is used to provide real-world insights. The methods selected assist with gathering and studying pertinent data.
[bookmark: _Toc227564808]3.2 Research Philosophy
Positivist research philosophy is followed in this research. This philosophy is concerned with objective evaluation and quantifiable facts. It is appropriate in this research since the estimation of costs deals with quantitative data and actual facts. The study relies on the available information through reports and studies (Muaddi et al., 2024). It does not include personal views and is dedicated to facts. The positivist approach helps to identify patterns and relationships in data. It advocates a systematic and scientific approach to research. This enhances the reliability and validity of the study results.
[bookmark: _Toc227564809]3.3 Research Approach
The research adopts a deductive model. This method begins with the available theories and verifies them with the actual data. It is appropriate since numerous theories exist concerning cost estimation and project management (Christofi et al., 2024). The paper uses these theories in the case of the Channel Tunnel. The deductive method aids in investigating the validity of the theories in actual contexts. It gives a definite analysis framework. This method also facilitates rational thinking and enables the research questions to be answered.
[bookmark: _Toc227564810]3.4 Research Method
This study uses a qualitative research method. It deals with establishing why cost estimation can be problematic. The Channel Tunnel project is analysed using the case study method. Qualitative research assists in delving into complicated issues. It enables the researcher to investigate various issues that influence cost estimation. This approach is appropriate since it offers more in-depth findings as opposed to numerical analysis. It aids in comprehending the environment of the project and the challenges.
[bookmark: _Toc227564811]3.5 Data Source
The study is based on secondary data. These will be academic journals, books, project reports, and credible internet resources. The reason why secondary data is handy is that it gives knowledge on the subject matter that already exists. It saves time and enables access to a large amount of information (Singal et al., 2022). The Channel Tunnel project is well researched; thus, adequate data exists. The secondary data will make the research rely on authoritative sources. It also aids the thorough examination of the cost estimation practices.
[bookmark: _Toc227564812]3.6 Data Collecting Instrument
The document analysis is the primary method of data collection in the study. This will entail reading of available reports, articles and case studies. The pertinent information is gathered and examined to respond to the research questions. Document analysis is suitable for secondary research. It enables the researcher to obtain in-depth knowledge of the Channel Tunnel project. This technique is easy and inexpensive. It also makes the research data used to be reliable and valid.
[bookmark: _Toc227564813]3.7 Importance of the Research
This study has academic and practical implications. It assists in enhancing the knowledge of cost estimation in engineering projects. The findings will assist project managers in minimising cost overruns. It also gives lessons from the Channel Tunnel project. The research adds to the literature sources on project management (Ravn, 2023). It emphasises proper estimation. The study can inform the engineering projects of the future. It also assists the students and professionals in learning improved project management practices.
[bookmark: _Toc227564814]3.8 Ethical Consideration
This study adheres to ethical standards. All information is gathered from trustworthy and open sources. Avoids plagiarism by giving proper references. No personal data is used in the study because it does not involve human participants (Wohlin and Runeson, 2021). The study is both honest and transparent. There is no misrepresentation of information. Ethics are significant to cover the quality of research. Following these guidelines increases the credibility of the study. It also makes the research be done in a responsible manner.
[bookmark: _Toc227564815]3.9 Gantt Chart
The study will take a definite schedule. The initial phase is the selection of the topic and writing a proposal. The second one is a literature review. Data collection is the third stage. Data analysis is the fourth stage. Report writing and submission are the last stage. The different stages are scheduled to take a particular period of time. This helps to manage time effectively. A Gantt chart will be used to track progress. It makes sure that the research is done in time.

[bookmark: _Toc227564820]Figure 2: Gantt Chart
Source: (Wohlin and Runeson, 2021)
The study will be done in 12 weeks. Week 1-2 will be devoted to the choice of topics and writing the proposal. The literature review will be carried out in weeks 3-5. Week 6-7 will be dedicated to data gathering in the secondary sources. Data analysis will be done in Week 8-9. Week 1011 will be report writing. The final editing and submission will be done in Week 12. The Gantt chart will assist in time management and make sure that all the stages are performed on time.
[bookmark: _Toc227564816]3.10 Methodology Summary
This methodology uses a positivist philosophy and deductive approach. It implements a qualitative case study approach. Analysis is done using secondary data. Document analysis is the main data collection tool. The approach ensures reliable and valid results. The research is conducted in accordance with ethical guidelines. The approach is appropriate for estimating the cost accuracy. It assists in responding to the research questions in a clear manner. The systematic procedure enhances the quality of the research.








[bookmark: _Toc227564817]4. Results (Probable)


The research findings that are likely to be achieved in this research indicate that cost estimation in engineering projects is not usually accurate. It can be concluded that the results will demonstrate that there are several factors that lead to this problem. These are the complexity of the project, inaccurate data and uncertainty during planning (Eliasson, 2025). The research can show that the significance of the optimism bias in the context of estimation errors is significant. Planners of the project can also be underestimating costs in order to be approved. This results in unrealistic budgets. The study will also demonstrate that scope modification in the project causes high expenses (Precious, 2025). With the Channel Tunnel, the findings can be used to point out that financial risks and ineffective forecasting were some of the factors that led to cost overruns. There was high uncertainty and complex engineering in the project. These aspects rendered proper estimation challenging. It is also possible that the study will discover that the conventional estimation techniques are not necessarily efficient when used in large projects. The accuracy can be enhanced with a mix of techniques and new technology. Risk management is also likely to have its significance in estimating costs (Ghartey et al., 2026). In general, the findings will probably imply that improved planning, correct data, and realistic assumptions are required. Better estimation practices have the ability to curb cost overruns. The results will give valuable suggestions to the project managers.
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