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[bookmark: _Toc114071275]1.Introduction
For an infrastructure megaproject like the Crossrail, we must consider the complexity in terms of all interrelated variables involved in the final delivery. This project is the largest single addition to the London transport network. When evaluating the success or failure of such a project we should consider the benefits that this will bring as well as value and sustainability. Rather than comparing the initial cost and time allocated with the results obtained, it would be more significant to realise the value being delivered by the infrastructure addition across the project lifetime. We should also not evaluate a megaproject in the same way we evaluate a smaller scale project that has simpler complexity and shorter project lifecycle. 
It is equally important to understand the main causes for poor project performance as this should provide valuable lessons that can help future projects in saving time and budget expenditure. In this essay we will try to identify the main factors that affected the project overruns and offer some solutions in terms of strategies to follow.
[bookmark: _Toc114071276]2.Measuring Success
Measuring the success of a project is vital because it helps in future endeavours when planning for new projects. Establishing how successful a completed project is might be done by measuring the degree of benefits that it brings. The Crossrail will increase the rail capacity of central London by 10%, thus reducing the congestion in an overcrowded rail network and bringing an additional 1.5 million people within 45 minutes of central London, saving time on commuting and tourism travel (Crossrail Ltd., 2022). The total benefits of the project are estimated to have a £42 billion present value net benefit to the UK economy over a 60-year period (Pollalis & Lappas, 2019). The reduced travel time can encourage people to travel by trains and underground means rather than using a car, so there is a benefit in term of reducing carbon emissions and reducing personal costs, as ticket fares are lower than the needed taxes paid to drive through London city centre. The Elizabeth line will also improve connectivity, by making access to major airports like Heathrow easier. Commuting will be less difficult, and businesses will find it more productive as it allows easier movement to meet new clients and negotiate with suppliers (Crossrail Ltd., 2022). 
Another major benefit that the project has is the property impact that it has created. Outside the central London area, towns like Woolwich, Ilford or Romford have seen new construction projects that attracted new businesses and residents. In Woolwich, for example, a district of south-east London, the travel to the city was made with busses, old trains and a ferry across Thames. The new Elizabeth Line brought residents to a 15-minute journey to the London’s city centre and rejuvenated the area with new homes development projects (Moore, 2022). Unfortunately, the Covid-19 pandemic has affected the project in more ways than just delays and extra expenses resulted from the imposed cease on works carried. It has affected the way people travel and reduced the desire for living and working in densely populated city centres. The effect on Transport for London (TfL) fare revenue was significant and might affect future revenue as people could be sceptical when using the crowded public transport. It could be worth asking if the overall project cost is worth for future forecasts. If revenues are not as expected for TfL, and considering the maintenance costs of the infrastructure, the profitability of the company could suffer significant decline. This will have a long-term negative effect on the infrastructure maintenance and future improvements to the transport network.
[bookmark: _Toc114071277]3.Value and Sustainability
Another way to evaluate an infrastructure megaproject is to investigate the value it brings and how sustainability is achieved. The Crossrail project is primarily addressed to the people that will use it, so we believe it was planned, designed and eventually delivered for their use thus bringing value to the users. The concerns of all stakeholders regarding how the project will affect them in terms of environmental damage and disruption has been considered from the initiation of the project. We think that the perceived value brought to the local people and businesses surpasses the expectations initially had. The impact on residential value around Elizabeth Line stations has increased above original predictions, surpassing £5.5 billion (Crossrail Ltd., 2022). 
From the sustainability point of view, we could analyse the project using the three pillars of sustainability: economical, social and environmental sustainability.
[bookmark: _Toc114071278]3.1 Economical Sustainability
As stated before, at least £42 billion are estimated to be generated for the United Kingdom economy by the Crossrail project. This comes from the jobs created during construction and operation, and by the timed saved from improved transport connections and enhanced accessibility. The economic benefits should be examined on a citywide scale. The Crossrail project has encouraged private development companies to start construction on new buildings that will provide offices, retail and residential spaces. As an example, at Farringdon east the development made by Helical is completed and now hosts the headquarter of TikTok UK (Crossrail Ltd., 2022). The new building spaces is expected to encourage a wider expansion of the growth. It is worth mentioning that the unforeseen pandemic will affect these estimated benefits and will most likely diminish the expected economical sustainability. 
[bookmark: _Toc114071279]3.2 Social Sustainability
The project has generated thousands of jobs throughout its lifecycle, and still provides jobs for those working on it. In 2011, Crossrail Ltd. opened the Tunnelling and Underground Academy in Ilford, that was designed to assist with the skills required for the construction and delivery of the new railway. Over 20.000 contractors and apprentices were trained here giving them skills which would help with the project delivery and for future similar projects. In 2017 the Academy was converted into a training centre for the Elizabeth Line staff (Crossrail Ltd., 2022). The social sustainability is achieved not just from the jobs created in delivering the project, but also from maintenance and operation of the railway. As the project has a long lifespan there will be plenty of opportunities for businesses to create new jobs and provide sustainability. 
[bookmark: _Toc114071280]3.3 Environmental Sustainability
Building new infrastructure always require significant use of natural resources and increases the necessity for lowering the negative impacts the project has on communities and other stakeholders. In a sustainability report published in 2018, Crossrail Ltd. presented several strategies implemented with focus on turning waste into gain, maximising opportunities for biodiversity, and designing for a sustainable future. From the report we find that 83% of the construction machinery used was fitted with emission controls, thus reducing the air pollution, and over 10.000 archaeological objects were discovered before constructions began. After tunnelling started there were more than 8 million tones of excavated materials used to create landfill restorations, a golf course, raising land that allowed the construction of a business park at Kingsnorth. The most important contribution of turning waste to gain is the creation of Jubilee Marsh, a part of the Wallasea Island Wild Coast project, that provides sanctuary for wildlife. To replace the loss of biodiversity as a result of the destroyed habitats caused be the project construction, Crossrail Ltd. created initiatives that include the planting of new trees around the 10 new stations of Elizabeth Line and green rooftops and landscape at several stations (Crossrail Ltd., 2018). 
To further ensure the environmental sustainability of the project, Crossrail Ltd. has adopted future flexibility, particularly concerned potential unexpected water levels or flood risks and considered the high ambient temperature. There was also a need to minimise the energy consumption, so LED lighting were installed throughout all stations, and it’s estimated to bring around £19.9 million of benefit, by reducing labour and energy spendings (Crossrail Ltd., 2018). 
[bookmark: _Toc114071281]4.Crossrail a Success
Considering all the above points, we believe that the project offers value and is sustainable for long-term usage. Despite the overrun costs and time delay, that have diminished the success of the project, this still offers ample opportunities for all stakeholders to enjoy the benefits that it brings. The project remains one of the major achievements in the infrastructure of London and offers useful lessons that will guide present and future endeavours. 
Even though we categorize the Crossrail as a success, we also acknowledge that design and delivery could have been better addressed, with the project being split into many smaller projects. This split created too many interfaces that eventually became difficult to manage. The modifications to the design also created difficulty and time-consuming overruns. Regarding Crossrail, there are other examples of delays and cost overruns on other projects in the UK that include the London Jubilee Line extension project, which went 80% over budget and opened nearly two years late in 1999, and the Channel Tunnel that opened one year late in 1994 and had a final cost of £9.5 billion, twice the original budget. More recently, the Aberdeen Western Peripheral Route in Scotland opened in February, one year later than initially planned and the overall cost of the project rose from £745 million to more than £1 billion. Even smaller projects such as the Sheffield to Rotherham tram-train opened three years late in October 2018 and went 401% over budget. These delays and cost overruns on major infrastructure projects is by no means only a United Kingdom problem as other countries around the world face the same problem (Bahra, 2019). 
[bookmark: _Toc114071282]5.Main Causes for Poor Performance and Solutions
While there are several explanations for cost overruns and delays on complex project delivery, we could summarize them into three categories: technical challenges, optimism bias and strategic misinterpretation. Technical challenges include scope changes and change orders, disagreements between clients, contractors and sub-contractors, labour and material cost inflation, inaccurate forecasting, unforeseen events like heavy rain or severe winter weather, accidents and poor monitoring. For Crossrail, the most challenging technical issue that delayed the project mostly was represented by the signalling issues, that added years on delivery and billions on budget. Optimism bias includes the tendency to underestimate the time, costs and risks of future actions and overestimate the benefits of those actions. This was clear in the case of Crossrail, as the project had an initial funding of £15.9 billion, which was set in 2007 but was later revised down to £14.8 billion in 2010, before increasing to £17.6 billion in 2018 and £18.8 billion in 2022. Strategic misinterpretation happens when decisions are often driven by political and organisational pressures. Politicians or project planners underestimate the cost of their projects to ensure they have the go-ahead or funding (Bahra, 2019). 
Measures could be taken in reducing or even preventing projects from running over budget and behind schedule. We recommend setting clear and realistic objectives, that can be reflected by the reality of the business environment. We also recommend a more sensible procurement as auctions can be set to include a wider range of suppliers and increase competition between them, thus giving us more choices and gaining better value for the money spent. We could also try and improve the forecasting made by regularly reassessing the scope of the project. We also advice in constructing a better business case that has a management team with proven experience that can inspire confidence about the objective’s delivery on time, within budget and with determined quality intact.

[bookmark: _Toc114071283]6.Conclusion and Recommendations
From the perspective of those who managed the project and those who provided most of the budget for its completion, like Transport for London and Department for Transport, this can be seen as a failure, due to the £4 billion budget overrun and the time delay in delivery from December 2018 to May 2022. We do believe that the Crossrail project is a success from the perspective of direct beneficiaries of the projects scope, and that the benefits it brings to the London city will provide sufficient assurance for its success. The project has influenced many stakeholders that were directly or indirectly affected by the delivery schedule, but who will benefit from this project for the entire lifespan of it. 
Throughout the lifecycle of the project, the stages of delivery could have been better managed, but these obstacles and successes encountered can provide a learning path for future similar projects. Crossrail Ltd., the delivery vehicle of the project, has made available a vast number of documents and statistics of the project through a website called “Learning Legacy”. The knowledge and insight gained from this experience will help other projects to be more efficient and effective in allocating resources and complete objectives. The ongoing public transport megaproject called HS2 (High Speed 2) can use the lessons learned from Crossrail in delivering the desired objectives. We can recommend that a special attention should be directed to coordinating the complexity of the project and organise the sequence of work in an efficient way. Transparency should be a priority and be set as an organisational culture 	that can help reveal risks in certain areas before they happen. An effective communication should be established with clear and simplified structure. Every delivery department should communicate between them and know to who they report any concerns that would be revised and acted upon. Maybe the most important recommendation we have is that a specific inclusive culture should be established. The management team should know how to accept failures and learn lessons from them, remove the failure fear that the team or individuals may have, and encourage innovative thinking that can add value in the delivery process, without hindering the net result. The HS2 project management members will need to be more careful when considering the long-term impacts of variables and will need to adjust objectives, periodically, to the environmental factors that can influence the scope of the project. 
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