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INTRODUCTION
  Elizabeth line railway project is the largest infrastructure project in Europe, due to cost, complexity and size can be categorised as a megaproject. The new railway line will increase the rail capacity and improving the environmental performance of London. The start of the project in 2008 year was with confidence from the management team, that will be on time and on budget, and the project would finish in 2018 year. Original project budget for £14.8 billions and the current forecast is £18.9 billions, but excluding the new trains and depot. After 3 years and a half delays, Crossrail required more funding to finish the project, that affect not only businesses and passengers, but the city’s overall economy. With investigating reports, documents and public meetings, will be examined in depth the circumstances behind  the project failure, increased costs and delays. This will bring together comprehensive body of evidences, with strong recommendations for the future project. 
REVIEW AND ANALYSIS OF THE PROJECT
   Crossrail project is to provide new rail services with 118 kilometres long railway and will carry an estimated 200 million passengers per year. Transport for London (TfL) and The Department for Transport (DfT) are joint funders and sponsors of Crossrail project. The project work began in May 2009 year, at Canary Wharf Station. There was some geotechnical hazatda and risks, such as groundwater, miced face conditions, aggressive ground and obstructions. Groundwater was probably the nost significant hazard for eastern running tunnels. An extensive array of surface dewatering wells was installed to reduce the level of water. Another issue from dewatering was for potential air entrapment. There was risk of trapping air above surface when groundwater levels recovered. Crossrail work when drilling in the Docklands area hit a pocket of pressurised air, that is caused from earlier phases of dewatering. This problem can cause unacceptable base heave on deep structure, or in some situations can force deoxygenated air into Crossrail tinnels. To prevent this, several ventilation wells were installed to ensure any remaining air was able to escape freely. Other risk was the potentially problematic ground conditions. For example, at Farringdon station the surface at this area needed detailed three-dimensional ground model of the station. The model became very useful for contractors during construction, for better understanding and put appropriate techniques. This geotechnical risks can caused delays, but there is positive side, that was opportunity for understanding and continually to reduce the risk from the ground in future projects. The same year,  was rised by Lord James of Blackheath, the threat of disease that 682 victims of anthrax was buried in the area of Farringdon. In June was reported that there is no sign of anthrax on the human bones discovered during tunnelling (BBC, 2009). In 2010, Crossrail was blame for bullying residents with property on the route into selling for less than the market value. In 2012, Crossrail project is involved in a scandal of blacklisting- containing more than 3000 names of workers, involved in trade unions. In the same year, during transportation of materials from the tunnels, a spoil hopper collapsed and causing Network Rail to be closed. In 2014 year, section of the tunnel roof collapsed and construction worker was killed. Two other people, in similar incidents were injured. The contractors were taken to the court by the Health and Safety Executive, and fined £1 million for safety breaches. Another incident, where three cyclist and one pedestrian was died in collision with Crossrail trucks.
  In report from 2019 year was found that the body responsible for delivering the project , had been managing the programme to unnecessary costs. Crossrail had no realistic plan to complete the project, and applied a contractual model that made it more complicated. The management continued to believe that was possible to meet the opening date, even with repeatedly missed milestones. The result is loss of pressure to control costs. The total budget was £14.8 billion, but in 2018 Chief Executive of Crossrail- Mark Wild, required more funding to complete the scheme. In response of increased cost and delay, the sponsors appointed new Chief and Chair Executive of Crossrail Ltd. Also, they revised the governance arrangements, and gave to Transport for London (TfL) the long-term operator, more responsibilities for monitoring the project.
  The new management team had to start largely from scratch when setting the new plan to complete the project. The project continued to miss milestones in 2019 and 2020 year, because Crossrail Ltd., continually discover problems or identified new required work. The revised budget and schedule agreed between Crossrail and the sponsors in 2019 year, was unachievable because the programme was further from being complete than they understood. One of the reasons for opening delay is signalling integration problems, through four different rail signalling systems, the high tech trains caused complex problems. During the first years of the project, responsible for installing standard signalling system are Network Rail, but Crossrail realised that this would not happen, because there is shortage in expertise on system integration. The gap between construction management of the project and responsible for acquisition of the trains – Transport for London (TfL), delayed the delivery of trains with eighteen months. Signalling integration problems put pressure, because of lost of revenues. According to „Transport for London Business Plan 2018/19 to 2022/23“, the forecast for annual ticket revenue is £800 million for 2019/20 year, and £900 million after 2022/23 year. For Crossrail Ltd., took longer to fill critical staff vacancies. There was several difficulties to found and recruit the skills needed, because of the specialist nature required. They needed to rebuild the capacity and capability to improve the approach to the plan, and limit unnecessary re-work. Elizabeth line will be the first fully digital railway, operated in United Kingdom. The work to bring all separate systems and assets into service, was made more complex by the high number of contractors, lack of standardisation and integration of different signalling systems. Bringing into service more than 500, 000 digital and physical assets, such as platform screen doors of fire safety systems. Crossrail Ltd did not have effective commercial levers with contractors to prevent further increases. The contractors were independent and the amount of work kept growing, that cause missed milestones. Crossrail was unable to prevent further cost and schedule increases. The cost of nineteen contractors increased by £1.3 billion. To manage the risks to cost and schedule, fixed-price contractors are more suitable to deliver the work in a efficient and timely manner. 
  The Covid-19 pandemic, caused more disruption to the project, and the key activities was paused by nine weeks. That increased the challenges and risks across the project. The increase of 15% in costs for social distancing and required measures for safety workplace. Examples of measures are – temperature checks, one-way system, reconfiguration of facilities, increased cleaning with additional cleaners across the project touch points. In this period the need for planning and testing became more important, to assess any impacts on the wider project timeline.
  Through the years, the project met so many challenges, here are identified some of the main reasons of failure. According to parliament publications, Crossrail Ltd continued to pay bonuses to executives, even as the project was going off track. The executive of Crossrail was not delivered successfully managing the programme, but were paid large performance bonuses and salaries. For example, in 2015-16 year was paid bonus of £481,000, and for 2016/17 year £160,000 for performance. In this case the sponsors did not provide enough challenge to remuneration decision made by Crossrail Ltd. It is important remuneration levels in large project to recruit the right level of skills and experience. Crossrail did not gave enough attention to integrating and planning. They did not focus early on various elements, and that caused cost increases and delays. Poor integration of operational systems and complex IT, lack of fully integrated plan to complete the project. 
  Another lesson to be learned from Crossrail is the autonomy provided from the sponsors. The governance arrangements were not captured the risks to the project. The responsibility of failure is on both sides – the sponsors and Crossrail. The Department was responsible to setting a key milestones and dates, and Crossrail to seek request for a change those dates if it is not achievable. But Department blamed Crossrail Executive and Board for the failings on the programme, and the overall management of the project. Another issues is Crossrail suppliers underestimated the complexity and volume of work, for computerised system for operating the stations and railway. The elements that arrived in the stations never been done before, and that is a challenge of system integration. The complexity of the project, the contractors did not have the skills and integrated plan to understand all the risks and challenges to complete the programme. The lack of detailed plan, and the amount of work increased the costs. Probably all the costs was present in the programme, but the system of monitoring that was in place, Crossrail did not provide executive with the needed information  to understand the true cost. For example, the station Canary Wharf was build by design-build contract. In 2015 year, the station was completed according to the standards and specifications agreed, but in 2017 year, Crossrail stated that further work will be required. To meet the required specifications was spent around £80 million for changing the equipment for required standards of London Underground Station. 
  Responsibility to bringing the Elizabeth line into service are several organisations, and that add complexity to the project. For completing, maintaining and operating is shared between Crossrail Ltd, London Underground, Rail for London Infrastructure Operations (RfLi), Network Rail and MTR Elizabeth line (MTREL). While London Underground, Crossrail Ltd and RfLi are all part of Transport for London (TfL), but they are required to have separate management units with specific responsibilities. Probably, the problems became from shared different bodies and responsibilities, and the change in roles. 
  In 2021 year, was achieved a key milestone with starting of the trial running, but that created new risks to schedule and cost. Rail for London Infrastructure Operations (RfLi) is responsible for central section route way, and that allow Crossrail to start testing. Here is the risk, because the planning and agreement for all works is between RfLi, contractors and Crossrail, that is more complicated than isolation planning. There are significant issues, such as important software update for control and signalling system, that delay the trail run with six weeks. 
  The sponsors need to do more planning to deliver wider benefits from the Elizabeth line, such as supporting economic growth, environmental benefits through people shifting from cars to public transport. The context of the project from 2011 year is completely different now, with increased flexible and remote working from pandemic period, that will have long-term impact. Opening the line and getting passengers demand is critical to Transport for London (TfL) planning. TfL’s scenario planning indicated 18% drop in demand for rail by 2031 year, with longer-term revenue risk – around £150 million per year. That will require sustained effort and long period vision for local regeneration, local stakeholders will need to take a lead. The issue is that Transport for London (TfL) does not yet have a strategy, how to realises and maximises all the benefits of the Elizabeth line. 

CONCLUSION AND RECOMMENDATIONS
  The project now is in final phase of delivery, with several delays and overspend since it broke ground in 2009 year, the scheme is now almost four years behind schedule. The project needed more transparency, accountability and stronger leadership from the management team. With the change of management and the period of pandemic, the focus was to deliver the project on budget and time failed. Londoners need assurance that there will be no further out of pocket and economic benefits can be realised. The complexity of the project need to adapt governance model more fit-for-purpose project. Governance systems should involve key players from the start, and ensure all financial and accountability processes are correct to protect the public purse.Reviews of governance system should take place periodically. For successful completion, the sponsors musthe right skills needed with the technical capacity for completing the project at every stage. For future projects, sponsors should review the skills needed throughout the lifetime of the project to ensure right technical capacity is present at each stage. The remuneration packages for chief executives, should be revised periodically with assessing performance bonuses to ensure the successful delivery of a publicly-funded project. Decision-making on major meetings, should be public, in particular the funding is coming from the public purse. Future infrastructure projects should strive to keep designs simple, incorporating standard rather than bespoke features, to reduce risks to timelines and budget. The Tfl Commissioner, should review weekly the progress against filling project-critical vacancies, with clear action plan to fill the roles. There will be complexities and challenges until the fully opening of the Elizabeth line. It is key for management to continues monitoring and control to deliver the project. They must ensure that past mistakes are not repeated. Transport for London, must follow the steps that need to be taken, to learn lessons from the project, and ensure that is delivered within revised timescale and budget.
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