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Introduction and Eurostar
The reason I am writing this report is to show a problem I was involved in when working for Eurostar. In this report I will use a fishbone analysis to discover the cause and effects of the problem and gather data regarding the causes. Once data has been collected several alternatives will be shown and then reviewed with one solution being selected. Upon selecting a solution, it will be implemented and then monitored to make sure the problem is resolved. The situation I will be writing about is why Eurostar had to move from waterloo due to health and safety and a fault on the track. I personally worked at Eurostar as a team leader for 22 years and was part of the move from Waterloo to St Pancras. 
Eurostar was formed in the 1990 and was originally called European Passenger Service Limited (Companies House, 2018) which was partly owned by the French rail service (SNCF), the Belgium rail service (SNCB) and the British rail service (BRS) (Eurostar, 2018). During 1996 European Passenger service was sold to London and Continental rails (LCR) who then changed its name to Eurostar U.K limited (EUKL) (Companie House, 2018) and was run by the EUKL, SNCB and the SNCF who controlled their own territory (Eurostar, 2018). In 2009 the name changed again from EUKL to Eurostar international limited where it became a unified business owned by 3 stake holders the LCR (40%), SNCB (5%) and SNCF (55%) (Eurostar, 2018). During 2016 Eurostar limited took a loss of £25m due to passengers declining by 3% following the attacks in France during November and Brussels in 2006 which are main departure stations (The Express, 2017). Eurostar has links to over 100 destinations with over 40 services (Eurostar, 2018) and its main HQ is based in London St Pancras (Companieshouse, 2013). At present Eurostar have a cash flow of £23m, a net worth of £436m, current assets of £132m and have a current total liability of £213m (Company Check, 2018).
[bookmark: _Toc535002089]Problem statement 
The problem EUKL had was Eurostar Head Quarters needed to move location due to the development of the Channel Tunnel Rail Link (CTRL) during 2007 (Railway Gazette International, 2004) which was Britain’s first high speed 1 track for over a decade (Knutton, 2005).  
There were several reasons for Eurostar moving the H.Q, from Waterloo Station. Passengers were delayed (International Railway Journal, 2004) due to trains having to reduce speed on the British side of the channel as the tracks were old (Taylor, 1993), Eurostar had to pay two operational costs due to trains having to turn around and be maintained in the North Pole in West London (Rail Business Intelligence, 2004), which causes extra time wasted and finally, Waterloo did not have the capacity to accommodate Eurostar passengers and fast pace.
If the EUKL planned to stay at Waterloo this could have had effect on their reputation being damaged as Waterloo did not have the capacity to maintain Eurostar. With delays happening regularly and passengers being late alongside the trains being delayed by having to go and turn around in the North Pole (Rail Business Intellegance, 2004) then return to waterloo to pick up the passenger’s time management was not being controlled on a proper basis. Another affect was the safety of the people with the train having to reduce speed (BBC, 2004) rapidly when it changed over to the 3rd track leading into waterloo which was not what the train was built to do as it is a long journey speed train. The heights the problem could have become could have had major consciences for the company as if there was an accident and passengers would have been injured Eurostar would have been to blame. There could have also been a drop-in passenger travelling with Eurostar due to these delays and location. All of this would have a major effect on the companies finance and revenue.
[bookmark: _Toc535002090]Determine the root causes 
The method I will be using to help solve the problem and decide on how to improve the situation, will be Fishbone analysis. Fishbone analysis was designed by Kaoru Ishikawa during the 1960’s however it was not published in a book until 1990 when it was introduced in “Introduction to Quality Control” by Ishikawa (Mindtools, 2018). The fishbone analysis is also Known as the Ishikawa diagram and was created to find the root causes from an effect. The theory identifies where the causes are and why the process is faulty (Mindtools, 2018). First the problem needs to be identified and inserted as the fishes head (Isixsigma, 2018), the second step factors to the problem need to be inserted with lines to spine to make bones of a fish, the third step causes to the factor of the problem need to be inserted and Finally with the information inserted in to the diagram analyse the finding to create a decision on how problem can be improved (Mindtools, 2018).
The Fishbone Analysis results which can be seen in appendix A, showed that there were many causes for Eurostar moving H.Q from Waterloo. The product causes showed that Eurostar trains need to reduce speed due to the old tracks (Taylor, 1993), passengers were being delayed (Taylor, 1993) and there was no high speed 1 track from Waterloo station to the Channel Tunnel (International Railway Journal, 2004). The people cause showed the passengers were delayed (Taylor, 1993), Waterloo station could not accommodate Eurostar and two depots were being paid. The place causes showed fees for two depots were being paid, Waterloo could not accommodate Eurostar and No high speed 1 track from Waterloo station to the Channel Tunnel (International Railway Journal, 2004). The measurement causes showed the train turn around process via the North Pole (Rail Business Intellegance, 2004), trains must reduce speed due to old tracks (Taylor, 1993) and Waterloo could not accommodate Eurostar. The machine causes showed trains must reduce speed due to old tracks (Taylor, 1993), the train turn around process via the North Pole (Rail Business Intellagance, 2004) and no high speed 1 track from Waterloo station to the Channel Tunnel (International Railway Journal, 2004). The material causes showed trains must reduce speed due to old tracks (Taylor, 1993), no high speed 1 track from Waterloo to the Channel Tunnel (International Railway Journal, 2004) within and Waterloo could not accommodate Eurostar. 
The causes shown from the results of the Fishbone analysis could be related in certain situations. The train turn around process via the North Pole (Rail Business Intellagance, 2004) relates to two fees having to been paid and Waterloo station could not accommodate Eurostar. The two depot fees having to be paid relates to the train turnaround process via the North Pole (Rail Business Intellgance, 2004) and Waterloo station could not accommodate Eurostar. No high speed 1 track from Waterloo station to channel tunnel (International Railway) relates to trains must reduce speed as their old tracks (Taylor, 1993) and passengers’ journeys are delayed (Knutton, 2005). Trains having to reduce speed due to old tracks (Taylor, 1993) relates to no high speed 1 track within Waterloo station from the channel tunnel (International Railway Intellgance, 2004) and Waterloo not being able to accommodate Eurostar. Waterloo not being able to accommodate Eurostar (REF) relates to train turnaround process via North Pole (Rail Business Intellegance, 2004) and no high speed 1 track from Waterloo station to Channel tunnel (International Railway Journal, 2004). Passengers being delayed (Taylor, 1993) relates trains having to reduce speed due to old tracks (Taylor, 1993) and no high speed 1 track from Waterloo station to Channel Tunnel (International Railway Journal, 2004).
When gathering data surrounding the causes of Eurostar moving H.Q. from Waterloo Station, time and money will be saved due to not having to pay two operational costs and less time will be taken with the train turning around process. In addition, company would increase, customer and company reputations will rise, and Eurostar will be able to grow as a company.
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[bookmark: _Hlk534847963]Collecting information on the causes above I discovered that the CTRL1 that runs from Waterloo International Station to Paris takes 2 hours and 35 minutes (Knutton, 2005). However, the trains would reduce travel time by 20 minutes if using the high speed 1 rail (Gray, 2007). The high speed 1 data showed that the channel tunnel rail link (CTRL2) ran from the channel tunnel to St Pancras International Station (Knutton, 2015). The high speed 1 track runs through the London tunnel which was completed during 2004 and the track and signalling became fully functional in 2006 (Knutton, 2015). The CTRL2 can hit speeds equivalent to 300km per hour (Knutton, 2005) and runs through Dartford International Station and Stratford International Station when travelling from and to St Pancras. Dartford International Station has access to two motorways the M2 and M25 (Ebbsfleet International, 2018) and has 5000 spaces for visitors to park their vehicles (Ebbsfleet International, 2018). The facility has food to go, car rentals, currency exchange also cash machines, toilets and British transport police controlling (Ebbsfleet International, 2018). Ebbsfleet International is situated 17 mins from St Pancras using the high speed 1 rail (Knutton, 2005). Stratford International Station was under development at the time as it was to be the main station used for the Olympic games in 2012 (Sutton, 2006). Stratford international is nearer to the city of London then London city airport and is only 7 minutes away from St Pancras International Station (Knutton, 2005). St Pancras International Station has a stunning facility that has 68 luxury apartments, a 5* hotel and restaurants (Knutton, 2005). There are 13 platforms that 6 can be operated by Eurostar compared to the 5 platforms which can be used at Waterloo Station with St Pancras extending their tracks to fit Eurostar 18 car trains (Knutton, 2005). Eurostar would be able to have 8 Eurostar trains leave per hour with journeys doubled during peak hours to Paris and Brussels due to the capacity of St Pancras (Knutton, 2005). The station has around 25m visitors a year so moving to St Pancras would rise punctuality to 94-95% (Knutton, 2005). St Pancras station has 4 rail stations and the London underground, the Midlands main link (MML) runs to North of England (Roden, 2005). The CTRL2 will be finished in 2007 and when the high speed 1 rail is completed it is possible to move in St Pancras. Eurostar Paul Charles claims the move “will bring new passengers for Eurostar” if they were to move to St Pancras as it has links to the “south east midlands, Yorkshire and London” (Rail Business Intelligence, 2004). The turn-around process data gathered showed that it would be awkward to operate from the North Pole (Rail Business Intelligence, 2004) and was taking up too much time and capacity of the Northern line (Rail Business Intelligence, 2004). There is a non-operational station named Temple Mills which can be accessed from spur of Stratford International Station (Knutton, 2005). Eurostar could move into temple mills and the property would be available for 2007. Temple mills would offer full maintenance facilities, service sheds, Washing plant and more. 
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When developing alternatives notes were taken and alternative decision became visible using the data gathered. The notes showed these alternative solutions; Eurostar could move to Dartford International station, Eurostar could move to Stratford International Station, Eurostar could move to St Pancras International Station, Eurostar could move their maintenance depot to Temple mills or keep the depot at the North Pole. 
When analysing the alternatives, the alternatives are all original and new ideas which some could be combined, and some could be eliminated. First keeping the depot at the north pole would cause corruption to the North Circular line (Rail Business Intellgence, 2004) which would make operations awkward to maintain due to the time and capacity that would be used, so for that reason this solution can be eliminated. Eurostar moving their maintenance service to temple mills facility (Rail Business Intellagance, 2004) could be combined with each of the other alternatives left.  
The alternatives that were developed are; Eurostar could move their h.q. to Dartford International Station and maintenance equipment to Temple mills facility (Solution A), move to Stratford international Station and maintenance equipment to Temple Mills (Solution B) or move to St Pancras International Station and move maintenance equipment to Temple Mills (Solution C). All 3 alternatives will meet what is needed for Eurostar such as they will not have to pay two fees for facilities as Temple mills can be purchased, Eurostar will be able to operate on a high speed 1 rail and hit speeds of up to 300km per hour (International Railway Journal, 2004) and locations are of a higher capacity for passengers. The alternatives seem promising as the stations all have international links which is a good network for the passengers when travelling. 
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Solution A, Eurostar could move their h.q. to Dartford International Station and maintenance equipment to temple mills.
[bookmark: _Hlk534847901]Considering moving Eurostar h.q.  to Dartford international station, would add an extra stop to the passengers and add an extra 7 minutes to journeys when travelling (James, 2006). Temple mills is situated around 10 minutes away from Dartford international station (Knutton, 2005), which is not too bad. Dartford International Station have employees who have a high level of technical skills, however it is not certain all the staff will stay permanent within the country (Neal, 2004). The MP of Ashford Damien Green who has claimed there are other destinations to be located that would be better for business and nearer to the city of London (James, 2006). 
Solution B, Eurostar could move their h.q. to Stratford International Station and maintenance equipment to temple mills. 
Considering moving Eurostar h.q. to Stratford International Station could become more attractive for customers due to the links to the docklands (James, 2006). However, Stratford International Station will be the main station used for the Olympic games as it is situated within walking distance (Sutton, 2006). It would also be only around 4 minutes for trains to attain maintenance at Temple Mills as it can be accessed from a track just outside of Stratford (Knutton, 2005). Stratford is situated closer to the city of London then London city airport and has more links via other methods of transport (Knutton, 2005). The main problem with Stratford is that Eurostar trains would have to back up out the station in order to turn around (Walker, 2004). 
Solution C, Eurostar could move their h.q. to St Pancras International Station and maintenance equipment to temple mills.
Considering moving Eurostar h.q. to St Pancras International Station could make journeys a lot shorter for passengers when travelling (BBC, 2004). St Pancras is based in the heart of London with many links via national railway, London underground, buses and more (Knutton, 2005). Eurostar will produce more journeys during peak hours due to the capacity of St Pancras (Knutton,2005). Eurostar will also have more tracks dedicated to the company which means more trains can operate (Knutton, 2005). Temple mills is only situated 7 minutes away (Knutton, 2005), so time would be controlled efficiently. 
Weighing the alternatives showed that solution C, could be rated the highest prospect due to many links in and out of London (Roden, 2005) for passengers. More trains can be accessed during peak hours (Knutton, 2005) and more daily journeys (Knutton, 2005) with reduced times applied (BBC 2004). Solution B is rated next as train maintenance is easily accessed of a slip track (Knutton, 2005) and there are many links to the city of London. Lastly solution C, due to be the furthest away from Temple mills meaning time would be used and the comments of Damien Green (James, 2006). 
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When choosing between the alternatives I used an Analytical Hierarchy process (Appendix B) which was drafted by a professor of mathematician Mr Thomas Saaty during the 1970’s. The main factor of the Analytical Hierarchy is to discover the problems and form the solutions. The matrix weighs up the best option to use by calculating characteristics of each solution against one another. The solution with the highest rating will be the best solution and will need to be implemented (Gong, 2012).
Solution A had many positives such as the stunning facility it is located which has food to go, car rental portal, currency exchange, cash machine and more (Ebbsfleet International, 2018). Dartford is easily accessible from the M2 or M25 and has the space to park 5000 vehicles for visitors (REF). Temple mills in only situated roughly 10 minutes from Dartford (Knutton, 2005). The negatives surrounding the move are an extra stop would be added to journeys and an extra 7 minutes to travel (James, 2006). Dartford could also lose employees and it has been said that there are better locations for business (James,2006).
Solution B showed many positives such as it is close to central London and the west end. Stratford has many links to communicate around London such as the underground, buses and DLR. There is a slip track to temple mills (Knutton, 2005) which means maintenance is only around the corner. The negatives Stratford highlighted were the station was under development (Sutton,2006) and would be used for the Olympic games (Sutton, 2006). Trains would also have to back up out of the station (Sutton, 2006) as part of the turn-around process.
Solution C showed many positives such as journey times would be cut (BBC, 2004) due to the use of the high speed 1 track. St Pancras would offer more platforms to Eurostar (Internal Railway Journal, 2004) which would create extra journeys daily during peak hours (Knutton,2005). Train times would also be slashed by approximal 20 minutes (BBC, 2004) and temple mill is only 7 minutes away (Knutton, 2005), so time would be managed efficiently.  St Pancras is based in the heart of London with a stunning facility that has a 5* hotel, 68 luxury apartments, restaurants (Knutton, 2005) and many transport links around the city (Roden, 2005) and midlands (Rail Business Intellagance, 2004). 
When comparing Solution, A vs B, solution B would be the better alternative due having many links to communicate around London and is based in the central of London. Dartford would add extra time and stops to journey (Roden, 2005) which would not be convenient.
When comparing solution B vs C, Solution C would be the better alternative due to these factors more trains would be deployed and take less time (Knutton, 2005), there are many links around and out of London, temple mills is situated 7 minutes away (Knutton, 2005), has hotel for staff to be accommodated and more capacity to use.
The alternatives were ranked in this order Solution A came 3rd with 0 points, solution B came 2nd with 1 point and solution C came 3rd with 2 points.
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In order to move Eurostar h.q. from Waterloo International Station to St Pancras an action plan is needed to be put in place. With the high speed 1 rail track was expected to be completed by November 2007. The aim is to have Eurostar fully functioning from the day after the move with a normal service.
Eurostar does not have to move any of the equipment to St Pancras due to the offices having all the resources that are needed. Eurostar would have to put a system in place to take bookings prior to the move to St Pancras to maintain a normal service. Eurostar aim to be out of service for a maximum period of 12-15 hours (Rail Business Intellaganece, 2004). Train drivers will be enrolled on further training to enhance skills for the high-speed rail earlier in 2007. Hotels that are located on the premises can be used to help accommodate staff that need overnight stay. All maintenance equipment needs to be moved from North pole in west London to Temple Mills in east London. All personals who have the first shift will take the last train leaving from waterloo the previous night so normal schedule can start as normal next day.
Eurostar will need to promote that Eurostar are moving their h.q. to St Pancras to the customers so they know the destination they are moving from is different. A clear communication between staff and managers with the move happening overnight and starting schedule the next day. Eurostar would also have to communicate clearly with St Pancras and Temple mills to make sure things move smoothly.
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In order to make sure the solution certain areas will need to be monitored quarterly they are punctuality, ticket sales, passengers, revenue and feedback. 
Punctuality will need to be monitored as there are more trains due to depart from St Pancras International Station every half hour. Monitoring the trains that are departing on time and arriving will help improve the punctuality of the service.
Ticket sales will be monitored due to more platforms being operated from St Pancras International Station and more trains leaving half an hour. Monitoring this will indicate if the service is cost effective or not.
Passengers will be monitored due to the capacity of St Pancras International Station and more trains departing during peak times. Monitoring passengers indicates how well the service is being used.
Revenue will be monitored as the revenue should increase as there should be an increase in ticket sales due to an increase in passengers. Monitoring this situation makes sure that the finance structure of Eurostar is in a healthy situation.
Feedback will be received from the passengers and staff of Eurostar as this will help improve the service and highlight any new problems.
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Eurostar were in a situation that the main h.q. had to be moved from Waterloo International Station due to not running on a high speed 1 rail as the tracks were old on the UK side of the channel tunnel. Passengers were being delayed which was not good for service. There were 3 stations that could have been selected they were Dartford International Station, Stratford International Station and St Pancras International Station. However, St Pancras was the alternative that was selected due to the location, extra services and links in and out of London. The move will take place overnight, so a normal service can be run the next day. The solution should increase ticket sales, punctuality, passengers and revenue. Eurostar will also look for feedback from passengers and staff to keep improving the service.
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A) Fishbone Analysis
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B) Tom Saaty Analytical Hierarchy Matrix
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