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[bookmark: _Toc111636410]1 Introduction 
The current essay explores the project management specifics of the Elizabeth line – a large scale project finished in 2022 (Duffy, 2022). The critical analysis aims at identifying the main features of the project, such as budget, schedule, scope, quality, stakeholder and risk management, as well as the reasons for its eventual delay and cost overrun associated with the completion of the Elizabeth line. 
The exploration of the Elizabeth line project is intriguing given its large scope and overall importance for the transportation system of the London metropolitan area. The line has a length of 100 km by connecting Reading and Heathrow with the eastern parts of London (TFL, 2022). There are 41 stations in total (10 are new) by having a capacity to serve 200 million passengers per annum (TFL, 2022). It is important to note that 75% of the line is located above the ground, whereas the remaining 25% required additional investments in new tunneling and infrastructure systems (CrossRail, 2022a).  Thanks to its completion, the Elizabeth line expands the existing transportation capacity of London by 10% and the project also contributed to various additional infrastructure improvements, including new stations, roads, signaling systems, energy-efficient technologies and others (CrossRail, 2022a). The actual construction works lasted from 2009 to 2022 by requiring an investment worth £18.8 billion; thereby, being one of the largest infrastructure projects in Europe (Edwards, 2022). 
[bookmark: _Toc111636411]2 Main body 
[bookmark: _Toc111636412]2.1 Project methodology 
Methodology in the field of project management considers the implementation of a structured framework for the design, execution and completion of a project in a systematic and efficient manner (Pinto, 2016; Harned, 2017). Thus, the use of a proper methodology is expected to is likely to boost the prospects for a successful completion of a project through the adoption of principles, activities, approaches, guidelines and other tools for monitoring and control (Harned, 2017). In this light, project methodology is a key for more effective decision-making and problem-solving processes. 
There are different project methodologies in practice. Agile is a flexible methodology stimulating the collaboration among stakeholders and completing activities with different complexity and timing in a simultaneous fashion (Pinto, 2016). Agile; however, requires extensive consultations by stakeholders; thereby, experiencing increased time and costs requirements (Pinto, 2016). In contrast, the Waterfall methodology is applicable in complex and large-scale projects composed of sequential activities (Pinto, 2016). The methodology is quite appropriate for projects with tangible outcomes, as well as clearly determined roles and time requirements; however, Waterfall may perform poorly in dynamic situations when more flexibility is necessary (Pino, 2016). 
Projects in controlled environments, which is also known as PRINCE2, refers to the most likely project methodology in the case of the Elizabeth line. This is the case, as PRINCE2 reflects the project standards applied in the UK and adopted as an official methodology by public institutions (Team Work, 2022). PRINCE2 is considered as appropriate when managing complex projects, such as the case with the Elizabeth line, as various dimensions are created and managed in a separate fashion (Team Work, 2022). PRINCE2 allows for a separate performance of project’s tasks; thereby, delivering a higher degree of flexibility in generally complex and large-scale projects; thereby, neutralising the shortcomings for the Waterfall methodology (Team Work, 2022). 
[bookmark: _Toc111636413]2.2 Project specifications 
[bookmark: _Toc111636414]2.2.1 Time
The project officially began in 2009; however, there were several additional steps to be completed prior to the actual implementation stage, such as drafting the bill, gaining the approval by the respective decision makers (including royal assent), performing initial engineering works, as well as ensuring sufficient funding (Wright et al., 2017). Once started in May 2009, Elizabeth line was initially planned to be completed by December 2018 (Edwards, 2022). 
The following Gantt chart provides details regarding all major activities of the project, their duration and sequence over a multi-year period (Wright et al., 2017). 

Figure 1 – Project schedule 
[image: ]
Source: Wright et al. (2017)
The implementation of a detailed project schedule generally contributes to improved monitoring and control over operations (Pinto, 2016).
[bookmark: _Toc111636415]2.2.2 Cost 
The cost of the project was projected to be £14.8 billion with two major sponsors – Department for Transport and Transport for London (Wright et al., 2017). The eventual cost reached £18.8 billion and the following chart shows the share of the major funding sources related to the project. 

Figure 2 – Main funding sources
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Source: CrossRail (2022b)
[bookmark: _Toc111636416]2.2.3 Scope
The scope of the Elizabeth line project is also quite extensive. The following figure shows the route of the line, all stations and additional infrastructure elements related to the project (Wright et al., 2017). The inclusion of 41 stations (10 new), more than 100 km of new routes and additional capacity to serve 200 passengers per annum demonstrate the large scope of the project (TFL, 2022).  

Figure 3 – Scope of the project
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Source: Wright et al. (2017)
[bookmark: _Toc111636417]2.2.4 Work-breakdown structure 
A coherent work-breakdown structure was proposed prior to the start of the project. The work-breakdown structure serves as a roadmap to be followed during the project implementation stage (Wright et al., 2017). In the case of Elizabeth line, the work-breakdown structure was applied across entire programme; thereby, serving as a key information document guiding all delivery teams (Wright et al., 2017). Therefore, full compliance was expected with the work-breakdown structure, as shown below. 






Figure 4 – Work-, cost- and organisation-breakdown structure 
[image: Figure]
Source: Wright et al. (2017)
The project was split into three geographic areas: western, central and eastern sections (Wright et al., 2017). As shown, cost- and organisation-breakdown structure were added to the work-breakdown structure in order to support the effective delivery of the latter and achieve an alignment across all major elements of the project (Wright et al., 2017). 
[bookmark: _Toc111636418]2.3 Stakeholder management 
Stakeholders may be individuals and groups who are somewhat related to the project (PMI, 2017). Some stakeholders are directly impacted by the Elizabeth line project, whereas others may influence its completion (PMI, 2017). It is important to note that stakeholders are generally divided as internal and external. The former directly participate in the completion of the project, while the latter are not directly engaged with its completion (PMI, 2017). In the case of the Elizabeth line, the internal stakeholders include workforce members working on the project (architects, managers, construction employees and others), national and local politicians, HM Treasury (public funding), Transport for London and private investors (private funding) (Bailey, 2017). The external ones are passengers, impacted communities, regulators, media, non-government organisations (NGOs) and private businesses (Bailey, 2017). 
The stakeholder management process also considers the specific degree of interest and influence of each stakeholder groups (Johnson et al., 2017). The accurate identification of these two characteristics is necessary in order to boost the ability to effective use scarce resources, as well as adopt effective communication strategies which could prevent conflicts and deliver maximum stakeholder satisfaction (PMI, 2017). In general, stakeholders with maximum influence and interest deserve maximum attention and close management (Rosala, 2021). Highly interested but non-influential stakeholders should receive enough information, whereas a strategy of keeping satisfied is appropriate in the case with influential but disinterested stakeholders (Rosala, 2021). Minimum efforts should be directed to stakeholders with low profiles in both key categories (Rosala, 2021). 
Given these key remarks, the stakeholder mapping in the case of the Elizabeth line project appears to be as follows.






Figure 5 – Stakeholder mapping of Elizabeth line project 
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Source: Rosala (2021)
Project managers should continuously analyse the positioning of stakeholder groups and adjust communication strategies accordingly in order to yield maximum support for the project (Pinto, 2016). 
[bookmark: _Toc111636419]2.4 Risk management 
The risk management process has a key role in completing a project within the specified cost, time and quality constraints (Pinto, 2016). This is particularly important for large infrastructure projects, such as the case with the Elizabeth line, which are generally more susceptible to risks. The risk management process typically requires a classification of existing risks according to their likelihood and impact as a part of a risk management matrix (Pinto, 2016). 
The Elizabeth line project is related to numerous types of risks, as explored in more details below. 
Figure 6 – Risk management matrix
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The analysis shows that cost overruns and delays are the most common risks with medium to high impact on the Elizabeth line project. Accidents and poor quality of work may have a large adverse impact on the project but their probability remains medium. The following table provides an overview of the possible risk management strategies to cope with the identified risks. 


Table 1 – Risk management strategies
	Risk
	Assessment
	Strategies

	Delays  
	HIGH 
	1. Devise an accurate and detailed project schedule. 
2. Intentionally create time buffers to cope with unexpected delays.   

	Cost overruns  
	MODERATE
	1. Perform strict compliance with the existing budget constraints. 
2. Engage in regular assessment of contemporary costs. 
3. Consider reduction of non-core expenses, if necessary.  

	Accidents 
	MODERATE 
	1.  Adopt the most comprehensive health and safety standards of work.
2. Conduct regular inspections of the work process and procedures. 
3. Perform workforce training regarding the safety protocol at work. 

	Poor quality  
	MODERATE 
	1.  Use of the best materials, skilled labour and quality procedures. 
2. Regular quality control inspections. 

	Conflicts with stakeholders  
	MODERATE 
	1. Apply the communication strategies from the stakeholder matrix. 
2. Consult specialists in the field of communication and PR. 
3. Consult with stakeholders on regular basis.  


It is also important to monitor and assess the implementation of the project in order to adjust the risk management process accordingly. 
[bookmark: _Toc111636420]2.5 Project performance evaluation 
This section of the essay critically analyses the completion of the Elizabeth line project. Several key criteria are discussed in order to include more dimensions and reach objective findings. 
In terms of cost, which is a key performance criterion, the Elizabeth line project underperformed. Initially, the project had a planned budget of £14.8 billion (Edwards, 2022). In reality, the completed project cost £18.8 billion or the equivalent of 27% price increase (Edwards, 2022). Thus, the poor cost control process led to additional expenses for tax payers and investors equal to £4 billion. This is per se a quite significant amount and describes the risks of even insignificant cost overruns when large-scale projects are taken into consideration. The reasons for the extra costs refer to technical issues, unexpected costs for compensating businesses and affected parties, the pandemic circumstances and others (Edwards, 2022).
The next key project performance criterion refers to time. Initially, the Elizabeth line project started in May 2009 with plans to be completed by December 2018 (BBC, 2022; Edwards, 2022). Nevertheless, the official opening of the line occurred in May 2022 (Edwards, 2022). This is a delay of 41 months. Given the planned and actual time (115 vs 154 months), the actual delay reached almost 34%; thereby, being slightly worse in percentage terms when compared to the cost overruns. Numerous project-related and external unforeseen factors contributed to the delays. Among the external risks, the funding cuts by the coalition government in 2010 caused the first major delay followed by the outbreak of the pandemic additionally delayed the already late project (Tunnicliffe, 2022). Internally, poor working conditions at Bond station, a series of fatalities and technical issues with the drilling process slowed down the speed of the work process (Tunnicliffe, 2022). In addition, poor stakeholder communication contributed to misunderstanding of the situation and slow reaction in coping with emerging issues. 
In terms of quality, the project is completed in accordance with the highest standards by delivering a comfortable, low-cost, save and exceptionally fast travelling journey; thereby, allowing for the reduction by more than 20 minutes of the travelling time between east and west London (Duffy, 2022). The already-mentioned infrastructure and stations’ improvements have additionally contributed to achieving high quality (Cross Rail, 2022). At the actual project implementation stage, the quality was adversely affected by several accidents leading to fatalities during the construction process (Edwards, 2022). This demonstrates the existing cracks in the health and safety procedures; thereby, causing human and financial losses.
The critical assessment of Elizabeth line project should consider several key elements. On the one hand, unexpected and difficult-to-predict events, such as the pandemic, have adversely affected the project. The pandemic is an exceptionally rare event and project managers should not be blamed for the worsened performance results. On the other hand, the analysis shows the existence of many problems during the project implementation stage, such as health and safety issues, cost overruns and delays, stemming from the lack of effective risk management (Edwards, 2022). Issa et al. (2013) show that 47.3% and 40.5% of projects experience delays and cost overruns, respectively. In the specific field of urban development, the mean cost overrun is 12.3%, whereas delays are typically 66.4% - findings suggested by Singh (2009) as a result of a studying a large sample of projects. In this light, the Elizabeth line’s results (27% cost overrun and 34% delay) deliver a mixed profile when compared to the general findings in the field. Elizabeth line was delayed but it was shorter than the typical industry-wide delay rate, while the experienced cost overruns were significant and exceeded the industry average rates. 
[bookmark: _Toc111636421]3 Conclusion 
To sum up, research findings delivered extensive evidence regarding the Elizabeth line project, its initial plan and actual implementation. The experience with the Elizabeth line project should be used to cope with a series of project-related issues emerging when managing large-scale projects. The critical analysis showed the main issues of time, cost and risk management. Some of the problems were provoked by purely unforeseen events, whereas others originated as a result of inefficiencies in the project management process. To a great extent, it could be concluded that the Elizabeth line project was completed within acceptable boundaries of cost overruns and time delays. Therefore, the project should not be considered as a failure, despite the fact that it eventually did not perform exactly as planned. The problems serve as a basis for some recommendations which could be used for delivering improvements in the management process of similar large-scale projects in the future. 
The first recommendation addresses the importance of intentionally planning time buffers which are used to cope with unexpected developments. Given the dynamic external environment, time buffers may be a key to avoid delays. Second, project managers should also consider the existence of high inflation rate – above 10% as of July 2022 (Trading Economics, 2022). Multi-year projects become increasing susceptible to price changes; hence, the effects of accumulated inflation must be better evaluated and incorporated at the planning stage. Third, project managers may use fixed price contracts or other hedging techniques in order to minimise the negative effects of high inflation rates leading to cost overruns. Fourth, the Elizabeth line project also demonstrates the importance of implementing even better health and safety standards as a prerequisite for avoiding fatalities in the future. Fifth, project managers are generally advised to consider more flexible project methodologies, time and cost buffers, rearrangement of activities and other tactical tools and approaches in order to be more responsive to the currently uncertain environment. Eventually, fully avoiding or breaking-down large-scale projects into several smaller ones could also be seen as strategies for risk minimisation and performance improvement.
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