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Critically evaluate the Cross-Rail Project (Elizabeth Line)
1. [bookmark: _Toc121414321]Introduction
Crossrail was a railway construction project undertaken in London. Once it was completed, it would have been the most extensive railway infrastructure project in Europe. The contribution of its construction was from all around the world. From the UK, Tens of thousands of people were involved. On May 17, 2022, Queen Elizabeth officially opened the line during the Platinum Jubilee year, and now it is known as the Crossrail (Elizabeth line). The routes are for London and South East, Reading, and Heathrow in the west, from Central London to Shenfield and Abbey Wood in the east, having a distance of 24km (Morgan, 2019) .
Due to the one-of-a-kind character of each construction project, risk management is a formidable obstacle to overcome in this business. One distinction between projects is how they differ in scope and the number of people engaged. Though there are always obstacles and hazards to be wary of in every endeavour, success in reaching the target goal is crucial. Because of this, it is essential to use sound management practices. Project management is the use of expertise to achieve project objectives by applying appropriate tools, techniques, and procedures (Harned, 2018). This report's goals are to thoroughly analyse the Crossrail project, from its goals and reasoning through its business case, budget, and any problems that may arise. As a result, this report's objectives are derived from the project's stated goals, including productivity, budget, and schedule.

2. [bookmark: _Toc121414322]Project Planning
The Regent's Company was authorized to construct a railway in the nineteenth century. In 1991 a private bill was submitted about the scheme. (Tunnicliffe, 2022). London's TfL and the UK government's Department of Transport formalized their commitment to the plan with a 2001 agreement. While CLRL was working on the Crossrail project, other systems were suggested (Tunnicliffe, 2022). With the passage of the Crossrail Act in 2008, development on the project finally commenced in May 2009. Around 10,000 people were working on the project at its height across 40 sites in London and the rest of the South East. Crossrail is more than simply a construction endeavour, however. 
[image: ]
Figure 1. Map of the Cross-rail Line
Figure 1 shows the proposed route of Crossrail, a new railway that would cost £16 billion to build and connect Reading and Heathrow in the west to Shenfield and Abbey Wood in the east. The total distance is 136 kilometres (85 miles), including 21 kilometres (13 miles) of brand-new twin-bore tunnels running under the heart of London. Crossrail was planned to connect 39 stations, 10 of which were brand new (Prof. S.N. Pollalis, 2019). Six of these new stations are located in the heart of London. Starting in western Reading, the route travels east via Ealing Broadway, Tottenham Court Road, and Liverpool Street before entering Essex. Two more branches take commuters to Heathrow Airport and the eastern city neighbourhoods of Canary Wharf and Abbey Wood.
After months of testing with hundreds of volunteers in disguise, the £20 billion initiative opened to the public on May 24. Officials in transportation had stated that trips to and from Heathrow Airport would take just 45 minutes by rail, 20 minutes less than they do now.
3. [bookmark: _Toc121414323]Modelling Information (Crossrail Project)
"The Academy is a neutral area that provides all stakeholders the chance to contemplate what they want to accomplish, how they want to do it and gets everyone on board" (Rabinowitz, 2020). Through a technological relationship with Bentley Systems, Crossrail built the "Crossrail-Bentley Information Academy" to maximize digital-physical model synergy and innovation. Crossrail's supply chain received digital information technology best practices from the Academy. It enabled stakeholders to understand how Crossrail handled information across many connected technological systems, producing a CDE's "Single Source of Truth." (Prof. S.N. Pollalis, 2019). A CDE is a location to store, share, and retrieve data efficiently and securely. When huge volumes of digital data are generated and exchanged over a project's life cycle, the CDE is the appropriate setting to develop a collaborative working culture across numerous groups where relevant data is available to all users at all times. Due to Crossrail's contractual structure, its information management staff had to handle data from several sources. With 23 design contracts, 34 enabling works contracts, and 56 construction and logistic contracts, packing and linking data proved difficult (Lappas, 2019). The Academy allows Crossrail to freely exchange information, allowing the supply chain to innovate and generate world-class information outputs. BIM-based design and construction reviews and briefing sessions with project teams were held at the Academy. 

4. [bookmark: _Toc121414324]Project Cost Management
It took more than 12 years to complete the cross-railroad project. As the largest project in Europe in 2010, it had a budget of 14.8 billion pounds and was scheduled to open in December 2018. Schedule risks and costs: Crossrail's expected cost rose by £1.9 billion to £18.9 billion (HORGAN, 2021). This does not include the fee for advanced trains which was £1.1 billion Old Oak Common yard. As a result, the program was farther from completion when the new cost and timetable were established in April 2019.
Crossrail Ltd expenses were £1,510 million, and Network Rail costs £390 million, totalling £1.9 billion. Crossrail Ltd.’s £934 million cost increase was due to a schedule delay. Then came £228 million in COVID-19 costs. The advent of Covid-19 in the UK effectively terminated all development on the project. In October 2021, the Public Accounts Committee reported that the epidemic had increased the already bloated budget plan by a further £234m ($292.3m).
Due to the effects of the Covid-19 epidemic, Crossrail Ltd had to cancel plans to launch in the summer of 2021, despite having previously said that expenses had escalated further and that the route will run as early as "practically practicable" in 2021 (Marshall, 2021). The department said the £390 million increase in Grid Railing expenses was caused by previous problems for instance toting misplaced space, the insolvency's cost to re-tender contracts, and contractors' reduced productivity.
In May 2021, Crossrail Ltd anticipated that the program would cost £15,820 million to £16,008 million, with a mean value of £15,910 million. This exceeded the £15,790 million investment by £30–218 million. The intermediate evaluation was £15,910 million, £120 million over financing. Crossrail Ltd reported £150 million over budget in July 2021. Crossrail Ltd. said that this newest increase was to build up a "management reserve" for "unknown unknowns" within the program adding said one of the takeaways from the experience was that there had hadn't been such a backup in the Crossrail program (Wolstenholme, 2018). TfL and Crossrail Ltd said the gap between the anticipated cost and actual financing was due to extension risk and a management reserve for unforeseen expenditures. Between October 2020 and March 2021, the program spent £56 million a month, which raised its cost.
Expenditure growth in the Crossrail project, discounting carriages, and also the terminal
[image: ]
Figure 4. 



5. [bookmark: _Toc121414325]Financial challenges of the project
It was agreed that the cost of the project would be £15.9 billion till its entirety. Nevertheless, in 2009 the cost rose to £17.8 billion with a trigger warning to reduce the costs. Therefore a revised budget was made in 2010, and the new cost of £14.8 billion was agreed upon. Again in 2018, the cost was increased by £17.6 billion. Moreover, in 2019 it again increased to £17.8 billion. (Insider, 2021). Moreover, the overall project cost is estimated at £18.6 billion. As mentioned, the delay would cost £ 5.3 billion also. These financial changes were faced by the project due to instability in the political environment and the elections of the UK’s foremost union regime. Another reason is, despite progress, the extent of the Crossrail delays only became clear later. Due to "cost constraints," as one state official put it, the project's funding had to be boosted.
A few weeks later, concerns grew that Crossrail's project delays and difficulties with the complicated signalling systems necessary for the operation were real. Crossrail Ltd recognized these issues and postponed the line's launch from December 2018 to late 2019, with the expectation that only the line's central portion will operate at that time (Tunnicliffe, 2022).
6. [bookmark: _Toc121414326]Project Time Management
The most extensive project journey was a complex one. Momentous delays occurred to the provision of the Crossrail over many years as it was initiated back in the 1940s. Nevertheless, the journey was too long since it started construction in 2009. The delay was because of the acceptance of the projects by the government based on cost and the different causes of the project's failures. However, once the construction was started, Crossrail again delayed the project (Joe Minihane, 2019). The coalition government, consisting of the Conservative Party as well as the Liberal Democrats, was elected for the first time in the United Kingdom following World War II in October 2010. This significantly altered the political environment and the objectives of government expenditure. Crossrail saw its budget lowered by about £1bn ($1.3bn) and its timeline put back by a year as a result of the Integrated Budget Proposal (Tunnicliffe, 2022). The official debut was scheduled for the end of the year. Crossrail’s opening was planned for December 2018, but on August 31, it was announced that cross rail would open in autumn 2019. UK's National Audit Office cautioned that Crossrail might be further delayed, stating that the project was "slightly behind schedule," which was among the first signals that work wasn't progressing as planned (Tunnicliffe, 2022).
The stakeholders announced that more work has to be done on the project, and we are working on what is left. After examination, the transport committee stated that the core part would open in six months, official. However, later on, the committee confirmed it would not open till 2020, and he gave the reason for the delay, some technical issues, and some testing that had to be done (Richard Bailey, 2017). The central section is open in the middle of 2022, but the complete service from east to west will open in 2023. 






7. [bookmark: _Toc121414327]Project Stakeholder Management
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Figure 5 Several Cross-rail Stakeholders


This includes the transportation in London, residents within 1000 km, and borough councils in which cross rail stations are located (Figure 5) Liu, J., & Liu, J. June 28, 2021). Political support was vital on a mega project with sizeable public investment. The mayor of London, Ken Livingstone, was the leading champion of the project with the senior management of team TFL. Simon Bennett, Crossrail's current Head of Learning Legacy and former Head of Stakeholder Engagement, has been heavily involved from the outset and has provided a webinar outlining the company's strategy for managing relationships with its stakeholders, which can be viewed in its entirety on YouTube. (Bailey, 2017). The public was asked for their input on the desired path before any building was done. A public education campaign, including media exposure and station-based leafleting, followed this action. 


8. [bookmark: _Toc121414328]Project Risk Management
The estimated price of Crossrail changed over time, as it would with any project. When different parts of the project moved at different speeds, it was a significant challenge for CLRL to keep the engineering development and cost estimates consistent. As designs have developed into more quantifiable details, so have approaches to cost estimation, with global and elemental provisions giving way to more sophisticated estimates. Do not forget that these preliminary cost estimates are just that — estimates based on the best available data at the time. In addition, the Crossrail project was too complex to identify and quantify all uncertainty sources fully. Therefore, risk models were used to evaluate uncertainty regions and provide forecasts of total costs based on probabilities (Bartlett, 2017)
9. [bookmark: _Toc121414329]Conclusion
The Elizabeth Line, part of Crossrail, is the greatest building project in Europe. It is a train line of more than 100 kilometres (62 miles) long and 40 stations (stops) long, stretching from Heathrow Airport and Reading to Abbey Wood and Shenfield in the east. On May 24, 2022, the line connecting Paddington and Abbey Wood opened to the public. The railway crossing project took almost 12 years to complete. The difference between the estimated cost and the actual funding of £1,510,000,000 incurred by Crossrail Ltd was attributed by TfL and Crossrail Ltd to prolongation hazard and realize the benefits for unexpected expenditures. It will boost the UK economy by a projected £42 billion and make rail travel more convenient and frequent for London's expanding population.


10. [bookmark: _Toc121414330]Recommendations
Managing the project team is very important to avoid delays in any project. Plan, Do Check, and Act is the 4-step process that includes stating the goals of the project, training, communication, assessment, measurement, and making improvements. The management process should be kept in check continuously throughout the program's lifetime. 
Different techniques like SWOT analysis should have been done to identify the project’s weaknesses and strengths like potential stakeholders, distributors, and workers to avoid any delays. Using WBS, the necessary tasks are outlined and arranged. Assigning work predictions to distinct WBS parts allows for rapid planning and monitoring. Using this tool, Crossrail project authorities should have allotted tasks among teams and measured them on a timely basis so that the project had been completed on time. WBS tool would have helped in updating milestones and resource and cost allocation for each to cut down extra expenses.
The rail industry's large number of individuals and organizations makes collaboration challenging. Crossrail has about 10,000 workers, 450 apprentices, and hundreds of companies. Despite its size and complexity, the supply chain must be aligned. To manage this large number of workers, the Crossrail project authorities should have used different project management tools like the Gantt chart as it helps to observe the Project Timeline, Verifying Any Changes, and Finding Delays. Even if everything doesn't go according to plan, Gantt charts may assist you to figure out which activities are most important to finishing your project on schedule.
In addition, the safety of workers is another important factor in keeping the project on track. In the Crossrail project, there were several deaths and accidents as mentioned earlier so the authorities should have used personal protection equipment (PPE) and Risk management tools to ensure the safety of its employees. Along with that, they should have done quality assurance tests to further fulfill the safety requirements.
For budget management, the authorities must have used cost management tools like designing “a Bottom-up” budget schedule that would have helped in assigning required costs at every level of the Crossrail project involving material cost, capital cost, and resource cost. In wake of COVID, the handlers of the project should have devised an emergency budget that would have helped in avoiding delays.
Finally, every project should have a defined proper time frame. For the “Crossrail Project” different time management tools have helped in avoiding delays. Gantt charts help in this regard as it states milestones to be achieved in an assigned time period. Precedence Diagram Method (PDM) is a tool that aids in overall project scheduling, planning, and prioritizing the activities that have to be done in the first place to avoid future hindrances.
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