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Executive summary

The aim of this analytical dissertation is to examine the HS2 project from different aspects. All areas that may be affected by the project have been considered (Such areas are cost, economic, environmental, educational, people). During the analysis, the available financial, environmental, and economic analyzes and diagrams were evaluated. In view of all this, it can be concluded that HS2 will go beyond the planned financial framework, but the projected potential increase in production indicates a return on investment. Furthermore, the effects on the environment produce rather conflicting results.
This dissertation has shortcomings. Due to the extent of the data available and the lack of current data, and the constantly changing circumstances it was not possible to make precise findings.
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The aim of the dissertation is to present the HS2 project, including the history, advantages and disadvantages of the project, the study of economic and environmental impacts, trying to examine all aspects.
The HS2 train is a high-speed electric train based on the TGV technology known in France. So-called Maglev also came up during the project. Maglev, also known as a floating magnetic railway. As can be seen from the article in Britannica (2020), the principle of its operation is basically how magnetic forces interact, that is, they attract and repel each other. It has a number of advantages, some of which are low operating and maintenance costs, all due to the fact that the train does not run on a conventional rail, so it does not come into direct contact with the rail, making parts harder to wear out. Furthermore, due to the lack of contact, the train is quiet and does not pollute the air. Installing a Maglev system is not easy as it requires its own infrastructure, so it cannot be combined with existing and built railway systems. In addition to the construction of the infrastructure, the other determining cost factor is the rare earth elements required for its operation.
The HS2 rail summary (2021), published on the Engineering news and innovations page, also writes that the high-speed train will connect London, Birmingham, the East Midlands, Leeds and Manchester. Glasgow, Edinburgh, Liverpool, York and Newcastle will also be connected to the HS2 network. England’s first high-speed train, the HS1, connects London and the Channel Tunnel. The HS2 railway has several construction phases, the first phase will connect London and Birmingham, and the first trains are expected to be operational in 2026. The second phase has two sub-phases. The first sub-phase, 2a, would connect Crewe and the West Midlands. The second sub-phase, 2b, would run between Crewe and Manchester and the West Midlands and Leeds. The second phase would begin in 2022 and is expected to be completed by 2032.
The government has decided to try to speed up the processes, work and bring forward the opening of the second phase so that they can reap the benefits of the phase sooner.
However, the consent of Parliament is required to start work. A so-called hybrid bill includes the plans. A hybrid bill is a set of motions for new laws or changes to existing laws. It applies to both private and public affairs, so it changes laws so that changes affect everyone equally and affect individuals to different degrees. The current hybrid bill includes the Channel Tunnel Rail Link Act 1996 (HS1, i.e. between St Pancras Railway Station and Tunnel Channel) and the Crossrail Act 2008 (this railway line runs between Maidenhead and Abbey Wood).
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Figure 1 - HS2 Phase 2 route map

The main goal of the construction of the new railway network, the super train, is to increase railway capacity, reduce travel time between designated stations, and reduce carbon emissions for a more livable future. 
As can be found on the official website of HS2, an article called What is HS2 (2021) highlights its main advantage, among other things, that it increases railway capacity by reducing congestion on existing railway lines. This will also allow more people to travel and allow more freight trains to travel, which can also help with congestion on the roads, thus reducing emissions.
Shortening travel times can encourage people to travel by train rather than by car, travel more by train. In terms of carbon emissions, HS2 emits significantly less than a plane or car traveling a similar distance. The HS2 train has and will have a positive impact on the economy, creating new investments, developments, and new jobs.

As Kardes et al. 2013, p. 905-917 also explains in his article the needs of today’s modern developing world for megaprojects and giant investments. However, the most fundamental component of the success of projects of this size is the proper management of complexity. In the case of HS2, cooperation with suppliers, contractors, political parties, local and international organizations and partners, and the public.
The implementation of such projects can take years, the economy is constantly changing over the years, the political situation, rising costs, unforeseen difficulties are to be faced, but despite these, the cancellation of projects of this size is not typical. There is an enormous amount of money invested in such projects, so there is a point after which it is too late to return. It is essential to assess all risks and identify and apply appropriate strategies to mitigate them as Figure 2. shows integrated framework for risk management (Kardes, 2013).
As far as leadership qualities are concerned, it is important to define and follow policies, define, and keep common goals in mind, avoid conflicts and maintain cooperation, and to use appropriate tools. Overall, the implementation of such projects is a major challenge in both design and implementation.

[image: ]
Figure 2 - Integrated framework for risk management
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According to an article in Tunnels and Tunneling (2014), the government planned to establish a new college. It will provide the special training and qualifications needed to sustain the development of HS2. It also provides a qualification to understand the use of innovative technologies and equipment. In addition, the college will co-operate with private training providers and higher education institutions. 
The National College for Advanced Transport and Infrastructure (NCATI) in 2017 opened in Birmingham and Doncaster. In addition to college training, the educational institution also provides training opportunities for employees already working in the profession. 
The mission of the school is to bring out, after completing the training, well-trained professionals who will ensure the supply of this profession. There is a great need for all this because the profession is aging.
The following courses can be chosen civil engineering, track, systems engineering, command, control and communications, power, rolling stock, and operations. Training offers are listed in the table (GOV, 2021) below.

	Level 3 
	Level 4
	Level 5
	Level 6+

	Access to Higher Education (Engineering) Diploma
	Certificate of Higher Education in High Speed Rail and Infrastructure
	Foundation Degree in High Speed Rail and Infrastructure
	BSc in High Speed Rail and Infrastructure

	Level 3 Apprenticeship in Train Driving
	Apprenticeship in High Speed Rail and Infrastructure
	Apprenticeship in Rail Engineering
	Apprenticeship in Rail Engineering (Degree)

	
	Apprenticeship in Rail Engineering
	Apprenticeship in Operational and Departmental Management
	Apprenticeship in Rail
Engineering (Masters)

	
	Apprenticeships in Associate Project Manager
	
	


Table 1 - NCATI Apprenticeship and HE offer
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According to an article in the journal Civil Engineering written by Wilcox (2016) research by the Royal Academy of Engineering shows a strong link between economic growth and engineering in the UK.
The relationship between the two has always been known, but there has been no numerical evidence so far.
Data were collected from 99 countries and various factors such as employment levels, wages, investment, and others were identified. Based on these factors, the so-called Engineering Index was established.
According to the Deputy CEO and Strategic Director of RAE, "Many outside the profession are unaware of the extent to which engineering contributes to growth in many areas of industry and society, and the tangible impact it has on everyone's lives." (Sillem, 2016)
An article in The London Economic written by Allock (2018) also reads that engineering plays a key role in the UK's economic situation. Engineering accounts for 26% of GDP, which exceeds what the financial or commercial sector, for example, provides.
High-profile engineering plans such as HS2 all add to your economic processes. They improve the infrastructure, the constructions ensure continuous work, the technical developments make the construction simpler, they increase the standard of living, they affect almost all areas of life.
Encouraging young people to enter engineering is important, so they can contribute to economic growth, maintaining and increasing prosperity.
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The Covid pandemic has greatly affected people’s travel habits. Due to the constant lockdowns, it can be said that the usual trip is impossible. The use of buses, trains and cars has also drastically decreased. Freight traffic also decreased during the first lockdown period. Restrictions have been going on for more than a year, which is why people have become accustomed to closures, new rules have become the norm. Everyone had to adapt to restrictions, change habits. Whoever had the opportunity started working from home or less hours. As a result, fewer and fewer people have needed to use public transportation. Those who could not work from home and had the opportunity preferred to use bicycles.
The graph (Office for National Statistics, 2020) below shows exactly how car and public transport, as well as transportation, changed between March and December 2020. At the time of the first lockdown, bus and train use then dropped to zero, but the number of bike users multiplied.
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Figure 3 - Transport use by mode during first lockdown

As mentioned earlier, people’s habits have changed, other things have become important as a primary consideration. This is important because since the virus, people have chosen their mode of transportation based on different considerations. This is illustrated extremely well in the figure (McKinsey & Company, 2020) below, which contains aggregated data for six countries.

[image: ]
Figure 4 - Key reasons to choose a mode of transportation

Before the virus, the most important consideration in choosing the way to travel for business and work was to minimize travel time, followed by convenience and price. The space provided on public transport, the risk of congestion and the risk of infection cannot be neglected. Nowadays, the risk of catching the virus is the primary consideration, and travel time has become secondary. In the case of personal trips, the priorities changed similarly.
All of these factors are important because the question may arise as to whether there is a real need for the services provided by HS2. Will people really take advantage of this super train or will capacity remain untapped. Of course, it is important to reduce emissions of pollutants, to reduce freight traffic on the roads, to shorten travel times, but if working from home can be solved, why would people choose a time-consuming commute to work. If people continued to work from home or go to work only four days a week instead of five a week, or would choose another mode of transportation, would it really be worth the project, which consumes a lot of money, planning, time, and may not be used in the years to come.
The emergence of the covid epidemic has slowed the process of building HS2. Of course, a risk assessment had to be carried out on each of its construction sites and acted in accordance with government measures. Delays in work, changes in working conditions, and planning and adherence to Covid regulations all result in additional costs.
In an article in CITYA.M. (2021), Andrew Stephenson said it would be a terrible reaction to shut down major engineering projects under the influence of the virus, and if that were the case, 13,000 people could have lost their jobs.
However, one-fifth of trains will not be in demand after the epidemic either, but it is better to think in the longer term than in the near future.
The railway sector fell by almost 80% compared to the February 2020 data, which is also well illustrated in the graph (Office for National Statistics, 2021) below.
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Figure 5 - Services industries February 2021 compared with February 2020
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The latest report of HS2 6-monthly report to Parliament (2021) explains the following, a summary of the progress of the project and the effects of HS2 on the environment and the community.
According to them, the amount available for the implementation of the first phase at 2019 prices is £ 44.6 billion, of which £ 40.3 billion was for project costs and £ 4.3 billion for ad hoc costs. In 2021, project costs for Phase One did not change, of which £ 11bn was spent. By April 2021, ad hoc costs had increased by £ 200 million.
The additional costs incurred by the Covid virus will be financed from reserves held by the government.
Approximately £ 400 million in additional costs are expected due to delays in planning, approval of permits, demonstrations, extra measures, and regulations introduced due to the virus, and delays in work caused by the virus.
In the previous six-month summary, the expected occurrence of an additional 400 million was already reported due to the planning and construction works related to the Euston station.
It was also mentioned in the previous half-year report that an additional cost of £ 400 million is expected to be incurred due to the execution of the works, which will be financed from the HS2 Ltd. fund budget.

According to a dissertation called HS2 Regional Economic Impact published by Highspeed (2013), HS2 has an impact on economic growth. As the cities connected by the project become more accessible, closer together, it will be easier for companies to stay in touch and organize day-to-day activities. By reducing the distance and the travel time, there is a better opportunity for cooperation and trade, which gives space for the increase of production. Businesses will have better opportunities to keep in touch with suppliers and there will be more choice in terms of suppliers. This will all affect the price of the product and give consumers more choice. Because of the faster access to cities, it would give companies the opportunity to choose from in the wider labour market. (Figure 5)
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Figure 6 - Potential impacts
The more efficient method of transport also reduces transport costs, which also promotes competition and the more efficient functioning of markets.
By 2037, an annual output growth of £ 15 billion is expected, which would mean 0.8% GDP growth. However, this growth could prove sustainable after the opening of HS2, which would be accompanied by economic growth.
The figure (Figure 6) below illustrates the potential economic growth in 2037 following the opening and use of the HS2 railway. 


[image: ]
Figure 7 - Estimated change in economic output after investment in HS2 (2037, at 2013 prices)

The implementation of the HS2 project comes at an additional cost, however, if it meets the expectations, the investment and the extra expenses incurred will definitely pay off.
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The first-phase environmental study, the London-West Midlands Environmental Statement (2013), summarizes HS2 for all environmental impacts in the London-West Midlands section. Impacts of HS2 on agriculture, forests, soil, water, air quality, climate, ecology, cultural heritage, community.
As the study suggests, this phase of HS2 is needed because it promotes economic development through the rapid and efficient movement of many people and goods, as it provides a direct link between cities. Low harmful gas emissions are essential due to the Carbon Plan. The Climate Change Act (2008) sets a target of reducing 1990 UK net CO2 emissions and various greenhouse gas emissions by at least 100% by 2050.
At the end of April 2021, it was enacted into law that by 2035, harmful emissions should be reduced by 78% compared to 1990 levels.
During the construction of the HS2 line, it is necessary to create bridges, tunnels, viaducts, embankments and noise protection fences. Because the HS2 is such an extremely high-speed train, it needs a road where there are no sharp bends or steep inclines or slopes. In the case of smoothing uneven sections, the formation of embankments or cuts provides a solution. It is important that tunnels longer than 1 km also require an escape route, as illustrated in the figure below.

[image: ]
Figure 8 - Cross-passage escape route
In terms of air quality, only temporary effects will be felt, especially during the construction period. As electric trains will be operated, so they will not degrade air quality. However, car and freight traffic will change for a short time, which will temporarily increase air pollution. However, dust pollution caused by construction sites will not be significant.

The HS2 project will also have an impact on cultural heritage. Grade I, II and II * buildings are buildings of some historical or special significance, so it is in the interest of the nation to preserve them. During the works, six Grade II buildings will be demolished, four will be remodeled and eight will be relocated. No Grade I or Grade II * buildings will be demolished. Before, during and after the works, the status of all affected historical monuments will be continuously recorded, which will be accessible to local communities.
The aim of the project is to have the least possible negative impact on wildlife and, if the harmful effect cannot be avoided, to compensate for them.
The project also aims to change the landscape as little as possible. As summarized in paragraphs 115 and 116 of the National Planning Policy Framework (2012), special emphasis should be placed on preserving the condition and original beauty of national parks and areas of outstanding natural beauty. Furthermore, the preservation of the animals, plants and ecosystems living in these areas is of primary importance. Any significant works and investments planned in these areas are not allowed, only in exceptional cases when they serve the interests of the community.
These investments should include why they are needed, the total cost, the adverse or irreversible effects on the environment, and the impact of their rejection or implementation on the economic situation.
This is important because HS2 affects the Chilterns Area of ​​Outstanding Natural Beauty, however, based on the above, the investment can be authorized as it serves both Community and economic interests.
The first phase, which is about 230 km long, of which 53 km will be tunnels, 65 km embankments, 74 km cutting, 19 km long bridges and viaducts.
Of course, it must also be ensured that the formation of an electromagnetic field will not be harmful to health. The interference caused by the field will be constantly monitored in order to meet both British and European requirements. The operation of the field will be provided by a power supply system, however, this will not provide a level of power supply that could potentially extend beyond the boundaries of the railway line, thereby causing any damage to health.

The environmental study also emphasizes that the HS2 plan will create tens of thousands of jobs, which is crucial for economic recovery. The downside of this project is that hundreds of stores will have to move due to construction, which puts jobs at risk. Due to all these inconveniences, companies will receive compensation and resettlement assistance.
As for noise, vibration and other annoying sound effects, the goal was to minimize them. The impact of noise and vibration on local residents and buildings is also taken into account in the assessment, therefore sound insulation will be provided where necessary.
The works will generate more than 100 million tons of waste, but 90% of this will be recycled.
As for the water supply, the goal was to cause the least damage, including increasing the chance of floods, water pollution.
So, to sum up the environmental study, it can be said that despite the fact that the project was designed to cause the slightest changes in all respects. However, certain changes will be inevitable, such as the demolition or relocation of some buildings, the construction of bridges, tunnels, the relocation of habitat for some animal species, and the deterioration of the landscape, especially in The Chilterns AONB. All of these contribute to the achievement of the set emission targets.

The HS2 Environmental statement West Midlands - Crewe (2017) includes the following findings. As in the first stage, they definitely strive to have the least impact on the environment, the landscape, the wildlife. As with the construction and operation of the first phase, it will be necessary to relocate certain wildlife during the second phase. The railway will also pass through the Cannock Chase Area of Outstanding Beauty but will have no notable impact on the environment. In the same way, noise protection fences will be built, and bridges, tunnels, embankments, and cuttings will need to be built. Waste from construction sites accounts for 98% of all waste, which can then be recycled during the implementation of embankments and other structures. The implementation of this phase of HS2 will also create new jobs. And, of course, this phase also contributes to achieving zero carbon emissions.

The Wildlife Trust What's the damage? (2019) draws attention to the damage caused by HS2. The HS2 route involves 14 Wildlife Trusts. The report also states that despite HS2 Ltd’s commitment to follow the so-called Biodiversity 2020 strategy, it is not fully meeting it. This is because the aim of this strategy is to stem the biodiversity of England by 2020 and to help ecology function healthily. The goals needed to achieve these include (but are not limited to) restoring a certain percentage of damaged ecology, providing larger and more coherent habitats for wildlife, and preventing human activities from causing the extinction of endangered species. Thus, according to The Wildlife Trust, HS2 does not meet the above-mentioned few conditions, as it does not provide a coherent wildlife at all by laying a new railway network and creating different structures (bridge, viaduct, embankment, cuttings, railway station) it breaks up even more. As the line affects and cuts through many habitats, in some cases it is necessary to relocate these species, which poses a risk to their survival.
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The above has briefly discussed the potential benefits of HS2. However, it can have not only advantages but also disadvantages. Over the years several groups have formed against HS2, including Stop HS2, Extinction Rebellion. Several environmental groups such as The Woodland Trust, The Wildlife Trusts, The Selborne Society, The Campaign to Protect Rural England and a number of smaller groups and politicians are also against the project.
These groups or individuals are of the opinion that there is no need for a high-speed train. It is considered that the benefits and gains of the project do not compensate for the damage or costs caused by its implementation. They doubt that the multibillion-dollar investment, which will consistently exceed the budget, will pay off in the years to come. They are opposed to all the changes that will take place in the environment during the construction of the railway line. This includes the relocation of wildlife from certain animal species, changes in vegetation and landscape, and will also affect buildings of historical significance.
Last but not least, people living around the railway line will also be affected in terms of operational noise and vibration. They will be even more disturbing by the noise of construction sites, the increase in local traffic and delays. Houses will be acquired, shops will be closed or relocated due to the route of the line.
Of course, reducing emissions is vital, but it is considered that the operation of HS2 will not bring about significant changes in this regard, mainly due to years of construction.
As Rukin (2019), the leader of the Stop HS2 campaign, summarizes in an article in the Independent, high speed rail is not as good an idea as it seems at first.
The main counter argument of these groups is that, although the main goal is to reduce CO2 emissions, the development of HS2 and the construction of related investments would still involve more emissions than the use of conventional rail. Such related investments include the construction of stations, houses, bridges, tunnels along the new railway line, which will be discussed in more detail later.
The other counter argument is that despite the hope and promise that HS2 will free up extra capacity on existing tracks, which will reduce freight traffic on the roads and reduce the number of people traveling by car and plane, this will not really be the case and if there is a change will also be, in fact, so small that it cannot be noticed. Not to mention that investments are already exceeding the planned budget.
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This essay examined the HS2 project in more detail, from several perspectives. The primary goal of the project is to contribute to the Zero carbon emissions by 2050 by reducing harmful emissions.
As explained in the dissertation, the project would contribute to economic growth through productivity and job creation. It would promote the development of certain businesses, provide better or more opportunities for companies in the vicinity of the railway line, such as more choice in the workforce or even more choice between suppliers. It would shorten travel time, allowing people not only to be forced to work in the local area, but also to be able to work in more remote regions. It also provides specialized training opportunities for railways, supporting training programs for young people and those already in the profession.
The positive effects are promising, but the negative effects also had to be taken into account. Although the aim is to reduce greenhouse gas emissions, there is a contradiction in the view that the impact of this train will really be significant. Meaning that it will actually reduce this passenger and freight traffic on the roads, or that more passengers will choose this mode of transport who have not been forced to use public transport so far. Not to mention that emissions will increase during construction work. People living around the railway line will also be affected by the construction. Residential buildings, local businesses will be discontinued or transformed. Significant changes are also taking place in the environment, such as fauna and flora, historic buildings.
The economic growth generated by the project is positive, but there is no guarantee that the predicted data will be realized. All this is extremely important given the ever-increasing costs of the project.
The question also arises as to how travel habits changed as a result of the pandemic will affect train utilization. Because of the lockdowns, people's work and travel habits have changed, working from home, or going to work by bicycle instead of a car, for example, has become widespread.
Although project planning has been underway for several years, complete and detailed accurate economic data are not available. Forecasts regarding the success of the project are inaccurate due to constantly changing economic conditions and unforeseen (pandemic) events.
The main question is whether it is really worth making such lasting and high-impact changes that affect local communities, people, the environment, and the economy.



[bookmark: _Toc71807255]References:

· Advanced Transport & Infrastructure National College (2021) Introduction. Available at: https://www.nchsr.ac.uk/ [Accessed: 21/04/2021]

· Allock, S. (2018) ‘How the UK Economy Can Grow With Big Engineering Projects’, The London Economic, 8th February. Available at: https://www.thelondoneconomic.com/business-economics/economics/uk-economy-can-grow-big-engineering-projects-71829/ [Accessed: 21/04/2021]

· Boslaugh, Sarah E.. "Maglev". Encyclopedia Britannica (2020). Available at: https://www.britannica.com/technology/maglev-train [Accessed: 02/03/2021]

· Government Digital Service (2013) A simple guide to Biodiversity 2020 and progress update. Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/225300/pb14009-biodiversity2020-progress-guide-20130730.pdf [Accessed: 06/05/2021]

· Government Digital Service (2021) HS2: In your area – Government hybrid bills. Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/480683/CS392G_A_Phase_2A_Hybrid_Bills_v2_web.pdf [Accessed: 28/04/2021]

· Government Digital Service (2017) High Speed Rail (West Midlands - Crewe) Environmental Statement. Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/628268/E7_Non-technical_summary_WEB.pdf [Accessed: 06/05/2021]

· Government Digital Service (2021) HS2 6-monthly report to Parliament: March 2021. Available at: https://www.gov.uk/government/speeches/hs2-6-monthly-report-to-parliament-march-2021 [Accessed: 09/05/2021]

· Government Digital Service (2013) London-West Midlands Environmental Statement. Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/259487/NTS_for_web_ES_3.0.0.pdf [Accessed: 03/05/2021]

· Government Digital Service (2021) National College for Advanced Transport and Infrastructure (NCATI) Available at: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/960832/H4_National_College_for_High_Speed_Rail_v1.2.pdf [Accessed: 05/05/2021]

· Government Digital Service (2021) UK enshrines new target in law to slash emissions by 78% by 2035. Available at: https://www.gov.uk/government/news/uk-enshrines-new-target-in-law-to-slash-emissions-by-78-by-2035 [Accessed: 07/05/2021]

· HS2 review – A brief summary of the high speed 2 project (2021). Available at: https://www.cclresourcecentre.com/engineering/hs2-review-a-brief-summary-of-the-high-speed-2-project/#content [Accessed: 14/03/2021]
· HS2 Our story and key facts (2019) Available at: https://assets.hs2.org.uk/wp-content/uploads/2019/08/14094931/our-story-and-key-facts.pdf [Accessed: 14/03/2021]

· HSUK (2013) Categorisation of potential impacts Figure 5. Available at: http://www.highspeeduk.co.uk/D07%20UU%20hs2-regional-economic-impacts%202013.pdf [Accessed: 09/05/2021] 

· [bookmark: _Hlk71792686][bookmark: _Hlk71466970]HSUK (2013) Estimated change in economic output after investment in HS2 (2037, at 2013 prices) Figure 2. Available at: http://www.highspeeduk.co.uk/D07%20UU%20hs2-regional-economic-impacts%202013.pdf [Accessed: 09/05/2021]

· [bookmark: _Hlk71466943]HSUK (2013) HS2 Regional Economic Impacts. Available at: http://www.highspeeduk.co.uk/D07%20UU%20hs2-regional-economic-impacts%202013.pdf [Accessed: 09/05/2021]

· Kardes, I. et al. (2013) Managing global megaprojects: Complexity and risk management. International Business Review, 22(6), pp.905-917

· [bookmark: _Hlk69925121]McKinsey & Company (2020) Five COVID-19 aftershocks reshaping mobility’s future – Key reasons to choose a mode of transportation, graph. Available at: https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/five-covid-19-aftershocks-reshaping-mobilitys-future [Accessed: 21/04/2021]

· [bookmark: _Hlk69926344]Ministry of Housing (2012) National Planning Policy Framework. Available at: https://webarchive.nationalarchives.gov.uk/20180608214848/https://www.gov.uk/guidance/national-planning-policy-framework/11-conserving-and-enhancing-the-natural-environment [Accessed: 21/04/2021]

· [bookmark: _Hlk69925176][bookmark: _Hlk69924718][bookmark: _Hlk69925804]Office for National Statistics (2020) Coronavirus (COVID-19): 2020 in charts – 2. Lockdown to stop the spread changed how and when we travelled, graph. Available at: https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid192020incharts/2020-12-18 [Accessed: 21/04/2021]

· Office for National Statistics (2021) Services industries, monthly growth, seasonally adjusted, UK, February 2021 compared with February 2020, graph 2. Available at: https://www.ons.gov.uk/economy/grossdomesticproductgdp/articles/coronavirusandtheimpactonoutputintheukeconomy/february2021 [Accessed: 21/04/2021]

· Rukin, J. (2019) ‘I have spent a decade fighting HS2, and the arguments to support it keep getting worse’, Independent, 12th August. Available at: https://www.independent.co.uk/voices/hs2-rail-trains-new-line-northern-powerhouse-network-a9054456.html [Accessed: 25/03/2021]

· The Wildlife Trusts (2019) What’s the damage? Why HS2 will cost nature too much. Available at: https://www.wildlifetrusts.org/sites/default/files/2020-01/What%27s%20the%20damage%20-%20Full%20Report%20digital2_0.pdf [Accessed: 06/05/2021]

· [bookmark: _Hlk69924578]Thicknesse, E. (2021) ‘HS2 minister: Covid crisis has 'strengthened' case for high speed rail link’, CITYA.M., 6th January. Available at: https://www.cityam.com/hs2-minister-covid-crisis-has-strengthened-case-for-high-speed-rail-link/ [Accessed: 21/04/2021]


· UK Government plans new college to train HS2 rail project engineers. 2014. Tunnels & Tunnelling International, pp. 12. 

· UK legislation (2019). Climate Change Act 2008. Available at: https://www.legislation.gov.uk/ukpga/2008/27/section/1 [Accessed: 03/05/2021]

· United Nations Framework Convention on Climate Change (2021) What is the Kyoto Protocol? Available at: https://unfccc.int/kyoto_protocol [Accessed: 07/05/2021]

· UK Parliament (2015) Chapter 6: Will HS2 stimulate economic growth? Available at: https://publications.parliament.uk/pa/ld201415/ldselect/ldeconaf/134/13410.htm#:~:text=KPMG's%20report%2C%20HS2%20Regional%20Economic,of%20HS2%20would%20be%20open. [Accessed: 09/05/2021]

· What is HS2 (2021) Available at: https://www.hs2.org.uk/what-is-hs2/#:~:text=HS2%20is%20a%20state%2Dof,will%20bring%20Britain%20closer%20together. [Accessed: 14/03/2021]

· Wilcox, K. (2016) ‘Engineering tied to economic development’, Civil Engineering. Available at: https://www.asce.org/magazine/20161108-engineering-tied-to-economic-development/ [Accessed: 21/04/2021]



2

image3.png
Transport use by mode, as percentage of an equivalent day or week
before the first national lockdown, Great Britain, March to December 2020

Use of transport modes - % of pre-lockdown levels
400

350

300

250

200

150

Heavy goods vehicles

Light commercial vehicles
cars

cycling
Buses outside London

100

50

National rai

Mar  Apr May Jun Ju  Aug Sep Oct Nov Dec




image4.png
Key reasons to choose a mode of transportation,' rank
Business and commuting trips Private trips

Pre-COVID-19 Today Pre-COVID-19 Today

Time to destination

Time to destination infection

Convenience Time to destination Price of trip Time to destination

Price of trip Convenience

Convenience Convenience

Price of trip Price of trip

stainability | | sustainabiity Sustainability | | sustainabilty
R | Ta— ECTE——




image5.png
Services industries, monthly growth, seasonally adjusted, UK,

February 2021 compared with February 2020

St Transport
49.12Rai ransport
SCreative Arts And Entertainment Actw.
S6:Food And Beverage Service Actities
93:Sports Actvies And Amusement And
85Education
74:0ther Professional, Scientiic And Tech.
73:Advertsing And Market Research
9uActites Of Membership Organisations
7&Employment Actiies
65:3Pension funding
i FinancialServie Actiites, Except Insu.
820ffice Adminisrative, Office Support
87-Residentia Care Actiiies
2.Computer Programming, Consultancy
463Wholesale Trade, Except OF Motor Veh
92:Gambiing And Betting Actities
Sepublshing Actites
60:Programming And Broadcasting
A S entiic nesearcn And Development:
Tharchitectural And Engincering Actvie.
8&Public Adminstration And Defence; C.
95 Repair OF Computers And Personal An
86:Human Health Actviies
S6:Actvites AusliaryTo Financial Service.

53:Postal And Courier Activities

0 20 a0

Percentage growth




image6.png
BUSINESSES
o Pro
o Clu:

o Comparat

PEOPLE

o Easiercommutes





image7.png
Greater Manchester
(®otton, Bury, Manchester, Oldharn
Rochdale, Salford, Stoclport, Tameside,
"Trafford and Wigan)

Productivity gains valued at between
£2:3billion and £0.6 billon per year;
equivalent tobetween a1.7% and 0.8%
increase intotal local economic output

(Birmingham, Coventry, Dudley, Sandwell
Salihull, Walsalland Walverhamptor)

Productivity gains valuedat between
£ billion and £3.1 billion per year;
equivalent tobetween a2.1% and 4. 2%
increase i total local economic output

of Great Britain

Productivity gains valued at between
£7.0billion and £5.obillion per year;

equivalent tobetween 2 .6% and 0.4%
increase intotal local economic output

Productivity gains valuedat £1.0 billion
peryear, equivalent to a1.6% increase
intotallocal economic output in 2037

South Yorkshire
Doncaster, Rotherham and

Productivity gains valued at between
£0. bilionand £0.9 billion per year;

equivalent tobetween a199% and 3.2%
increase in total local economic output

Derby-Nottingham
(City of Derby, Gity of Nettingham,
and

Productivity gains valuedat between £11
bilionand 2.2 billion per year; equivalent to
betweena 2.29 and 4 3% increase intotal
local economic output n2037

Greater London

(33London Boroughs)
Productivity gains valuedat between
‘£28billion and 2.5 billon per year;
equivalent to a0.% increase intotal
local economic output in2037





image8.png




image1.png
Linkto Linkto

WestConst. o Coast
Wntine Vanine
Yok
Leeds 4
@ Frston

Lverpool @ Sheffield Meadowhall
Runcom @,
East Midlands Hub
ur
Birmingham Interchan,
High Speed Two o

Phase Two route map

O Hs2etton

152 destinationserved
@ byhs2classic compatble serices

4152 connectionto xisting il network
Classic compatileservces Euston
—hsse One

—Phase Two - West Midlands o Crewe

—hsse Two




image2.png
OBJECTIVES

Vision and Goals

Strategic Objectives

Strategic
Operational
Reporting

Compliance

1. Define risks
Risk types:

- Endogenous risks
- Exogenous risks

5. Monitor and update
- Modifications

RISK

MANAGEMENT
PROCESS

2. Assess and quantify risks

Techniques to assess risks:

- Probability/impact matrix
- Heat maps.

3. Determine risk response

4. Implement strategies
~ Control and - Elimination or avoidance,
communication reduction, transfer, and
retention
cult N Information flow Contractual Partners and
ulture esources systems agreements and Stakeholders
treaties

MAJOR PROJECT COMPONENTS





