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The next part will be the abstract:

In 2008, the Crossrail Act, which mandated the building of an east–west railway through London, received the royal assent; the following year, construction began on what will become the new Elizabeth line. This study investigates how Crossrail Limited, the client delivery organisation, was put together, how it grew over time, and what methods in programme and project management it utilised. On one of the most eagerly anticipated and most complex pieces of infrastructure in the UK, its goals were to deliver the project Sponsors' Requirements and maintain industry-leading performance in terms of health and safety, environmental and sustainability performance, as well as cost and schedule management. Moreover, its mission was to do all of this while maintaining an industry-leading performance.



1 IntroductionSection:Previous sectionNext sectionPrevious sectionNext section

The Crossrail project, which will provide the new Elizabeth line to London (as seen in Figure 1), is getting closer and closer to finishing. Over 55,000 individuals will have contributed to the delivery of the new line by the time it begins serving all destinations in December 2019, when it is scheduled to go into operation.



figure parent remove

Crossrail Limited is a publicly owned delivery organisation that was established to be accountable to its sponsors, Transport for London (TfL) and the Department of Transport (DfT), for the expenditure of 14.8 billion pounds sterling on construction work that will take place through one of the busiest cities in the world.



This article provides a description of how the organisation handled the organisation and management of its programmes, addressing the complexities of a very large-scale project to ensure that the project remained on schedule and did not exceed the budget that had been agreed upon.



2 A truck for delivering packages Section: the previous section the next section

In 2008, its partner sponsors created Crossrail Limited as a wholly owned subsidiary of TfL in order to serve as the successor to the formerly jointly held development business Cross London Rail Links Limited. Crossrail Limited is now known as Crossrail. It was established as a limited liability company with the sole purpose of designing and delivering the Crossrail project. This project involves the construction of a complete railway transportation system that will be able to run services between Reading and Heathrow in the western direction and Shenfield and Abbey Wood in the eastern direction. The new Elizabeth line railway will be turned over to TfL's subsidiaries, Rail for London and London Underground, in five phases upon the planned completion of the project, and it will thereafter be operated as part of the TfL network.



In the words of Crossrail Limited's financial backers, the company's mandate or aim was "to construct a world-class railway that fast-tracks the growth of London." This all-encompassing statement was further extended, and "pushing London forward" was accepted as the organization's goal. The values were established on the basis of the vision, and it was these values that were responsible for aligning the goals of the multi-layered client organisation and its supplier chain.



The Crossrail principles are as follows:



First and foremost, we prioritise safety.

Inspiration reminds us that we have the ability to bring about positive change in the world.

Respect is that we treat other people the way that we would want to be treated.

Collaboration — collectively, we have more strength.

Integrity — we maintain our promises.

These values, which were outlined in a booklet that was provided to all new employees, eventually became an integral part of the company's culture and were instrumental in the development of a high-performing team, which was necessary for successfully operating an organisation of Crossrail's scale and level of complexity.



In July of 2008, the Crossrail Act 2008 was given the royal assent, which granted the Secretary of State for Transport of the United Kingdom government the authority to purchase property, as well as to construct and maintain the railway. In order to put in place an organisation that is capable of performing the responsibilities and undertakings outlined in the Act, Crossrail Limited was established as the nominated undertaker. All of this had to be carried out in such a way that the project stayed within its financing allotment of £14.8 billion and the train opened on the scheduled date.



During the process of designing a delivery strategy, it was recognised that the client organisation would require an increase in the number of experienced staff members in order to cope with the scale and complexity during the whole lifetime of the project, which would last for ten years. Due to the fact that this need was present at both the project management and the programme management levels, Crossrail Limited awarded two delivery partner contracts in the beginning of 2009.



The first partner contract was given to Transcend, which is a joint venture between Aecom, CH2M Hill, and the Nichols Group. This contract was given to Transcend for the specific purpose of acting as the programme partner helping Crossrail Limited fulfil its obligations to deliver safely the overall programme on time, to the desired standard, and within budget, as well as for the purpose of supplementing the core Crossrail Limited team with technical capability. Transcend is a joint venture between Aecom, CH2M Hill



Bechtel was selected as the project delivery partner, and it was granted the second partner contract. Bechtel will be assisted by its nominated sub-suppliers Halcrow and Systra. In accordance with the terms of this contract, the project delivery partner was responsible for providing the competence to drive delivery of the centre portion which extended from Westbourne Park to Stratford/Plumstead.



Both partners spent the first two years of their appointments collaborating with the customer to establish the project, including its management systems and the controls functions associated with it. A significant obstacle that needed to be overcome was the timely mobilisation of the enormous manpower that was required for these duties.



In addition, the initiative collaborated with a number of additional organisations from both the public and commercial sectors. Despite the fact that they were not directly under the management control of Crossrail Limited, they were accountable for the delivery of important elements of the project in accordance with the contract agreements, as shown in Figure 2.
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Crossrail Limited remained contractually accountable to its sponsors for the overall delivery of the entire railway and accountable for the overall systems integration even though some of the scope was delivered by third parties. This was the case even though some of the scope was delivered by third parties. This latter job was the result of an early choice that had very far-reaching repercussions for the project. It was considered that the alternative, which was to employ a private contractor to assume accountability for overall railway integration, would not give value for money. This is assuming, of course, that a business would be able to be located that would be willing to take on the challenge at all.



In addition to taking on the role of railway integrator, Crossrail Limited is now accountable for the planning of the entire testing and commissioning work, as well as the final assembly of the safety case that will be presented to the Office of Rail and Road, which is the statutory rail regulator.



3 Sponsors' requirementsSection:Previous sectionNext section

The Department for Transport in the United Kingdom and the Transport for London (dft) are the project's respective sponsors. As shown in Figure 3, the relationship between these businesses and Crossrail Limited is defined by agreements that establish the overall needs as well as the function that each partner plays in the implementation of the railway transit system. These agreements are essential for aligning the objectives of all parties involved, giving the required safeguards to sponsors as well as the delivery organisation, and defining the high-level end-to-end scope.
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The Sponsor Agreement controls the relationship between TfL and DfT as joint sponsors, controlling the makeup of the board of directors for Crossrail Limited and laying out the main duties of the project. The Sponsors' Requirements are located at the highest pinnacle of the requirements hierarchy. These requirements outline the goals that the United Kingdom government hopes to accomplish through the creation of the project. These are explicitly included into the principal contractual framework that exists between Crossrail Limited and the sponsors, which is referred to as the Project Development Agreement. The following is a list of the 11 high-level goals that the sponsors of the Crossrail project established.



Make sure that the planning, construction, commissioning, and implementation of the service are all done in a way that is consistent with the overall approach that the UK government takes to the provision of major transport infrastructure, as well as the plans that the London mayor has for the development of London's infrastructure.

You should back the plans that the UK transport secretary has for the supply of public transit.

Provide value for money at every level.

Have solid methods for cost management throughout the whole process.

Utilizing trains with a length of 200 metres, reach a service capacity of 24 trains per hour.

Optimize the cost of ownership over a period of fifty years.

During the design, building, commissioning, and operation of the service, it is important to establish and execute quality assurance, environmental assurance, safety and security regimes.

Make sure that the design conforms with all of the relevant regulations as well as the relevant standards.

Deliver levels of performance and dependability that are on par with the best in the world.

It is imperative that proactive and constant communications and interactions be maintained with all relevant stakeholders, as well as the media and the communities in which they reside.

Maintain full production for at least the next fifty years.

Along with prescribing how the sponsors engaged the company to deliver the project, the agreement mandated a series of review points at which the project leadership team was required to demonstrate particular aspects of its maturity and capability for delivering the requirements. In addition, the agreement prescribed how the sponsors engaged the company to deliver the project.



Before construction began, the agreement was a driving force in the creation of Crossrail Limited's organisational, assurance, governance, and management competence. This foundation included the assurance process that Crossrail Limited used to verify for its management, the operators, and its sponsors that it was delivering to the requirements. This was a task that was not made easy by the length of time the project took to complete, the magnitude of the project, or the complexity of the project.



The problem was solved by ensuring that the requirements and the assurance commitments were outlined and procured inside both the design and works contracts. This was done in order to meet the challenge. The flow of assurance requirements being translated into the supply chain contracts is illustrated in Figure 4, which may be found below.



figure parent remove

3.1 Assurance

As shown in Figure 5, in addition to the "three lines of defence" that are the industry norm, the project has an additional line of assurance provided by its sponsors in the form of representation and external scrutinising authorities. This brings the total number of lines of defence up to five.
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The assurance process is the collective mechanism that integrates the Crossrail Limited organisation, its governance framework, and the management and control systems that form the backbone of the project's controls functions around time, cost, risk, quality, and reporting, as outlined in Figure 6. In other words, the assurance process is the collective mechanism that makes up the assurance process.
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A performance assurance framework was designed with the purpose of measuring performance improvement, driving cooperation, and sharing information in order to facilitate the high level of performance that sponsors want to see. The framework had six essential delivery functions, each of which was incorporated into the information on the building contract tasks.



commercial

safety and health concerns

quality (including technological compliance) (including technical compliance)

environment

relations within the community

maintaining one's social standing.

The performance assurance framework was established in 2013, and since then it has helped to support a 54% increase in performance improvement across the supply chain. Several contractors have demonstrated the ability to go beyond the minimum contracted standard and deliver either 'value added' or 'world class' performance. On the basis of a balanced scorecard, this way of monitoring the total performance improvement of contractors during the life of a project served to promote the behaviours that Crossrail Limited wanted to foster.



Information that is both precise and up to date is the oxygen that keeps major projects alive; it also gives the management team the knowledge they need to determine what kinds of corrective measures are required. Without this, those in charge are unable to make judgments based on accurate information. The digital tools and systems, as well as the manner in which they were incorporated, are critical components to the smooth operation of this process.



Figure 7 provides an overview of the integrated digital platform that was designed for Crossrail Limited. The centrally held "data warehouse" is the key to a successful reporting cycle that runs on a 4 week rolling periodic basis. This cycle allows for the production of all assurance data reports, as well as any ad hoc requirements that are outside of the normal business-as-usual process, and requires only a minimal amount of customization on the part of the user. It made it possible to transform a vast amount of data into management reports that were informative, condensed, and delivered on time.
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The sponsors established a small "joint sponsors team" to act as the point of contact for day-to-day communications with Crossrail Limited and to promote their respective interests. The joint sponsors team meets on a regular basis with various members from the project. During these meetings, any concerns that have arisen or areas in which further information is necessary are brought up and discussed. The joint sponsors team represents both DfT and TfL.



The project representatives are an integral part of the joint sponsors team; nevertheless, their work is performed separately from that of the Crossrail project team. The project representatives team, which consists of roughly ten persons and was appointed by the joint sponsors team, has been charged with the responsibility of acting as the independent assurance 'eyes and ears' of the joint sponsors team. They are co-located in Crossrail's headquarters, have access to virtually every meeting, and can attend almost any meeting. Ultimately, they will produce a totally independent evaluation of performance throughout the whole project. On a four-weekly cadence, the representatives of the project write a complete report for the sponsors.



As is the case with the sponsors, the interaction between the parties is, and always has been meant to be, open, transparent, and collaborative. This is despite the fact that project officials are present in order to protect the honesty of Crossrail Limited's claimed stance.



4 Organization of the programme Section: Preceding Section: Following Section:

4.1 Capabilities of the people and the organisation

The organisation responsible for Crossrail Limited was required, similar to those of other large-scale, long-term projects, to adjust to changes in the micro- and macroeconomic as well as political environment. Between the time the project received royal assent in 2008 and the time it is handed over to the operators in 2018, there will have been three different mayors of London and three different prime ministers in the United Kingdom.



Large programmes will invariably need to adjust as they progress through the various phases of the work, and Crossrail Limited manages this process by way of an annual business planning cycle. During this cycle, the size and shape of the organisation are reviewed, challenged, and reset for the upcoming years. When worked on in conjunction with the day-to-day delivery, the business planning work has not always been comfortable and has frequently posed a considerable obstacle. Despite the fact that it is essential to the efficient operation of the project, this work has not always been convenient.



The robustness of the process, on the other hand, has always resulted in the most efficient organisation. This type of organisation is one that is focused on both the present and future stages of the project and is able to demonstrate that essential personnel were correctly deployed and managed. The matrix management organisation structure that was used was not only flexible enough to guarantee that the execution of the project proceeded with the minimum amount of bureaucracy, but it also created a good balance between accountability for time and money (see Figure 8).
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Given the size and scope of the project, the matrix organisation had to make certain that its primary identity continued to be that of a delivery-focused project that was supported by its corporate and functional teams, and not the other way around. The leadership teams for the project will have been required to negotiate their way through five different types of restructuring adjustments over the course of a period of ten years. As can be seen in Figure 9, each modification was implemented in order to accommodate a substantial change in the phase of the project.
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In 2009, when the contracts for both the programme partner and the project delivery partner were awarded, each organisation brought immediate real advantages to the table. Examples include tools and procedures including design management, performance measures techniques, contract management, programme controls, cost management and reporting. The true and most significant benefit, however, was the availability of competent individuals who had prior experience working on related big projects to support the recruitment efforts that the personnel of Crossrail Limited were already carrying out.



This organisation provided support for the needs of the project for a period of two years, which included design, procurement, and the programme of programmed controls systems. After this period of time, it was decided that a more integrated structure was required to drive common goals and behaviour in order to focus on the subsequent phases of the project. This new integrated management team, which would be supported by a new organisational strategy, would see all three entities coming together as one and adopting an approach of 'best person for the position,' as seen in Figure 10.
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The leadership teams were able to keep their sense of accountability and control over the assurance and governance frameworks as a result of the flexibility of the structure, which was one of the defining characteristics of the reorganisation.



4.2 Administration

On every project, the capacity to make decisions that are both clear and effective in a timely way is the most important need that must be met. The phrase "governance" does not adequately capture all of the obstacles and difficulties that are connected with the process by which decisions are made at each level of the organisation when dealing with a project of this magnitude.



Crossrail Limited, on the other hand, has been operating an established and comprehensive governance structure for more than seven years already. This structure is intelligible, dependable, responsible, and adaptable when necessary in order to cope with the many technical and commercial difficulties. It was necessary for Crossrail to establish a governance structure that not only acknowledged the size of the organisation that would be required to carry out the project but also had the potential to develop throughout the course of its lifetime in order to accommodate any alterations in the environment.



The programme governance map is depicted in Figure 11, which also emphasises two very important distinctions that are built within the governance model. These differences are corporate governance and operational governance.
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4.2.1 Administration of businesses

To ensure that the project is carried out in accordance with its statutory and contractual duties and in a manner that is consistent with the UK Corporate Governance Code, the board of directors of Crossrail Limited is responsible for the overall direction and management of the organisation.



It continues to be the ultimate decision-making authority for moving the project forward, and it does so by delegating this responsibility through the executive structure to the level at which it is most appropriate. Additionally, it is responsible for setting the agenda for the rest of the organization's operational and functional teams.



4.2.2 Governance of the operational level

Beginning with the programme level, moving on to the sector (which was formerly known as the area) level, and finishing up at the project level is how operational governance is implemented at the three levels below corporate governance. The accountability and responsibility matrices of the organisation are adequately accommodated by the framework, and it makes use of a structure of authority that specifies delegated degrees of financial, contractual, and payment restrictions for accountable personnel.



Along the same lines as the organisational structure, the leadership team for the project has on occasion put its own governance model to the test by examining its boundaries and questioning whether or not it is still enough for the tasks at hand. Significant adjustments to strategic meetings have been made on many occasions over the history of Crossrail Limited. These adjustments may have been made to the applicability of the meetings, their structure, the attendees, the frequency, or a combination of all four. This has shown to be a successful method for taking a strict approach to the task of keeping things simple and ensuring that project and programme management continues to be as efficient as it possibly can be.



4.3 Programme controls

Project and programme management that is effective requires effective controls in order to function properly. Controls can have many various connotations depending on the company using the phrase; nevertheless, for Crossrail Limited, this concept encompasses cost management, schedule management, risk management, the performance management baseline, change control, performance analysis, and reporting.



4.3.1 Establishing the work-division organisational structure

Before any contracts could be acquired, one of the first goals for Crossrail Limited was to create and execute a coherent work-breakdown structure. This structure was going to form the backbone of how the programme was going to be packaged and delivered, thus it was extremely important. Crossrail Limited conceived up and implemented the work-breakdown structure, which was then used for the entirety of the programme. It was incorporated as an essential part of both the contractual works information document and the structure of the delivery teams. In the original plan, it was envisioned that all parties responsible for the delivery of works would apply the work-breakdown structure in a consistent manner across the entirety of their respective work scopes and data sets.



Early on, it was realised that a high-level geographical separation between works in the west, centre, and east of the central working area would need to be implemented in order for the team to accommodate the basic and practical reasons that would drive this decision. Figure 12 demonstrates how the division of the programme into three geographical zones allowed each region to manage works of a comparable scope. For instance, each section would have a minimum of two tunnel boring machines (named Ada and Phyllis in the west, Elizabeth, Victoria, Ellie, and Jessica in the central section, and finally Mary and Sophia in the east). Additionally, there would be a reasonable split of the new stations to be built, with four stations in the west, three in the central section, and two in the east.
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In 2015, the programme made a significant adjustment to the structure of the work-breakdown process by shifting its emphasis from geographical 'areas' to academic fields, sometimes known as sectors. The shift took place at the same time as an organisational change, with the goal of maintaining consistent alignment between the organisational breakdown structure and the work-breakdown structure. This change was made because it was necessary to acknowledge a fundamental shift in the physical works that were being done on site. A significant portion of the heavy civil engineering work (tunnels, excavation, sprayed concrete, etc.) had been finished, and the mechanical and electrical fit-out was now spanning the entire route from end to end.



After determining the work-breakdown structure and the contracting strategy for the manner in which the works were to be provided, the cost-breakdown structure and the delivery organisational structure were devised in order to provide assistance in the delivery of the work-breakdown structure. Figure 13 depicts the existing sector-based alignment that exists between the work-breakdown structure, the cost-breakdown structure, and the organization-breakdown structure, as well as the extent of breakdown that exists between the different tiers, as depicted by the pyramid hierarchy.
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4.3.2 Maintaining a punctual schedule

As can be seen in Figure 14, the Crossrail project has never been carried out without a comprehensive programme or schedule. It was originally referred to as the master control schedule, and it serves as the single guiding document that serves as the backbone of every time-related review that is carried out on the project. Any failure to meet compliance with dates held in the schedule is immediately flagged as a critical issue. The master control schedule was properly redesignated as the master operations and handover schedule as the project progressed closer and closer to completion and handover.
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It is imperative that stringent adherence to planning standards be maintained in order to keep a schedule that is consistent with such a large-scale and high-profile project. Crossrail Limited, in contrast to the majority of other projects, does not resource load the activity schedules. This is one of the more visible departures from the standard rule book. The cost-control function owns and is responsible for maintaining the management of resources across the work-breakdown structure. This has the advantage of allowing the planning disciplines to concentrate solely on tasks related to planning, which is a significant benefit. As shown in Figure 15, the level 1 integrated schedule is made up of the master operations and handover schedule, which has roughly 5000 actions written into it.
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In tandem with the management of the master operations and handover schedule is the management of a bi-annual schedule quantitative risk assessment. The purpose of this evaluation is to determine the % confidence that the major commissioning stage dates will be met. This information is one of the key performance indicators that the sponsors and management of Crossrail Limited use to monitor progress toward achieving their goals; they use this information to track the progress.



4.3.3 Keeping to one's financial budget

The cost of the works was initially expected to be closer to £18 billion by the original control baseline. Since then, during each of the project's key phases, the expenses that are linked with it have been continuously honed in on and improved. By the time the actual construction work began in 2009, it was estimated that the total cost of the project would be £15.9 billion. This was a significant decrease from the previous estimate.



After the original pricing, the project was acquired right after the commencement of the global financial crisis, and it is clear that the rates charged by contractors dropped significantly as a result of the intense competition they faced to secure long-term big construction packages. Despite this, the team at Crossrail Limited always kept an accurate perspective while making estimates. Because of the tight collaboration with the sponsors, accurate cost estimates were maintained, and a quantitative risk-based approach was utilised to ensure that these estimates were thoroughly understood, including the locations of the most significant areas of uncertainty in the pricing.



As a direct consequence of this, a reliable cost range or 'funding envelope' within which to work has been created. Crossrail Limited was able to be relieved of the stress of working to a single fixed number as a result of the distinctive distinction in the way the organisation was set up, which was a pragmatic approach on the part of the sponsors to acknowledge that uncertainty existed. Crossrail Limited was able to maximise opportunities for decision making by adopting this more current method, rather than being restricted by a figure. Additionally, the company was able to publicly state that actual variations are to be expected.



After the election of a new coalition government in 2010, a national comprehensive expenditure review was carried out, which posed a challenge to all publicly funded infrastructure projects by requiring them to find cost-cutting opportunities. There was no exception for Crossrail.



As a result, the delivery team conducted a comprehensive optioneering investigation, and by November 2010, they were able to pay back over one billion pounds in costs that had been projected. This was mostly due to a change of the tunnelling plan that had been implemented. This meant that the finished railway services would now resume across the core part in December 2018, rather than 2017; this would be followed by a staggered introduction of services over the rest of the line; nonetheless, the scope of the project would not be lowered.



As a result of the rescheduling, the funding envelope required to deliver Crossrail Limited was revised down to £14.8 billion from £15.99 billion. This cost was a fully inclusive one, meaning that it accounted for both unforeseen circumstances and anticipated price increases. Since 2010, there has been no modification to this particular number.



4.3.4 Cost management

Due to the fact that Crossrail Limited is spending around 24 million pounds each week, it has been important for them to take a very rigorous approach to the management of costs as well as the control of changes. In order to make this possible, a set of processes that are concise but extremely specific were developed and incorporated into the material regarding the contract works on day one. Crossrail managed to achieve uniformity across the entirety of the project and its supply chain with a single stroke.



Crossrail established a "single source of the truth" in order to bring everything together. This was done by developing a comprehensive cost-breakdown structure within the cost management system, which paired with the work-breakdown structure within the planning tools. This allowed for everything to be brought together. In the same vein as the management of governance and the organisation itself, a review every six months has always been performed to verify that the systems continue to be suitable for their intended purpose and that they do, in fact, give transparency and legacy data on demand.



4.3.5 Collaborative endeavours facilitated by NEC3 contracts

The decision to adopt the NEC3 suite of contracts from the Institution of Civil Engineers was a natural one, as is the case with the majority of significant building projects in the United Kingdom. Crossrail Limited made the decision to use the NEC3: Engineering and Construction Contract Option C, which is a target-price contract with a pain/gain mechanism. As a result, the company tailored its procurement approach to accommodate this choice. This form was also used extensively by the UK Olympic Delivery Authority when it came time to acquire venues and infrastructure for the Olympic and Paralympic Games that were held in London in 2012.



It was of the utmost importance for Crossrail Limited, as a client, to embark on an open, fair, and collaborative approach with all of its contractors, building consistency into the delivery by standardising the contract works information, and setting consistent expectations across all construction sites. As is the case with many other clients, Crossrail Limited began by utilising the standard Engineering and Construction Contract. Subsequently, the company made the decision to alter certain aspects of the contract by incorporating Z clauses. These Z clauses included provisions to implement value engineering and tighten the language surrounding indemnities.



Because of the number of contracts, it was necessary to construct a custom suite of contract administration tools and databases. These tools and databases have assisted in the management and efficient recording of the enormous amount of formal correspondence that has accumulated over the years. The project will be able to accomplish its aim of having all contracts commercially concluded by the time the operators open the railway with the assistance of this technology, which will help the project avoid a protracted contract close-out procedure.



Collaborative business ties according to BS 11000 1:2010. Since a framework specification' (BSI, 2010) (now BS ISO 44001:2017) did not exist in 2009, collaboration on the Crossrail project was built on the premise of shared opportunity and shared accountability through a target-cost-driven contracting model. This was done in order to ensure that the project would be completed on time and within budget. This is how the connections were initially formed, and it is also how they are now being maintained and managed.



Crossrail Limited has made the decision to adopt a large number of the principles that are contained within BS 11000, and considerable effort is made at all levels to manage each relationship and to maintain open lines of communication. Additionally, efforts are made to encourage sharing and best practise across relationship boundaries, as well as to encourage the use of lessons learned on new contracts as they become available over time.



4.3.6 managing precautions to avoid potential risk

When it comes to the strategy that will be used to deliver the project, management has been in the lead role. This is an essential component of the assurance that it provides to the risk that the sponsors face. During the phase of development where the programme is being developed, a significant amount of work was spent determining the strategic dangers to which the programme would be exposed. A substantial component of the strategic risk base was comprised of the promises, liabilities, and requirements that were made as a direct result of the resolution of many of the issues that were brought up when the law was being drafted.



It is essential for the justification of the business case and the collection of sufficient funds to have an accurate cost estimate of any significant infrastructure project. It is necessary to develop an estimate at a very early stage in the lifetime of the project, when there are still a great deal of unknowns. The team at Crossrail Limited decided against developing a cost model using the traditional optimism-bias approach that is used by the UK government. Instead, they moved to take a quantitative risk-based approach. They chose to build complete models and strived to fully understand where the uncertainties lay and what the risks associated with the project were.



The more inventive method to managing the cost associated with uncertainty enabled the sponsors to remain fully engaged in the process while also enabling some of the technical decision making that was essential at the time. Many people working on the project believe that the project's programme in successfully defending the cost and programmed schedule was in large part due to the participation of the sponsors in the project. Because the sponsors took an active role in the process, they had a complete comprehension of the requirements that the programme team needed to meet in order to effectively deliver the works.



As the programme evolved from the development phase into the delivery phase, this emphasis on risk management remained a critical component of the strategy. The team at Crossrail Limited instilled a culture of risk management so that as more and more multi-disciplinary designers joined the project, risk management was ingrained into their thinking from the very beginning; designers were focused on designing out risks and uncertainty rather than inadvertently building them in.



The delivery phase moved from the design phase into the construction phase, which resulted in a shift in the emphasis placed on risk management. After the strategy, policies, tools, and reporting were all put into place, the next step that needed to be completed was to push risk management farther down into the supply chain.



For example, in the field of technical risk management, the adoption of one key document – The Joint Code of Practice for Risk Management of Tunnel Works in the UK produced by the Association of British Insurers and the British Tunnelling Society (ABI and BTS, 2003) – made risk management a fundamental tenet of working practises on all tunnelling and underground contracts, and it has remained so throughout the entirety of the works.



4.3.7 Keeping a reporting

The reporting cycle that Crossrail Limited bases its operations on is an extremely important component. Figure 16 illustrates that it takes a total of six weeks to transport performance management data from their point of origin with the contractor all the way to the board of directors of Crossrail Limited and the sponsors. This estimate is based on an annual cycle of 13 rolling periods of four weeks each.
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The programme delivery board is the single most significant instrument for performance management and intervention, as stated within the governance rules. These provisions state that this should be the case. The forum is a controlled evaluation of each significant contract associated with the project, and it is headed by the programme director. The review takes place over the course of two days.



It gives the leadership team the chance to investigate the current standing of each component of the project, which in turn supplies essential insight and input for the executive committee and board reports as well as the meetings that will follow. The reviews are organised in accordance with a dashboard for the project that is a single page in length.



5 Observations on the Overall SituationPrevious section:

The approach to project and programme management that Crossrail Limited has taken has aimed to create a new standard for the delivery of large infrastructure, not only in the UK but also internationally. The majority of its success up to this point may be attributed to the fact that it focused on perfecting fundamentals from the very beginning. That indicated



having a strategy that is lucid and is founded on a set of client needs that has been well articulated

ensuring that the appropriate number of qualified individuals are put to work

preserving ease of use and adaptability in all aspects

Recognizing and managing the risk involved by always "looking around the corner."

establishing immovable deadlines based on the critical dates, which must be reached.

The creation of efficient project controls, together with frequent management reports distributed on a four-weekly basis and including correct information, enabled a focus on the most important concerns and obstacles. In addition, the programme was able to continue its forward momentum thanks to an efficient decision-making process that was made possible by a governance structure that was both effective and kept under frequent evaluation.



The Crossrail Limited board and leadership team were able to keep their focus on stakeholder management and project delivery thanks to the adoption of a partnering approach to organisational delivery, which was appropriate given that Crossrail Limited is a client organisation with a special purpose. This proved to be an effective strategy.



[bookmark: _GoBack]Crossrail Limited is continuing its efforts to predict delivery within the available funding and to open the train on schedule in phases. Because of the hard work, dedication, and professionalism of the hundreds of men and women who have contributed to the project up to this point, this goal has been successfully accomplished.
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