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Abstract
A new railway project, Elizabeth Line is being delivered by Crossrail Limited. The Elizabeth Line is a new fast with high frequency and high-capacity railway with a route that spreads from Reading, Maidenhead and Heathrow into the west trough main London to Shenfield and Abbey Wood in the East. Taking into consideration the size of this project, its cost, complexity, and duration we can categorize it is a megaproject. Although the project did face serious delays the Crossrail’s construction process, it’s innovative and sustainability strategies have created ‘’a legacy of good practices and lessons learnt’’ (Crossrail, 2022). Even though this is a megaproject and stakeholders, and managers of megaprojects are reluctant to new approaches the Crossrail management team has managed to chase innovation and to set a precedent in sustainability. (Pollalis & Lappas, 2019)
When asking the question “Is Elizabeth Line project successful?” we can only have one answer so far and that is “Yes”. Despite its size, cost and overall spread and magnitude Elizabeth line managed to deliver even though it faced serious delays and encountered problems that had never been seen in the context of the Covid 19 Pandemic and Brexit.  This paper will evaluate the project by focusing on its core elements and determine the factors that resulted in the huge overruns and delays.


Project Data

	Project Name
	Crossrail, Elizabeth Line

	Project Type
	Railway line

	Project Time
	2009-2023

	Location
	Greater London, Berkshire, Buckinghamshire, and Essex, England

	Area / length
	118km/73 miles

	Capacity
	10% extra rail capacity for London; 200 to 280 million passenger trips per year

	Owner/Client
	Transport for London (Old Oak Common to Abbey Wood / Stratford) Network Rail (Liverpool St Main Line to Shenfield & Old Oak Common to Reading) Heathrow Airport Holdings (Heathrow branch)

	Project Lifespan
	At least 120 years

	Current Status
	Opened -Phased opening. The line was opened in May 2022 and is expected to be fully opened by May 2023

	Project Team
	Contractor: 83 construction and logistics contracts
Engineer/Designer: Various firms
Facility/Project Manager: Crossrail 
Consultants: Various

	Funding Model
	Public multi-source funding Government of the UK 60%, Transport for London (TfL) 40%

	Delivery Model
	Construction Management

	Overall investment:
	18.9 billion




According to Association for Project Management “Project management is the application of processes, methods, skills, knowledge, and experience to achieve specific project objectives according to the project acceptance criteria within agreed parameters. Project management has final deliverables that are constrained to a finite timescale and budget.” (Market Business News, 2022).
 A project management cycles are Initiation, Plan, Execution, Control and Monitor and Closure and has ten knowledge areas that are critical to its success: Scope; Time; Cost/Budget; Risks; Stakeholders; HR; Quality of the Project; Procurement; Communication; Integration.
Crossrail had an idea of creating and employing a management system that made sure that all the key practices were charted, explaining the taken method and defining how the management System was established. ‘’Their Crossrail Management System (CMS) was designed to set out and mandate the processes and procedure that were adopted on a corporate level and for the delivery of the Crossrail Programme’’. (Stirzaker, 2017)
To better explain the scope of the project in the Crossrail Lifecycle, the main identified phases were:
· Development
· Design and Procurement
· Delivery: Civils/Fit-out and Systems/Completion and Handover
· Trial Operations and Completion.
· In the figure below we can see how key stages of the of the Crossrail were set out.
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Project Scope
The Elizabeth Line will provide London a much-needed new transport artery and will deliver ten new stations with 42 km of “tunnels, works to surface railways and associated depots and maintenance facilities. The new line will significantly increase London’s rail passenger capacity” (Crossrail, 2022) and is expected to carry around 200 million passengers per year. The expected sustainable outcomes, the sustainability performance was constructed to meet the expectations of joint sponsors-Transport for London and Department for Transport, investors and future passengers.
Among the benefits of the Elizabeth Line, we can mention:
· Reducing congestion in existing underground and train services.
· Adding 10% extra rail capacity for London. 
· Reducing journey times across London.
· Social benefits
· Economic Benefits with a great impact on employment
· Environmental




Project Time
After the Crossrail Bill received a Royal Assent in 2008, the project officially started in 2009 with the design and start of construction. The Elizabeth Line is now opened and it’s in the phased opening timetable. The expected date for full services is May 2023.
The initial time schedule did not work because of several delays during the years and problems they uncovered, problems that required new work and adjusting as new situations developed. They are currently 3.5 years behind schedule, and we can pinpoint some of the events that caused the Crossrail these delays as:
· October 2010 
Crossrail had its first major delay due to the coalition. After a change in the political landscape the budget was reduced with almost £1billion and the Crossrail project was delayed.
· March 2014 brought fatalities and fines
Sadly, Rene Tkacik, a construction worker died when a segment of the roof fell.  His death along with various other events resulted in hefty fines for the construction companies totaling £1million.
· July 2018 
The Crossrail encountered construction setbacks and challenges with the signaling systems needed for operation.
· March 2020
 A global event that no one could have predicted in the planning process, the Covid 19 pandemic bring further challenges and delays. Almost all work on the project was. According to a Public Accounts Committee report in October 2021, the Covid 19 pandemic added £234m ($292.3m) in costs to the already increased project budget. (Tunnicliffe, 2022). In November 2020 Crossrail was compelled to abandon plans to open up in 2021 and the new operating opening time was set somewhere in the first part of 2022. 
Bellow we can see the complete timetable according to Crossrail (Crossrail, 2022)

	Pre 2008
	The Crossrail Bill was submitted in 2005 and received Royal Assent in 2008

	2009
	Design and Start of Construction

	2009
	Utility diversions and demolitions

	2011
	Main Construction

	2015
	Archaeology programme concludes

	2015
	Wallasea Island opens

	2015
	Railway Systems

	2016
	The Railway was officially named the Elizabeth Line

	2016-2022
	Station Completion

	2016-2022
	Connecting and Integrating systems

	2017
	Infrastructure Improvements

	2017
	New Track Complete

	2017
	Platform screens installed

	2019
	Green Roof above Whitechapel

	2021
	Railway trials

	2022
	Mass volunteer exercises

	2022
	Official Opening

	2023
	Full Elizabeth Line services
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Project Budget
The initial budget was of 14.8 billion. The actual forecast cost is of 18.9 billion with an increase of 1,9 billion since May 2019.This represents a  28% nominal cost increase.

The funding structure for Crossrail was set in order in October 2007 when the “Prime Minister announced that Crossrail’s cost will be met by Government, the Mayor of London and London businesses. A funding envelope of £15.9 billion was agreed to deliver the Crossrail scheme in its entirety”. (Crossrail, 2022)
After changes in the political environment and The Comprehensive Spending review in October 2010 the funding envelope decreased with £1billion being agreed to £14.8 billion.
 In 2018, the capital was raised again to £17.6 billion.  During the years extra financing has later then been needed to carry out this megaproject. 
An additional £825 million was required to support the Crossrail program in December,2020, and it is estimated that just the pandemic represented £234m of those extra funds. The overall financing capital is now close to £18.9 billion.
The ‘’Department for Transport (DfT) and Transport for London (TfL) remain committed to the successful delivery of the entire project and have agreed an overall funding envelope of £18.8 billion for the delivery of the project’’. (Crossrail, 2022)
The key components of the existing capital pack are displayed below:
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Project Stakeholders 
Crossrail Ltd was created as a subsidiary of Transport for London (TfL) to deliver the project to the requirements of patrons: TfL and the Department for Transport ). It is a publicly funded project, in which 60% is funded by the UK Government and 40% by TfL. Partially, the capital was raised up through a special tax that was applied to the London companies called Crossrail Business Rate Supplement.
Other contributions came from organizations and businesses that  immediately profit from this development such as Heathrow, City of London and the Canary Wharf Group.
Stakeholders were recognized through regular mapping techniques and were evaluated regularly throughout the development.  Being a project that will have both a temporary as well as a long-lasting impact on the society it was very important that those affected communities were consulted from the early stages. Before Construction began, the public was consulted, and a public awareness programme was established. (Bailey, 2017)
 Among the broad variety of stakeholders, we can mention future passengers; London businesses; DfT and HM Treasury; National Politicians; Local authorities; Local politicians and the impacted communities. (Bailey, 2017)

[image: ]

According to ICE, The Institution of Civil Engineering the Elizabeth line Crossrail’s sponsors  set 11 high-level goals for the project some as  follows:
· To make sure that the development, production, commission and  execution of the programme is consistent with UK government’s general methodology to providing of major transport infrastructure
· To help the UK transport secretary’s plan for public transport
· To improve whole-life expectancy cost over 50 years
· To deliver world life class levels of performance and reliability
· To maintain consistency in communication with stakeholders, media and loval communities
· To provide value for money at any given stage. (Palczynski Richard & Wright , 2017)

Project Risks
Some of the major risks that Elizabeth Line Crossrail had to overcome was the Geotechnical risk and the Civil Engineering risks.
A deep understanding of the land and the particular geotechnical risks that this project could encounter was crucial for the effective delivery of the Crossrail. 
A report from ICE Civil Engineering describes the special issues that Crossrail project has encountered and that the key hazards were. This importance of the key threats were initially acknowledged by the design consultants and resultant risk records from each designer were “incorporated into a project-wide geotechnical risk register to ensure consistent understanding of the risks and that appropriate management and mitigation was applied between interfacing contracts’’ (Black, 2017)
Some of the Key dangers involved the following:
· groundwater –the supervision of groundwater during tunnelling and excavation, 
· mixed face conditions –leading to a risk of volatility of the ground and flow paths for perched groundwater
· aggressive ground and groundwater – a risk in regard to the long-term endurance of concrete and cast-iron tunnel segments
· obstructions –presence of deep piles and foundations, wells and boreholes
· unexploded ordnance. (Black, 2017)
There were different requirements for each phase of the project like running tunnels, shafts, portals and box stations and they each presumed individual geotechnical investigations and ground technical investigations. Due to the long time necessary for the land research stage, liability for analysis of the geotechnical research data and development of the informative report progressed with time. 
Several engineering consultants were engaged by Crossrail to carry out various elements of the feasibility plan. This permitted for a steady methodology in the coverage and supported a better insight on how the geological circumstances and land risk differed in the context of the project’s regional set. It also saved considerable time when the multi-disciplinary designers for each stage of program development were assigned,”allowing the client to run geotechnical briefing sessions that assisted in ensuring a consistent understanding of the ground across the project.’’ (Black, 2017)
Brexit is another risk because of the estimates that Elizabeth Line had. Due to the immigration figures going down, those estimates need to be revisited.
Another risk that the Elizabeth Line Crossrail project faced was that of a worsening economic climate and this happened in a way that no one could have predicted in the initial phase of the project the Covid 19 pandemic.  Already in a tight schedule that was close to impossible to maintain due to previous delays, the Covid 19 pandemic came with social restrictions and significant health risks. It caused another significant delay in the schedule due to work being stopped for several months.  Along with it came other issues that HR departments faced when they had difficulties to fill in critical vacancies. Another thing to take into consideration is the fact that Covid 19 pandemic changed perspectives and dynamics also. Many companies and employees now choose to work from home which will eventually result in fewer people using the tube.





Conclusion

As mentioned in this paper Elizabeth Line is Europe’s biggest project that has spread across decades and had encountered several major risks throughout its development. Since the beginning of the project in 2008 United Kingdom has been through a series of events.

First there’s been the financial crash that led close to a decade of hardship. Secondly, we can mention Brexit that led to Britain leaving Europe and a few years of debating on how to do so. We can fast forward straight to Covid 19 pandemic, a never seen before crisis that led to lockdowns and social distancing along with a worldwide fear in regard to health and safety. At the end of all this the Elizabeth Line is in it’s phased opening, in an economic environment that is harsh and probably the most extreme cost-living crisis from the last 30 years. (Our Economy, 2022)
Adding to these factors the other delays encountered due to other risks and hazards, the overall spread of the project and we can still say that Elizabeth Line Cross rail is a success. 

Even so, The Elizabeth Line is opening in a London that is set out to be very different from what it was decades ago when the project was initially planned. This means that the Crossrail and its sponsors will have to rethink how to better materialize the Crossrail benefits both socially and economically.
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Figure 1 — CRL Organisation changes with respect to time / works (April 2016)
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