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[bookmark: _Toc121158504]1. Introduction
Project Management Institute (2017) defined projects as human endeavours to organise material and financial resources in an innovative technique for commencing an exclusive scope of work, covering a specific set of requirements, including time and financial constraints, in order to generate benefits. In the same context, Radujkovića & Sjekavicab (2017) defined project management (PM) as the development, organisation and monitoring of the relevant aspects of the project to motivate the stakeholders to achieve the targets efficiently and effectively within the pre-determined period, financial limitations and performance standards. In light of the empirical studies of several researchers, this paper aims to evaluate different practical and logical aspects of the Crossrail Project (Elizabeth Line).
Followed by the UK government's announcement of the Crossrail Project in 2005, the construction work began in 2009 after the Crossrail Act 2008 got royal approbation in July 2008. As the most extensive construction plan in Europe, the project is expected to connect London with Shenfield, Reading and Abbey Wood, 110 kilometres of railroad through 10 new stations and 31 upgraded sections of surface rail (Crossrail, 2022a). The project was initially estimated to cost around £15 billion and was due to be ready by 2018, but it was delayed multiple times, and the cost increased to £18.8 billion (The Guardian, 2019). The management received much criticism from the National Audit Office (NAO) for their managerial problems and the impracticality of the initial expected opening date.
Considering the recent developments and media awareness in the field of project management, this paper intends to analyse different vital aspects of the Crossrail (Elizabeth Line) project to provide an observation on whether it is a successful project or otherwise.
[bookmark: _Toc121158505]2. Analysing the Core Elements of the Elizabeth Line Project
The Department for Transport (DfT) and Transport for London (TfL) jointly sponsor the Crossrail project. Crossrail Ltd, a subsidiary of TfL, is accountable for carrying out the construction of the railway. As a public-funded programme, 60 per cent of the fund is provided by the UK Government and 40 per cent by TfL (Crossrail, 2022b). This section will evaluate some significant aspects of this massive project to highlight the efficacy and drawbacks of this project.
[bookmark: _Toc121158506]2.1 Initial Budget and Actual Cost Review
Even though Crossrail Ltd was estimated to complete the project by 2018, budgetary mismanagements forced it to change the completion date multiple times. Following the frequent delay of the Elizabeth Line’s opening date, the NAO in 2019 reported that the project was far from being completed as Crossrail Ltd and the sponsors misunderstood the plan, and the budgeted fund was subsequently misarranged (Tucker, 2017). Such misarrangement caused the project’s cost to rise, leading to several changes in the management team and four years delay from the initially scheduled completion date. Besides, expenses on most key contracts also increased significantly as Crossrail had to recompense the main contractors for interruptions caused by the inter-related sub-contracts, forcing it to engage in expensive negotiations. According to NAO (2019), almost £1 billion was paid to settle the accrued compensation measures to the key contractors, while changes in construction design, system installation and distribution schedules increased the cost by an additional £2.5 billion. NAO (2019) also reported that the cost stood at £17.6 billion in 2019, which was significantly higher than the estimated cost of £14.8 billion. Moreover, the COVID-19 pandemic added additional expenditure and delay to the project. Crossrail Ltd reported that the cost increased by £228 million in 2020 due to pandemic-related issues. To meet the additional cost, TfL had to raise £3·5 billion of debt by issuing bonds with a repayment period of 15 years. In December 2021, the Elizabeth Line project needed an additional £825 million in funding to complete the project within the first half of 2022 (BBC News, 2022). 
The complex construction structure of building the underground tunnels was a key priority, as hindrances in this programme could lead to far more devastating consequences for the overall Elizabeth Line project. However, the complex engineering structure caused the project’s cost to go up far more than budgeted, leading to frequent changes in the project’s design. Frequent re-planning and the sharp expenditure increase indicate Crossrail’s lack of a realistic programme plan or poor management of the changing circumstances. However, as the Elizabeth line project started its partial operation in May 2022, the UK government and TfL now must carefully utilise the project to grasp all the benefits for maximising the return on the £19 billion project.
[bookmark: _Toc121158507]2.2 Systems Integration of the Elizabeth Line Project
According to Hughes (1998), Systems Integration is a fundamental methodical engineering task while designing and executing large and complex projects. Brusoni (2005) identified Systems Integration as an organisation's core ability to coordinate a complex project or network of the relevant parties responsible for designing, producing and integrating co-dependent parts of the project. Considering the massive size of the Elizabeth Line Project, it was a key concern for Crossrail Ltd how to integrate the suppliers, designers and construction firms. As more than 100 big consultancy and construction corporations were hired to design the project and more than 3000 Small and Medium Enterprises (SMEs) were subcontracted to assist with materials throughout the construction period, it was rather challenging for Crossrail Ltd to integrate the information, resources and materials to make the project a successful one (Simpson, 2017).
Systems integration was a vital issue for Crossrail Ltd as it had to divide the work into multiple sections. The “Central Section” was responsible for building 10 new stations across London, while the “On Network Works” section was responsible for upgrading 31 existing surface stations, and the “Rolling Stock and Depot” section was given the responsibility of developing a new fleet of trains (Muruganandan et al., 2022). The interdependency of these work sections created immense complexity in implementing the project on time. Interruptions in the supply chains of the central unit also hampered the progress of the onboard software systems, forcing the planned completion period of the central unit to defer multiple times.
Depending on a project's structure, procedure and techniques, the dynamic systems integration process can help organisations achieve stability and flexibility while responding to changing circumstances. Sanderson (2012) suggested that work progress highly depends on forecasting future events and safeguarding that the system design includes sufficient provisions to support changing circumstances. In the case of Elizabeth Line, the system design was highly complex, resulting in conflicting interests of different partners. Crossrail Ltd failed to manage the changing situations through mutual adjustment swiftly, severely delaying the project’s progress. 
2.3 [bookmark: _Toc121158508]Leadership for Engagement with Partners and Safety Concerns
Crossrail hired 24 construction companies for the Design Framework Agreements in 2009. Considering the structure of the project and the number of staff involved, the main work was dispersed into five sections: tactical, programme, geographical area, project and contractor, each section focusing on a specific task. Tunnelling and Underground Construction Academy, a new professional training facility, was developed in 2011 to train and provide construction skills to more than 20,000 contractors and staff (Crossrail, 2022c). It was a massive challenge for the Crossrail management team to create relationships among more than 100 large consultancies and construction corporations and over 55,000 full-time employees, among which almost 18,000 were non-UK residents (Lloyd-Davies and Rowark, 2017). Crossrail may have achieved the benefits of workforce diversity to a certain extent. Still, besides leadership and engagement challenges, the case of Crossrail shows how crucial it is to have a robust information system in place while commencing a large and complex project.
Health and safety concern is a core issue while implementing a massive project such as the Elizabeth Line. The Target Zero principle by Crossrail Ltd aimed to prevent all kinds of accidents and ensure all employees' safety. Taylor (2017) noted the level of health and safety standards throughout the construction phase of the Elizabeth Line as remarkable. After a thorough study of the Crossrail case, it can be observed that even though Crossrail managed the health and safety issues efficiently, the poorly coordinated engagement with the contractual partners at the systems integration level jeopardised work progress stability.
[bookmark: _Toc121158509]2.4 Expected Economic Performance and Quality Stakeholders
The Crossrail Elizabeth Line programme is expected to enhance the passenger capacity of the London railway by 10 per cent when the project starts fully, and it has the potential to boost the economic benefits on a national level (Crossrail, 2022a). As a city of mass communication and business, the project will create more employment opportunities that will accelerate the economy and business competitiveness in London. Moreover, enhanced transportation facilities will save time and allow millions of people to lead better lifestyles (Thomas, 2021). The UK Treasury estimated a revenue amounting to £42 billion within 60 years of the opening of the infrastructure (The Guardian, 2022). According to TfL (2022), the Elizabeth Line project will immediately add £5.5 billion to the UK GDP as an indirect benefit from works associated with the completion of the new railway, which is somewhat of a conservative estimation. Researchers expect the amount to be far more extensive than that. The project was taught to more than forty-four thousand students through the Young Crossrail programme, partnering with 350 educational institutions and the partnership between Crossrail project contractors and Jobcentre Plus gave job opportunities on this project to more than 5,000 unemployed locals (Crossrail, 2022d).
Moreover, the regeneration schemes will benefit London since the sponsors and local authorities have provided funds along with Crossrail for developing projects and delivering public space developments around the 41 new and upgraded stations. Centred on the new stations, more than 3 million square feet of housing and office space are being introduced. An estimated £500 funding package is expected to rise through 12 property development sectors– which will reduce the tax costs of the public (CNN, 2022). Both existing and future property developers have massive opportunities to significantly benefit from the proximity of their property to the project. Several independent estimations show that the project has unlocked more than four million square meters of commercial, residential and office space that can deliver more than 90,000 housing and increase the property values in London by an additional £10.6 billion (Liu, 2021).
[bookmark: _Toc121158510]2.5 Risk Factors Management
Developing a complex and vast project of such scale carries risks. At the planning stage of the Elizabeth line, considerable time was spent identifying the strategic risks that could jeopardise the project. Managing the geotechnical risks was the leading risk factor associated with completing the Elizabeth line project. There were 8 new underground stations, 5 permanent channels, 2 cross-over buildings, several cross-passages, junctions and sumps within the central tunnelled route (Black, 2017). Moreover, many provisional channels and structures were required during construction for logistical and programme reasons. Evaluating the geology and subsequent risk factors was critical for turning a project of this size and complexity successful. Managing the groundwater while building the tunnels and regularly monitoring the long-term groundwater levels was a crucial challenge for Crossrail Ltd. Another key challenge was rearranging the existing deep piles, wells and boreholes while considering the increasing cost of restructuring those foundations (Sweet, 2019). These risk factors were either manifested during construction or dodged by changing the designs; however, Crossrail still failed to keep the cost within the budgeted fund. 
The system practised by Crossrail while implementing the Elizabeth line was that the design consultancy firms produced procedural drawings and preparatory papers, which were then delivered to Network Rail for approval and finally issued to the primary contractor for construction. In 2009, Crossrail Ltd reported more than thirty design contracts and more than a hundred contracts for construction while remaining a single entity (Dodgson, Gann and Davies, 2015). It raised a significant concern whether such workflow would create a bottleneck and excessive burden on Crossrail. However, Crossrail later made partnerships with Bechtel for additional support to handle the excess workload (Muruganandan et al., 2022). Apart from the dynamic complexities of the project, the changing circumstances encountered due to the Covid-19 pandemic posed another critical risk factor in completing the Elizabeth Line project.
[bookmark: _Toc121158511]3. Conclusion and Recommendations
The success of the Crossrail Elizabeth line programme can be analysed from different levels. At the project management level, Crossrail failed to complete the project within the scheduled deadline and approved budget. This failure can be attributed to the inefficiencies and inability to cope with the changing dynamics of the project. The case of Crossrail shows the significance of selecting an efficient project management methodology, carefully considering the vital role of an effective information management and data distribution system across all sections of a project. The analysis reveals how information mismanagement, rigidity and inefficacy regarding the project methodology destabilised Crossrail’s progress. By adopting a more flexible methodology, Crossrail could have avoided the additional cost it had to bear to complete the project. The delay in the progress also indicates Crossrail’s inefficiency in systems integration. Failure to make efficient integration among the partners forced Crossrail to extend the construction period by more than three and a half years. 
However, as the project is completed, it would be more efficient now to focus on the business-level success of the Elizabeth Line. The project brought substantial ecological and financial benefits to London and is expected to bring nationwide change after initiating its entire operation. The project not only allowed convenient transportation but also opened a splendid door of opportunities. Improved accessibility to different regions of the country will enhance productivity and encourage development sectors. Business competitiveness in London will accelerate, and new employment sectors will rise as well. To conclude, even though Crossrail Ltd failed to adopt the best project methodology or information management techniques, the potential and opportunities the Elizabeth line project hold cannot be undermined. The delay in the completion of the project may have delayed the benefits, but proper and efficient management of the project can bring a massive boost to the UK economy.
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