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Essay 

 

Is MTRC of Hong Kong on the right track to the future – How has it been doing so far and 

what lessons can be learnt from the leading business counterparts in other parts of the world?   

 

Abstract 

The purpose of this paper is two-fold: firstly to revisit the business and financial performance 

of MTR to see if it remains operational sustainable and financially viable; secondly to 

benchmark on other major railway counterparts for formulation of appropriate strategies for 

meeting the future challenges.   

   

1. Introduction 

 

1.1 Significance of the issues: 

Transportation is essential for moving people and goods from one place to another, 

promoting business and trades to bring benefits to business communities and 

households. Among various means, railways have been essential components in the 

global market for decades. This paper focuses on the key issues relating to the adoption 

of the business, technology and related process for providing railway services to 

passengers, instead of freight carriers.   

  

1.2 Everyday about five million commuters use the Mass Transit Railways (“MTR”) 

system in Hong Kong. With a total route length of 240 kilometres, the railway system 

is well regarded by many local as well as foreign people. Sigalos (2015) opined that 

“MTRC was an impressive subway system, with more than 5 million daily commuters, 

99.9% on-time arrival rate, incredibly cheap fares (USD0.5 to USD3), which was able 

to cover roughly 175% of the system’s operating costs”.     

 

1.3 The purpose of this paper is to have an update evaluation of MTR’s corporate 

performance through a comparative analysis of leading railways companies in the 

world and to understand their corporate business models, international best practices 
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and standards contributing to their success in achieving organizational as well as social 

objectives.  

 

1.4 To what extent do Sigalos’s comment in 2015 and Leung’s comment in 2016 still hold, 

given the COVID-19 pandemic and geopolitical events such as the tensions in East 

Europe and Asia in recent years?     

 

 

2. Research Method and Approach 

2.1 To facilitate a cross-sectional comparative analysis across border, firstly a leading and 

representative railways group is selected from Asia, Europe and Americas respectively, 

for conducting a detailed analysis of the selected companies on the following key 

performance indicators: 

 

(a) Financial performance and viability of the selected companies -- By examining the 

financial statements, the capability for those selected companies to cover their 

recurring operating cost by the recurrent business revenue can be revealed. 

 

(b) Other key performance indicators -- By adopting the Abell Three Dimensional 

Business Definition Model (Abell, 1980), it provides a clear market delineation of 

the current activities of an organisation, including who the target customer group is, 

what customer needs are and what technology (tools and procedures) can be 

applied to produce the necessary product or to provide the services for meeting the 

customer needs. Moreover, it can be used to tune a business’s future strategic 

policy to changes in the market.  

 

Hence, the customer needs are identified and the key performance indicators for measuring 
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the success can be determined, as follows: 

 

Customer group(s)  Customer needs Key performance indicators 

 

 

 

Commuters 

Safe Incident reports/ deaths & injuries reports  

Reliable Passenger service on-time performance 

Affordable Level of fares & charges 

Accessible/easy to 

use  

Barrier-free accessibility; customer 

information & communication 

Comfortable  Location temperature, air quality 

Efficient Speedy delivery of service 

Value-added services Quality of additional services  

 

2.2 Information, facts and data collection for testing the assumptions/hypotheses:   

Mainly from publicly available data and information from the companies selected and 

macroeconomic data from the government / industry sources:-  

 

(a) Corporate annual reports & financial statements 

(b) Environmental, Social and Governance (“ESG”) Reports/Sustainability Reports 

(c) News articles, reports and journals  

 

Initial Assumptions or hypotheses: A successful railway company should 

understand its target customer group well and provide its services/products that 

meet the customers’ need and expectations.  

  

2.3 A longitudinal analysis of the key strategies of the selected companies adopted for 

meeting the future challenges – A review of current business model and strategy of the 

selected companies and a projection of the future strategy were conducted so as to 

cope with the future challenges 

 

2.4 For further explanation of the need and strategy for further growth and development of 

MTR, the Ansoff Product-Market Growth Matrix will be used for determining its 

appropriate growth strategies.      

 

 

3. Background Review 

From the league tables of top railway companies in terms of market capitalisation and 

revenue published by the sales and marketing platform BizVibe, the following companies 

with mostly passenger business in each of the continents are shortlisted for further study: 
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Deutsche Bahn AG (“DB”), East Japan Railways Company (“JR East”), MTR Corporation 

of Hong Kong (“MTR”). As most of the North American companies listed on the above 

league tables are mostly of freight business, the National Railroad Passenger Corporation of 

the USA (“Amtrak”) is being selected. With Britain’s status of being the first country in the 

world having the railway, the Network Rail Limited (“Network Rail”) is also chosen. Let us 

take a look into each company one by one. 

 

 

Source: BizVibe blog (2022) 
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Source: BizVibe blog (2022) 

  

4. Corporate Profile and Key Business Lines of Selected Railways Companies  

4.1 Amtrak   

Blending of the shorthand of the words “America” and “track” into its name, Amtrak 

provides medium and long-distance inter-city rail service in the contiguous United 

States and to nine cities in Canada. Founded in 1971 as a quasi-public for-profit 

corporation, Amtrak receives a combination of state and federal subsidies. The US 

federal government through the Secretary of Transportation owns all the company’s 

issued and outstanding preferred stock.   

 

Headquartered in Washington, D.C., Amtrak serves more than 500 destinations in 46 

states and three Canadian provinces, operating more than 300 trains daily over 34,000 

km of track. Some train session allow trains to run as fast as 150 mph (240 km/h).  

 

In fiscal year 2021, Amtrak served 12.2 mn passengers and had USD2.08 bn in 

revenue, with more than 17,500 employees as of fiscal year 2020. Nearly 87,000 

passengers ride more than 300 Amtrak trains daily. Nearly two-thirds of passengers 

come from the 10 largest metropolitan areas; 83 of passenger travel on routes shorter 

than 400 miles (645 km). 
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4.2 DB 

Headquartered in Berlin, DB is the national railway company of Germany in the form 

of a private joint-stock company. Based on 2020 revenues, DB is No.1 in European 

regional rail passenger transport and No. 2 in European long-distance rail passenger 

transport. (Deutsche Bahn Universe 2021, page 3, Market Positions). Prior to the 

COVID-19 pandemic, DB Group in 2019 carried around 4.8 billion passengers and 

232 million tons of goods in rail transport. DB generates about half of its total revenue 

from operating rail transport, the rest comprising further transport and logistics 

businesses and various service providers. The company generates part of its revenue 

through public transport contracts, and support services for infrastructure maintenance 

and expansion.  

 

4.3 JR East 

Headquartered in Shibuya, Tokyo, JR East is the largest of the seven Japan Railway 

Group companies, and is listed on the Tokyo Stock Exchange. It is a constituent of the 

TOPIX Large 70 Index and the Nikkei 225 Index. Following the privatization of the 

Japanese National Railways, JR East was formed in April 1987. It was initially 

wholly-owned by the government and was completely sold to the public in 2002. 

 

4.4 Network Rail 

Network Rail owns, operates, develops the railway infrastructure in Great Britain, 

covering 20,000 miles of track, 30,000 bridges, tunnels and viaducts and thousands of 

signals, level crossings and stations. Network Rail manages 20 of the UK’s largest 

stations, while all the rest, over 2,500, are run by the train operating companies. 

Network Rail targets to achieve net zero carbon emissions by 2045 in Scotland and 

2050 in England and Wales, in line with the government policy.  

 

 

5. Findings and Analysis  

5.1 Financial performance and viability of the railways companies selected  

As revealed from the financial reports of the selected companies, the two companies in 

Asia, i.e. JR East and MTR, have been consistently covering its operating costs by the 

operating revenue (earnings before interest and tax, EBIT) from railway services and 

even earning profits after providing for the depreciation and amortisation and the 

related capital expenditures (CAPEX). [MTR Ten-Year Statistics (2012-2021) & JR 

East 11-Year Financial and Non-Financial Summary] 

 

On the other hand, those railways companies from Europe and the USA, i.e. DB, 
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Network Rail and Amtrak, have been heavily relying on the government grants and 

other funding for meeting their CAPEX, depreciation expenditures, even for covering 

operating costs in case of economic stress such as under the COVID-19 pandemic.       

    

Government funding to DB 

The most important funding sources for capital expenditures on infrastructure for DB 

are investment grants from the German Federal Government, states and local 

authorities as follows. They are recognized as “income” on the financial statements.  

 

(i) Grants related to the Federal Rail Infrastructure Extension Act 

(Bundesschie-nenwegeausbaugesetz; BSWAG) (DB AR2021, page 237) 

(ii) Investment grants related to the Municipal Transport Financing Act 

(Gemeinde-verkehrsfinanzierungsgesetz; GVFG) 

(iii) Federal Government’s noise remediation program; and 

(iv) Grants related to equipping the infrastructure with the European Rail Traffic 

Management System (ERTMS). 

(v) Funds from the 2021 Reconstruction Fund for remedying flood-related 

infrastructure damage. 

(vi) Grants from the European Union related to the Connecting Europe Facility 

(CEF) for infrastructure capital expenditures on Trans-European Networks. 

 

In addition, DB also receives certain infrastructure-related grants which are recognized 

as income. From DB’s Integrated Report 2021 (page 198), Income from Government 

Grants were EUR1,418 mn in 2020 and EUR3,585 mn in 2021, helping to improve the 

picture of Operating income (EBIT) to -EUR4,757 mn in 2020 and –EUR298 mn in 

2021 respectively. There were also ‘Train-path price subsidy to tackle the Covid-19 

pandemic’ of EUR2,098 mn for each of the year 2020 and 2021 (DB AR2021, p.196). 

In 2021, “revenues increased by EUR7,174 mn (+18.0%) to EUR47,075 mn, largely 

benefiting from strong revenue in the DB Schenker segment, due to the significant 

increases in ocean and air freight rates and volume increase”. (DB AR2021, p.197) 
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Source: DB 2021 Integrated Report, page 237 

 

 
Source: DB 2021 Integrated Report, page 198  
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5.2 Government funding to Amtrak 

The passenger railways in the USA have been losing money since the Great Depression. 

Total federal grant appropriations per year (billions) from USD1.488bn in FY2009 to 

USD6.731 bn in FY 2022 (Amtrak General & Legislative Annual Report & FY 2023 

Grant Request, page 8). Some critics have been referring Amtrak to as a “mobile 

money burning machine” while other fiscal conservatives have argued that subsidies 

should be ended, national rail service terminated, and the NEC turned over to private 

interests. O’Toole (2021) of Cato Institute recommends that “user-fee-funded systems 

work far better and better maintained than projects funded by subsidies or deficit 

spending, thinking that “subsidies take away the incentive for transportation managers 

to innovate or improve productivity”. O’Toole (2021) observes that the efforts to save 

energy, reduce pollution and improve highway safety by building more energy efficient, 

cleaner, low emissions and safer automobiles and safer roads indeed result in the 

failure in encouraging people to drive less”.     

 

O’Toole points out that JR Central, JR East, JR West of Japan, several private railroads 

in Switzerland, and Hong Kong MTR are all profitable. 

 

 

Source: Amtrak General & Legislative Annual Report & FY 2023 Grant Request 

 

Although Amtrak made some financial improvements in the past decade or two, it has not 

achieved self-sufficiency from its business operations. Amtrak’s farebox recovery (percentage 

of operating costs covered by revenues generated by passenger fares) has shown signs of 

improvement, with 99% in FY2019, the highest reported for any U.S. passenger railroad. 

However, the COVID-19 pandemic since 2020 hit the business operations substantially.  
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Source: Amtrak General & Legislative Annual Report & FY 2023 Grant Request 

 

Amtrak’s Company Profile FY2021 (page 3) shows that “In FY 2021, Amtrak earned 

approximately USD2.1 billion in GAAP revenue and incurred approximately USD5.2 billion 

in capital and operating expenses. ….. No country in the world operates a passenger rail 

system without some form of public support for capital costs and/or operating expenses.” 

Separately, Amtrak also receives funding from 17 states through 20 agencies for financial 

support of 28 short-distance routes (less than 750 miles), for 5.5 million trips in FY2021 

(Amtrak FY2021 Company Profile, page 6).   

 

As remarked in the Management Discussion and Analysis of Financial Condition and Results 

of Operations and Consolidated Financial Statements for Amtrak in Fiscal Year 2021 (Under 

Risk Factors, page 2), “We have a history of recurring operating losses and are dependent on 

grants from the Federal Government to operate the national passenger rail system and 

maintain the underlying infrastructure…... If we do not receive sufficient Federal Government 

funding, our ability to operate in our current form may be adversely affected.” 

    

 COVID emergency funding: USD3.7 bn (FY 2021) 

 Infrastructure Investment and Jobs Act (Nov 2021) related funding:  

(a) USD 22 bn over next 5 years for CAPEX & USD 44 bn advance appropriations 

for rail programs over next 5 years. 

(b) USD19.2 bn Reauthorization of rail funding for next 5 years (USD3.8 bn 

annually on average) and FRA competitive grants of USD 15.3 bn (USD3.1 bn 

annually)  

 

In FY2020 and FY2021, Amtrak suffered loss from operations of USD1.72 bn and USD1.98 

bn respectively (page 31 of 78), with accumulated deficit of USD40.14 bn as of 30 September 

2021 in the Consolidated Statements of Changes in Capitalization (page 33 of 78)  
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6. Key factor(s) for a railway company to be consistently profitable and efficient  

 
One important reason the MTR System has been able to perform so well is that the 

government of Hong Kong has enabled MTR to make money from property development and 

management that typically follows the construction of rail lines. This business model is called 

“Rail plus Property” (“R+P”). For new rail lines, the government provides MTR with land 

“development rights” at stations or depots along the route. Cervallo & Marukami (2009) 

postulated that the granting of exclusive development rights is what fuels MTRC’s R+P 

programme. To generate income, MTRC capitalises on the real estate development potential of 

its stations. To convert these development rights to land, MTR pays the government a land 

premium based on the land’s market value without the railway.” (Leong, 2016)  

 

When constructing a new rail line, MTR would often partner with private-sector developers, 

selected through a competitive tender, to build properties above and around the stations. MTR 

receives a share of the profits that developers make from these properties; in the form of a 

fixed lump sum, a percentage of total development profits, or a portion of commercial 

properties built on the site. By capturing part of the value of the land and property around 

railway lines, quite often by way of pre-sale arrangements, MTR generates funds for new 

projects as well as for operations and maintenance. Through such practice, it does not need 
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government grant or funding. For instance, revenues from R+P developments above stations 

along MTR’s Tseung Kwan O line, financed the extension of that line to serve a new town 

with a targeted population of 380,000. (Leong, 2016) 

 

MTR has been adopting this R+P model extensively, with buildings sitting over about half of 

the system’s 97 stations, totalling to more than 13 million square meters of floor area. A large 

proportion of MTR’s current investment-properties portfolio of more than 267,000 square 

meters came from the sharing of assets. 

 

Similar to the case of JR East which also has real estate and hotel businesses, the R+P model 

has a number of advantages that have been proven over decades:- 

 

(a) No need for the government to shoulder construction costs/capital expenditures or to 

take on the risks of building a world-class railway. 

(b) The government can collect proceeds from the land premium and the share of profits 

from its 77 percent stake in the company (FY2021, MTR paid about US$770 million in 

dividends to the government). 

(c) The real estate development and leasing businesses help cushion the cyclicality of the 

transport business.  

(d) It allows MTR to implement railway projects relatively quickly because it does not have 

to compete for public funds.  

(e) Also an important part of urban-development approach for Hong Kong (and also for 

Japan). 

(f) Promoting sustainable urban growth and making the city better place to live and work.  

(g) The communities built along railways also provide a stable source of commuters for 

using MTR’s transport services!  

 

According to MTR Business Overview 2021 (page 8): “The Rail plus Property integrated 

development model will continue to be used to finance future railway projects in Hong Kong 

and to bring ever more efficient rail services as well as quality living to Hong Kong’s growing 

population.”  The latest instance is that MTR has been invited by the Government to proceed 

with the technical studies on the Siu Ho Wan Depot site topside development, which is 

expected to provide about 20,000 residential units in the medium to long term, about half of 

which will be Subsidised Sale Flats. This may hopefully ease the perennial housing shortage 

in Hong Kong.  

 

 

 



13 
 

7. Other Key Performance Indicators for Railway Companies & Discussion 

In addition to the financial performance and viability, there are other performance 

indicators being monitoring for desired outcome. The below MTR 2022 Customer Service 

Performance shows a very high level of achievement at 99.9% vs. target of 99% on train 

service delivery, passenger journey on-time, add-value machine reliability and ticketing 

machine reliability and reliability of other facilities. Hence, passengers are counting on the 

MTR to provide fast and convenient connections to most locations in Hong Kong and 

beyond.  

 

 
    

As for internationally-accepted performance indicators, the COMET Benchmarking 

Results are also closely watched. In the COMET Results 2020 incorporated in the MTR 

Sustainability Report 2021 (pages 33 – 36), MTR’s performance is among the top in the 

Community of Metros (COMET) programme. After the merger in 2020 of the metro 

benchmarking groups, CoMET and Nova, the COMET programme collects data from 42 

large and medium-sized metro rail system operators from 39 cities around the world in 

order to compare performance and improve standards across the industry.1 Performance 

is measured across six categories, including  

(a) growth and learning,  

(b) customer,  

(c) internal processes,  

                                                      
1 The benchmarking exercise assessed data for 2020 of 42 large and medium-sized metro systems from 39 cities, 
including Buenos Aires, Washington, Montreal, Ottawa, Rio de Janeiro, San Francisco, Toronto, Vancouver, 
Barcelona, Brussels, Istanbul, Lisbon, Newcastle, Oslo, Bangkok, Bangalore, Dubai, Kuala Lumpur, Nanjing, 
Sydney, Beijing, Berlin, Delhi, Guangzhou, Hong Kong, London, Mexico City, Madrid, Moscow, New York, 
Paris, Santiago, Seoul, Singapore, Shanghai, Sao Paolo, Shenzhen and Taipei. 
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(d) safety and security,  

(e) financial performance and  

(f) environmental performance.  

 

The COMET group is jointly owned and steered by their members and are facilitated by 

the Transport Strategy Centre (TSC) at Imperial College London. 

 

For the pictorial presentation of MTR’s achievement of each of the six performance 

indicators, please refer to the charts on following pages on the COMET Benchmarking 

result. Many indicators show that MTR has achieved better than average in most aspects, 

and some of them being the leader. 

 

  

Safe to ride MTR trains! 
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16 
 

 

 

Reliable service! 
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Ansoff Product-Market Growth Matrix  

The Ansoff Growth Matrix is a strategic aid in formulating growth strategies. By 

correlating two important strategies (product-portfolio and competition-market), 

consideration over the strategic development of a company in a market can be done in a 

logical way. In this way, an entrepreneur can optimally consider over the opportunities 

for his enterprise and determine the growth model on this basis. Ansoff’s Product-Market 

Matrix is also often applied in, for instance, a marketing plan.  

 

Ansoff distinguishes four directions of growth, divided along the dimensions of product 

and market  

 

Ansoff’s Growth Matrix 

 Existing products New Products 

Existing markets Market penetration: 

Hong Kong: nearing 50% 

 

Product development 

New markets:  

(outside Hong Kong) 

 

Market development: 

Mainland China, 

Macao (Light Rail System) 

Australia: Melbourne & 

Sydney 

Sweden:  

U.K.: 

Diversification  

 

Based on the Ansoff Product-Market Growth Matrix analysis, it is natural development 

for MTR to go international (diversification strategy) after attaining nearly 50% of the 

Hong Kong combined transportation service market. The market penetration growth 

strategy for the sales of existing products in existing market would be rather limited. The 

purpose is to enlarge the present market share.   

  

Yu’s Heart, Head, Hand (3H) Holistic Management Framework (2022)  
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The success of MTR and JR East in their businesses can be explained by Yu’s 3H Holistic 

Management Framework. Using metaphoric expressions of Heart (“H1”), Head (“H2”), 

and Hand (“H3”) to represent the vital dimensions of people, organization and 

competence, respectively. This framework provides a holistic solution to manage people 

and organisation issues such that all 3H dimensions have to be effectively and efficiently 

well-integrated and coordinated so as to create best organisational performance. For the 

case of MTR, on top of the good planning (use of Head) on the delivery of its 

transportation services and the adoption of the appropriate technology/methods (use of 

Hand), the management and the employees have to use their Hearts for understanding the 

genuine needs of the customers and for serving them. In the case of the transport business, 

the customers need safe, punctual, efficient, comfortable and green services/products. 

The following are some incidents MTR delivers its services with Heart: 

 

(a) Since the outbreak of COVID-19 pandemic in early 2020, MTR has adopted the use 

of touchless control panel for customer lifts, say in Tsimshatsui station and the 

Airport Express Terminal in Central. This is to ensure safety of the customers when 

using its service.  

(b) Provision of facility to ensure easy access by people who are physically-challenged.  

(c) Provision of Internet Access hub and WiFi service free of charge in most train stations. 

This is in particular providing convenience to tourists.  

 

With the increasing customer-friendly environment with comforts enjoyed by commuters, 

there is no surprise that over 5 million passengers use MTR’s service daily!  

  

 

Through its 1,530 station retail outlets, MTR provides convenient places for passengers to 

enjoy a wide variety of goods and services, ranging from food to fashion, health and beauty, 

books, banking, dry cleaning, shoe repairs and travel services.   

 

Hence, MTR is regarded as a critically essential part of the communities it serves, bringing 

people together and keeping cities on the move. MTR operates on the basis that it must meet 

the present, as well as future, needs of its stakeholders. “The MTR embeds ESG principles 

into its business and operations, guided by the social objectives to align its efforts with three 

priority areas, namely Social Inclusion, Greenhouse Gas Emissions and Advancement & 

Opportunities, to create long-term shared value for stakeholders. 

 

Through the day-to-day management of over 111,000 residential units, 14 malls and five 

office buildings (with over 772,000 square metres of office and commercial space), MTR is 
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one of the largest property managers in Hong Kong. To actively promote environmental 

protection and waste reduction, waste recycling schemes have been introduced at all managed 

properties and extended in recent years to cover glass bottles and food waste. 

 

At luxury residential and commercial properties, Premier Plus management delivers the 

highest quality of services along with hospitality standards matching those of international 

five-star hotels. 

 

The Rail plus Property integrated development model will continue to be used to finance 

future railway projects in Hong Kong and to bring ever more efficient rail services as well as 

quality living to Hong Kong’s growing population. For instance, MTR has been invited by the 

Government to proceed with the technical studies on the Siu Ho Wan Depot site topside 

development on Lantau Island, which will provide about 20,000 residential units in the 

medium to long term. This would help alleviate the housing shortage in Hong Kong.    

 

Property in Mainland China 

MTR’s first property development in Mainland China is Tiara, which is conveniently located 

above the depot of the Shenzhen Metro Line 4. The site has a developable gross floor area of 

over 206,000 sq. m.. MTR won the bid for the site in August 2011, and handed over the sold 

residential units to the owners starting from December 2016.  

 

In March 2021, MTR jointly secured the land use right for a transit-oriented development 

(TOD) site in the south of Hangzhou West Station in Mainland China together with its partners. 

This project is a mixed-use property development comprising serviced apartment, office, retail 

and hotel components and has a total developable GFA of ~688,210 sq.m. 

 

Consultancy and Contracting Services 

MTR offers worldwide consultancy and contracting services on railway planning, design 

management, system integration and assurance, project management, construction 

management, railway operations and maintenance, and non-fare revenue business. The 

Corporation has provided services to a number of railway and metro companies, government 

authorities and rail system suppliers in Australia, Mainland of China, Macao, India, Middle 

East, Latin America and Southeast Asia. Locally in Hong Kong, MTR has been providing 

operation and maintenance services for the Automated People Mover (APM) at Hong Kong 

International Airport. The APM is currently being expanded to match the projected long-term 

growth in air travel.   
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8. Outlook, challenges and recommended strategies  

    

Trend #1:  Climate Protection 

8.1 Subsequent to the Paris Agreement on Global Climate Change in 2015, long-term 

carbon reduction targets are calculated for keeping global temperature increase 

well-below 2°C above pre-industrial temperatures.  

 

8.2 Echoing the 1.5°C warming limit set by IPCC in October 2018, increasing number of 

governments, including Germany, Japan, the UK and the USA, declared a climate 

emergency and committed to a target of achieving net zero carbon emissions by 2050. 

With their huge population of more than 1 billion, China and India committed 

achieving net zero emissions by 2060 and 2070 respectively. Most of the business 

entities are now subject to government policy and regulations on the decarbonisation 

programmes. 

 

8.3 By 2025 at least 75% of its suppliers, by emissions, will have set their own science 

based targets. Infrastructure enhancement schemes that will enable traction diesel to be 

reduced by at least 27.5% by 2030. Currently, the best decarbonisation options include 

extending the electrified network, investing in battery-powered trains, or hydrogen 

trains. 

 

8.4 Energy efficiency, environmental friendliness of railways 

Railways are widely and consistently recognized by various countries as one of the 

more energy efficient, safe and environmental friendly modes of transportation. The 

countries include Japan, Germany, the UK and the USA. The following chart illustrates 

how green is the rail transport compared with other modes of transport.   
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Based on a Transport Emission Model (“TREMOD”) study by the Federal 

Environment Agency of Germany (“UBA”), the above chart shows that passenger 

transport using DB Long-distance train generates fewer than 1g of carbon dioxide 

equivalent per passenger km journey, which is much less than 29g emission for using 

coach, 154g emission for car and 214g emission for aircraft! (DB Spring Roadshow 

2022, slide #11). Similarly, The US Department of Energy Data Book 2021 also shows 

the similar conclusion that on per passenger mile basis, Amtrak is 46% more energy 

efficient than travelling by car and 34% more energy efficient than domestic 

commercial air travel. (Amtrak Company Profile FY2021, page 4)  

 

The German Government’s policy target is to have a significant traffic shift to railways 

from other modes of transport for climate protection purposes.  
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8.5 According to DB (Annual Report 2021, page 42), in the development of DB Group, 

the following five key success factors are central to its business model: 

(a) Corporate social responsibility: As the backbone of the green and networked 

mobility of the future, rail plays a key role for Germany to achieve climate 

protection targets, promote integration and quality of life, and to make areas 

more attractive for business, as well as empowering Europe’s people and 

economy.  

(b) Entrepreneurial approach to business: For the German rail reform, DB Group 

has established itself as a commercial enterprise which targets to set up a 

modern and efficient organization and a value-based corporate management 

approach. 

(c) Integrated Group: As a system integrator in Germany, DB Group is optimizing 

the Integrated Rail System as a whole to fulfil as a technology pioneer, to 

achieve positive synergies and align its infrastructure to support efficiency, 

market orientation and profitability.  

(d) Europe as the field of action: Germany has a special responsibility for the 

future of the European continent and the access to the global networks for 

freight and logistics activities.  

(e) Digitalization: to offer customers an attractive range of products. e.g. 

on-demand mobility, new platforms for its customer interfaces, artificial 

intelligence. 
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8.6 DB Group’s Strategic Targets (AR2021, page 284) 

Germany needs a strong rail system and DB is committed to achieving that goal. The 

Strong Rail strategy will help Germany to overcome existential challenges:  

 

(a) achieving its climate protection targets only if it succeeds in shifting large amounts 

of its traffic from other modes of transport to rail in the next decade; 

(b) continuing to be economically successful if people and goods remain mobile, 

without being stuck in traffic jams.  

 

Hence, the action plan for DB Group is, together with the Federal Government, to 

invest record levels (EUR170 bn) this decade so as to make the rail network fit for 

growth (slide #  ). DB will  

(i) continue on its growth course after the COVID-19 pandemic; 

(ii) go along the trend towards climate-friendly mobility and logistics by 

strengthening its rail operations which is widely regarded as the greenest mode 

of transport; (Slide #10) 

(iii) implement its ambitious plans for green transformation, targeting to be climate 

neutral by 2040.  
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DB’s Roadmap to 2050 (slide #13) 

Highlights of the roadmap include the 100% use of renewable energy by 2025, becoming 

climate neutral company by 2040.  

 

 

 
Germany’s Strong Rail Strategy and DB’s Targets 
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Trend #2: Railway Development Integrated with Community Building in Lifestyle  

 

8.7 JR East’s “Beyond Stations” concept – Transitioning from stations towards platforms 

for connected lifestyles (JR East Intergrated Report 2022, page 6). Under this concept, 

JR East Group aims to connect all of its real-world advantages with the digital 

technology space to transform railway stations from transportation hubs into platforms 

for “connected lifestyles” in which people, products, and services are interconnected.  

To this end, JR East will roll out new services based on tie-ins with e-commerce and 

the sharing of its 5G antenna infrastructure. Further, the mitigation of peak travel 

periods will allow the group to use the freed-up space in railway stations for the 

development of a variety of businesses.  

 

The platforms for connected lifestyles include (a) ‘station work’ which are indeed 

private booths/office sharing with a focus on hotels (503 units); (b) ‘JRE Mall’, which 

is indeed online shopping mall with 160,000 items and (c) Hako-byun, logistical 

services using Shinkansen and limited express trains on conventional lines (starting 

from March 2022). 
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In addition to featuring new functions, such as unstaffed convenience stores, cafes that 

accept orders made via smartphones, and shared offices, the railway station has served 

as a testing ground for leading-edge technologies, including cleaning and security 

robots as well as avatars that offer a range of travel-related information. Also the new 

station is the centrepiece of JR East’s initiative to realize town development that 

“anticipates the coming century” by integrating railway stations and towns. In fiscal 

2025, the opening of the town adjacent to the railway station will reveal this 

integration in its completed form.  

 

8.8 Workstyle Reform and the Provision of Value for New Lifestyles 

JR East will cater to new workstyles by providing value in the form of satellite office, 

shared offices, and “workstations”. Also, with an eye on regional revitalization, JR 

East will take measures to enable the purchase of regional specialities and fresh foods 

through JRE Mall. Major structural reform will be required to realise a ratio of 5:5 

between the operating revenues of the Transportation segment and those of 

non-transportation segments. JR East will work with the municipal authorities of Akita 

and Aomori and other core regional cities to develop towns that are focused on railway 

stations. With the increase in digital transformation and telecommuting, relocation to 

rural areas has become a new option for those who want to change their workstyles. To 

meet these needs, JR East will advance a workation-focused business and develop 

attractive towns. 

  

As a new form of tourism, JR East will create services that combine tourism and 

support for agriculture, a major regional industry. In March 2021, JR East opened the 

experiential tourism farm JR Fruits Park Sendai Arahama. Through agritourism, JR 

East will create new exchanges and revitalize regions.     

 

A “rotational business model” for real estate business of JR East (JR East 2022 

Factsheets, page 6) 

 Sell developed and owned properties to funds, etc, and reinvest acquired funds in 

growth areas 

 Sold “JR Minami-Shinjuku Building” to a fund that JR East Real Estate Asset 

Management Co., Ltd. has formed (FY2022.3).  

 

Accordingly to the development plan, JR East is developing a number of real estate 

projects, namely: 

(a) Takanawa Gateway City: With a target opening between the period 2024-2026, this 

project includes residential, international schools, cultural creativity, commercial 
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complex buildings, offices, convention halls and hotels with a total floor areas of 

845,000 sq.m. 

(b) Hiromachi Area Development Plan (Oimachi Station): With a total floor area of 

about 250,000 sq.m., this project involves constructing offices, hotels, housing and 

commercial facilities. It is scheduled to complete by March 2026.  

(c) Shinjuku Station Southwest Gate Area: With a total floor area of about 291,500 

sq.m., this project involves constructing stores, offices, and accommodation 

facilities. The development project is expected to commence construction by 

phases starting from 2023 through 2040s.  

       

8.9 Japanese Vision for “Society 5.0” 

Adopting the framework of ‘points’ (station), ‘line’ (railway), and ‘surface’ (area and 

city), Hayashi (2020) advises that by expanding “surfaces” in collaboration with local 

government, industries and commercial sectors, in addition to improving “points” and 

“lines”, a railway system would be contributing much more social value to the highly 

convenient, comfortable, and carbon-free super-smart city (“Society 5.0”).  

 

In Japan, all industries need to create effects never seen before by mutual coordination 

in addition to making their own ceaseless efforts in order to achieve the CO2 reduction 

targets of 900 million tons/year in 2030 (26% reduction over 2013) and 200 million 

tons/year in 2050 (80% reduction) promoted in the “Plan on Global Warming 

Countermeasures” (approved by the cabinet of Japan in May 2016) as an 

implementation plan for the COP21 Paris Agreement. In the super-smart Society 5.0 

advocated by the Cabinet Office, cities that are comfortable to live in and are highly 

efficient with low environmental burden are aimed for by optimizing the value chain of 

social infrastructure.  

 

With their overwhelmingly small environmental burden, Railways have already made a 

large social contribution to the environment. A recent trend -- users are evolving from 

consumers of electricity to “prosumers” by themselves owning electric facilities such 

as solar power panel and electricity storage batteries.  

 

In Japanese vision for modernization, public and commercial facilities, intermodal 

passenger transport, housing and the like were built with railways as starting points for 

urban development. However, in light of a population decline in Japan going forward, 

urban redevelopment and reduction of governmental costs and social costs are major 

issues, especially in provincial areas.  
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Fig. 1 Comparison of CO2 Emissions of Various Modes of Transport when Carrying One Person for 1 km (calculated based on reference 4) 

 

Railways of the future in Japan are expected to promote electrification of intermodal 

passenger transports and of even future end-user-operated modes of transport such as 

compact mobility vehicles. The mobile value chain, Internet of Things (IoT) and 

“Mobility as a Service” (MaaS) technology are also expected to contribute. To 

decarbonises logistics and passenger transport, it is desirable to promote a modal shift 

by replacing trucks with freight trains.  

 

8.10 Amtrak -- Energy Efficiency Drive  

According to the 2021 U.S. Department of Energy Data Book, per passenger mile, 

Amtrak is 46% more energy efficient than travelling by car and 34% more energy 

efficient than domestic commercial air travel. (Amtrak Company Profile FY2021, page 

4), though the exact figures for particular routes depend on load factor along with other 

variables (refer also to Davis and Boundy (2022), Transportation Energy Data Book, 

Table 2.13 “Passenger Travel and Energy Use, 2019” on page 68 of 444). The 

electrified trains in the Northeast Corridor are considerably more efficient than 

Amtrak’s diesels and can feed energy captured from regenerative braking back to the 

electrical grid. Passenger rail is also very competitive with other modes in terms of 

safety per mile.  

 

 



30 
 

8.11 “Amtrak Connects US” – Amtrak’s 15 year Vision (2021) 

Amtrak is investing in new high-speed trainsets along the Northeast Corridor for the 

next generation of Acela, for providing its customers a smoother, speedier and more 

comfortable ride. The company is also upgrading and modernising its infrastructure 

with significant station expansion in New York and Washington, D.C., and improved 

track capacity and ride quality along the Northeast Corridor.   

  

8.12 Network Rail  

The UK Government published the Williams-Shapps Plan for Rail white paper in May 

2021, which focuses on the establishment of a ‘guiding mind’ for the sector: Great 

British Railway (“GBR”). GBR will take over the Network Rail in running and 

planning the rail network, owning the infrastructure, and receiving the fare revenue. 

Bringing the whole system under single, national leadership, GBR will procure 

passenger services and set most fares and timetables. The Secretary for Transport asked 

Andrew Haines, to develop interim arrangements to start delivery of the benefits of the 

Plan for Rail, including developing plans for the creation of GBR and the GBR 

Transition Team (GBRTT), alongside his current role as the chief executive of Network 

Rail. GBRTT’s purpose is to “create a simpler, better railway for everyone in Britain”. 

(Network Rail AR2022, page 11 and 112) This new organization with revised purpose 

and focus would obviously bring a new, exciting atmosphere for the British railway 

industry.   

 

The original intent of privatising and breaking British Rail into dozens of pieces was to 

encourage competition and promote greater efficiency and innovation. However, little 

of this has happened. Instead, “fragmentation of the network has made it more 

confusing for passengers, and more difficult and expensive to perform the essentially 

collaborative task of running trains on time”. (Great British Railways: The 

Williams-Shapps Plan for Rail, page 12)   

 

It was found that “For every mile a person travels, passenger trains produce a third of 

the emissions of the average petrol car”. (Williams-Shapps Plan for Rail, page 16) 

Hence, in order to achieve a cleaner, greener public transport network, meet passenger 

demands for better connectivity and serves the needs of business customers more 

effectively and affordably, Britain’s railway need to be modernised. (Plan for Rail, 

page 86). This modernisation will accelerate the application of the existing Project 

SPEED (Swift, Pragmatic, Efficient Enhancement Delivery), a rail-specific initiative, 

for identifying opportunities to reduce the timescales and cost of delivering rail 

infrastructure, in collaboration with the wider rail industry. (Plan for Rail, page 94) 
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In 2022, the UK Government announced the GBP96 bn Integrated Rail Plan for the 

Midlands and North, the biggest ever for the UK rail network, to build back better and 

greener and to make train journeys faster, more frequent, and more reliable for 

passengers. (Network Rail AR2022, page 11) 

 

8.13 Corporate Strategy for MTR 

MTR is pursuing a new Corporate Strategy, “Transforming the Future”, by more 

deeply embedding sustainability and Environmental, Social and Governance principles 

into its businesses and operations with the aim of creating more value for all the 

stakeholders. The strategic pillars of the new Corporate Strategy consist of : 

(a) Hong Kong Core – Attain the full potential of Hong Kong Core Business and 

advance its social objectives. 

(b) Mainland China and International Business – Expand into new hubs and new 

products across its Mainland China and International Business, maintaining a 

steady growth. 

(c) New Growth Engine – Invest in new technologies and mobility services to 

reinforce its core for long-term growth.    

 

The R+P model serves well the conventional Chinese thinking of the “Four Basic 

Needs for Living”, i.e. apparels, food, shelter and transportation.      

 

 

9. Conclusions and Practical Implications 

 

A financially viable and sustainable business model for railway business  

9.1 Railway transportation is a capital-intensive business. Given its energy efficiency, 

safety, and eco-friendliness, in light of increasing concerns by the public in the 

environmental, social and governance, many governments have been turning to 

railway as the one of the preferred modes of transportation. These include Germany, 

Japan, the UK and the US. 

 

9.2 From this study, it was revealed that MTR and JR East, both from Asia, have their 

business models involving real estate development and leasing businesses, these 

provide not just diversification benefit for their sources of revenue, but also the 

capability to create customer demand for its network of transportation by building 

local communities that would be connected by the train network in a very convenient 

manner. The train services are efficient for commuters to travel around, for going to 
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workplace, to local tourist points for sightseeing, leisure, shopping. The Japanese 

model even has a significant proportion of hotel business, which is essential for 

metropolitan cities!  

 

9.3 Furthermore, MTR’s increasing business exposure to places outside Hong Kong, 

including consultancy, railway operations management, property development and 

management have provided for further diversification from the home base, providing a 

bigger scope of operations and also higher level of business resilience. The statements 

by Sigalos in 2015 and by Leung in 2016 remain valid. 

 

9.4 Perhaps, the above benefits of Rail + Property Model (self-sustaining financially) and 

international diversification drive may provide food for thoughts for other railway 

companies that may be perennially requiring substantial government grants and 

funding.      

 

Right Track for Future Development  

9.5 As revealed from the study, there are increasing trends for the countries under study to 

take this opportune time for further adoption of technology, digitalisation, and 

modernisation of organization and the facilities for achieving environmental, social 

and governance goals, such as de-carbonisation drive for climate protection. 

 

9.6 Through DB’s Strong Rail Strategy, the German Government plans to achieve climate 

protection. By adopting the “Beyond Stations” and the “Society 5.0” concepts from JR 

East, the Japanese Government wishes to transform railway stations (and extension of 

new station or rail line) from transportation hubs into platforms for “connected 

lifestyles” and regional revitalization, in addition to the net-zero emission climate 

protection goal.  

 

9.7 By and large, Hong Kong MTR has been on the right track and is heading on the 

appropriate direction. Having said that, MTR may consider assimilating some of the 

excellent ideas from its business counterparts on their long-term strategies for the 

future, such as incorporating the concept of Smart City 5.0, regional revitalisation, and 

certain good measures of the green strategies, for contributing to the implementation of 

the Northern Metroplis Development Strategy in Hong Kong.   
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Strategic trends identified by: Amtrak DB JR MTR NR 

System resilience for climate 

change: de-carbonization, greener 

Y Y Y Y Y 

Aging population   Y Y  

Digital transformation Y Y Y Y Y 

Restructuring of railway industry      Y 

Modernization of facilities Y    Y 

Faster passenger transport service Y    Y 

Regional revitalization   Y   

Platforms for connected lifestyles   Y   

Sources: Extracts from Annual Reports of the above companies, 2021 
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Appendix 

Deutsche Bahn AG Financial Summary  
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JR East Consolidated 11-Year Financial and Non-Financial Summary 
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MTR Ten-Year Statistics (2012-2021) 
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MTR Ten-Year Statistics (2012-2021) 



38 
 

 

 
  



39 
 

References 

 

Abell, D.F. (1980). Defining the Business: The Starting Point of Strategic Planning. Prentice 

Hall.  

 

Amtrak FY2021 Company Profile 

https://www.amtrak.com/content/dam/projects/dotcom/english/public/documents/corporate/nat

ionalfactsheets/Amtrak-Company-Profile-FY2021-030922.pdf 

 

Amtrak General & Legislative Annual Report & FY 2023 Grant Request 

https://www.amtrak.com/content/dam/projects/dotcom/english/public/documents/corporate/re

ports/Amtrak-General-Legislative-Annual-Report-FY2023-Grant-Request.pdf 

 

Amtrak Route Ridership FY 2021 

https://media.amtrak.com/wp-content/uploads/2021/12/FY21-Year-End-Revenue-and-Ridershi

p.pdf 

 

“Amtrak Connects US” – Amtrak’s 15 year Vision (2021)   

https://www.amtrak.com/content/dam/projects/dotcom/english/public/documents/corporate/re

ports/Amtrak-2021-Corridor-Vision-060121.pdf 

 

Amtrak Management’s Discussion and Analysis of Financial Condition and Results of 

Operations and Consolidated Financial Statements with Report of Independent Auditors for 

Fiscal Year 2021 

https://www.amtrak.com/content/dam/projects/dotcom/english/public/documents/corporate/fin

ancial/Amtrak-Management-Discussion-Analysis-Audited-Financial-Statements-FY21.pdf 

 

Amtrak on-time performance blog 

https://www.amtrak.com/about-amtrak/on-time-performance.html 

 

BizVibe business matchmaking services 

https://www.bizvibe.com/matchmaking-services 

 

BizVibe (2022), The Top Ten Largest Railroad Company in the World in 2022.  

https://blog.bizvibe.com/blog/largest-railroad-companies 

 

Cervero, R. & Murakami, J. (2009), Rail and Property Development in Hong Kong: 

Experiences and extensions, Urban Studies, Volume 46, Issue 10, pp. 2019 – 2043. Sage 



40 
 

Publications. 

https://scholar.google.com.hk/citations?view_op=view_citation&hl=en&user=xywYx5kAAA

AJ&citation_for_view=xywYx5kAAAAJ:u-x6o8ySG0sC 

 

The Community of Metros (COMET) benchmarks worldwide urban railway performance 

https://communityofmetros.org/ 

 

Davis, S.C., and Boundy, R.G. (2022), Transportation Energy Data Book, Edition 40, Oak 

Ridge National Laboratory, managed by UT-Battelle for the US Department of Energy. 

https://tedb.ornl.gov/wp-content/uploads/2022/03/TEDB_Ed_40.pdf#page=68 . 

 

Deustche Bahn AG Investor Update (March 2022). . 

https://ir.deutschebahn.com/fileadmin/Bildmaterial/2022/Investor_Update_Mrz_2022/II_Inves

torUpdate_March_2022_online.pdf 

 

Deustche Bahn AG (May/June 2022). Returning to Profitable Growth – DB Spring Roadshow 

2022. 

https://ir.deutschebahn.com/fileadmin/Deutsch/2022/Anhaenge/II_RoadshowSpring2022_final

.pdf 

 

East Japan Railway Company Ltd. ESG Risk Rating assessed by Sustainalytics 

https://www.sustainalytics.com/esg-rating/east-japan-railway-co/1008756802 

 

East Japan Railway Company Ltd. – corporate data  

https://www.jreast.co.jp/e/data/index.html 

 

East Japan Railway Company Ltd. – 2022 Factsheets 

https://www.jreast.co.jp/investor/factsheet/pdf/factsheet.pdf 

 

East Japan Railway Company Ltd. – Investor Relations: Historical Data (1990-2022) 

https://www.jreast.co.jp/e/investor/historicaldata/index.html 

 

German Way: Fares for public transport in Germany 

https://www.german-way.com/travel-and-tourism/public-transport-in-germany/ 

 

Hayashi, Y (2020). Expectations for Railroads in Achieving a Society of the Future. JR East 

Technical Review-No.40-2020.  

https://www.jreast.co.jp/e/development/tech/pdf_40/tec-40-01-04eng.pdf 



41 
 

 

Hong Kong MTRC Awards 

https://www.mtr.com.hk/en/customer/main/inside_awardDetail.html 

 

Hong Kong MTRC Financial Information for Investors 

https://www.mtr.com.hk/en/corporate/investor/financialinfo.html 

 

Hong Kong MTR’s ESG Risk Ratings assessed by Sustainalytics  

https://www.sustainalytics.com/esg-rating/mtr-corp-ltd/1008753437 

 

Hong Kong MTR Performance Metrics  

 
Hong Kong MTRC Service Pledge 2022 and 2021 Customer Service Target and Performance 

https://www.mtr.com.hk/archive/en/pdf/MTR_Pledge.pdf 

 

Hong Kong underwater railway, B1M, 2022 

https://www.youtube.com/watch?v=03AtIZjziJw 

 

Japan Cabinet decision on 17 April 2018 on the Basic Environment Plan 

https://www.env.go.jp/policy/kihon_keikaku/plan/plan_5/attach/ref_en-01.pdf 

 

Intemarketing: Abell Business Definition Model description and illustration 

https://www.intemarketing.org/marketing-information/marketing-models/abell-business-defini

tion-model 

 

Leong, L. (2016), The ‘Rail plus Property Model’: Hong Kong’s successful self-financing 

formula, McKinsey & Company report, June 2016. 

https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insig

hts/the%20rail%20plus%20property%20model/the-rail-plus-property-model-hong-kongs-succ

essful-self-financing-formula.pdf?shouldIndex=false 

 

New York Metropolitan Transportation Authority (MTA) Fares & Tolls 

https://new.mta.info/fares 

 

New York Metropolitan Transportation Council 

https://www.nymtc.org/News-Events/Presentations-News 

 

New York Metropolitan Transportation Council and Urbanonomic (October 2020): The 



42 
 

socioeconomic and demographic forecast for 2055 

https://www.nymtc.org/Portals/0/Pdf/SED/2055%20SED/NYMTC_2055SED%20Forecast_Pr

esentation.pdf?ver=2020-10-19-080752-357 

 

Network Rail Environmental Sustainability Strategy 2020-2050 and “Our ambition for a 

low-emission railway”: 2020-2050. 

https://www.networkrail.co.uk/wp-content/uploads/2020/09/NR-Environmental-Strategy-FIN

AL-web.pdf 

 

Network Rail Limited Annual Report and Accounts 2022 

https://www.networkrail.co.uk/who-we-are/publications-and-resources/regulatory-and-licensin

g/annual-report-and-accounts/ 

 

O’Toole, R. (2021).Zero-Based Transportation Policy: Recommendations for 2021 

Transportation Reauthorization. Cato Institute, Policy Analysis No. 913 (22 Apr 2021) 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3830689 

 

Polymatter (2019), “How Hong Kong built the World’s best transit”. Youtube, 20 September 

2019.  Brilliant: https://brilliant.org/Polymatter  

https://www.youtube.com/watch?v=ELy9fOX8vtc 

 

Progressive Railroading (2017), “California high-speed rail agency selects German firm as 

early train operator”, 16 November 2017.  

https://www.progressiverailroading.com/high_speed_rail/news/California-high-speed-rail-age

ncy-selects-German-firm-as-early-train-operator--53285 

 

Sigalos, M. (2015). How Hong Kong’s subway turns a $2 billion annual profit.CNN Money, 

March 30, 2015,   

https://money.cnn.com/2015/03/30/news/hong-kong-mtr-subway-property/ 

 

Sustainalytics ESG Ratings for East Japan Railway Company 

https://www.sustainalytics.com/esg-rating/east-japan-railway-co/1008756802 

 

Sustainalytics ESG Ratings for MTR Corporation  

https://www.sustainalytics.com/esg-rating/mtr-corp-ltd/1008753437 

 

Tokyo Metro Regular Tickets/Coupon Tickets Fares 

https://www.tokyometro.jp/en/ticket/regular/index.html 



43 
 

 

Top Ten Largest Railroad Companies in the World 2022 (by market cap) published by BizVibe 

https://blog.bizvibe.com/blog/largest-railroad-companies 

 

Top Ten Railway Operators in the World 2020, Railway Technology  

https://www.railway-technology.com/analysis/top-ten-railway-operators-in-2020/ 

 

Topham, G.; Pidd, H. and Crerar, P., (2018), “Northern and GTR could be barred from rail 

franchises”. The Guardian (UK newspaper), 4 June 2018. 

 

Transport for London: Fares from 1 March 2022: Tube, DLR, London Overground and 

Elizabeth Line. https://tfl.gov.uk/campaign/new-fares 

 

Transport for London: Elizabeth Line  

https://tfl.gov.uk/modes/elizabeth-line/ 

 

Transport for London: Everything you need to know about the Elizabeth Line  

https://tfl.gov.uk/travel-information/improvements-and-projects/everything-you-need-to-know

-about-the-elizabeth-line?intcmp=69820 

 

The U.K. Government (May 2021), “Great British Railways: the Williams-Shapps Plan for 

Rail” White Paper 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f

ile/994603/gbr-williams-shapps-plan-for-rail.pdf 

 

The U.K. Government (Jan 2022), Department for Transport – Rail Factsheet 2020 & 2021.  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f

ile/942425/rail-factsheet-2020.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f

ile/1049929/rail-factsheet-2021.pdf 

 

Yu, E. (2022), Introducing 3H holistic management framework, working paper, HKMA, 6 

May 2022. . 

 


