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Executive Summary
Rail transport plays an important role in the hospitality industry because it is the most viable and environmentally friendly travel mode. Some of the high-speed trains are Eurostar and Japan's Shinkansen, which significantly decrease reliance on short-haul flights. Eurostar alone carried 14.8 million passengers in 2022 and decreased carbon emissions by 90% from travel over air. Luxury rail services, such as Venice Simplon-Orient-Express, contribute to tourism because the train offers a premium way to travel. Despite its pros, rail transportation has significant environment impacts. There is an about 64 g of CO² emitted per one passenger-km by diesel-locomotive-fueled locomotives versus 6g for fully-electrified systems. Infrastructure creates a disruption effect on ecosystems because high-speed railroad noise pollution usually exceeds 90 dB, leading to the suffering of urban groups. In a bid to reduce these problems, sustainability measures have been introduced. The UK intends to completely remove diesel trains by 2040, while Deutsche Bahn in Germany intends to use 100% renewable energy by 2038. This report analyses the environmental effects of rail transport in hospitality, looks at current sustainable initiatives, and offers suggestions for further reduction of its ecological footprint through increased electrification, improvement in energy efficiency, and investment in green infrastructure.
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1. [bookmark: _Toc1841430860]lntroduction 
Travel and tourism sector heavily depends on rail transport as it is one of the effective and sustainable travel means. Eurostar and Japan's Shinkansen are two of the fastest trains that ferry millions of people per year. In 2022, over 14.8 million people used Eurostar services, with this mode reducing carbon emissions by 90% as compared to air travel that covers the same distances (Wadud, Adeel and Anable, 2024). Luxury trains such as the Venice Simplon-Orient-Express also contribute to tourism by providing high-end travel experiences. Although less criticised in terms of how environmental it is, rail transport is not very clean. Instead, diesel trains emit 64g per passenger-kilometre-loads in tons, a value that is ten times higher than the 6g that fully electrified trains emit. Schemes of sustainability reduce the environmental footprint of rail transport. The UK has promised to end all the diesel trains in 2040, and German Deutsche Bahn has promised the use of 100% renewable energy by 2038 (Chapman, 2018). The report discusses the environmental impact of rail transport within the hospitality sector and innovative ways to improve the sustainability of hospitality.
2. [bookmark: _Toc377856332]Sustainable Rail Transport in Hospitality: Challenges and Solutions
2.1 [bookmark: _Toc447290147]Overview of Rail Transport in Hospitality
Rail transport is a significant player in the hospitality industry because it offers fast, eco-friendly, and comfortable travel for tourists. Connecting the megacities of the world and cutting travel times, high-speed rail networks Eurostar, TGV in France, and Japan's Shinkansen now compete efficiently and effectively for short-haul passengers with low-emission flights (Eland Cables, 2025). Eurostar, in 2023, carried 19.5 million passengers that also marked the rising salience of passenger transport into tourism (Global Railway Review, 2025). Luxury trains, including the Venice Simplon-Orient-Express and Maharajas' Express, offer journeys and premium hospitality to high-spending travellers, putting these luxury trains at the core of tourism economy activities. In fact, the luxury rail market is set to grow even more by 2030 (Rosenberger, 2023).

Sustainability is one of the main reasons why rail transport is attractive. Electric trains emit 85% less CO₂ per passenger-kilometer compared to airplanes, and therefore are more attractive for the environmentally conscious traveler (Kapetanović et al., 2021). Germany and Switzerland have vowed to fully electrify their rail networks to improve sustainability. With the advancement of renewable energy-powered trains and high-speed connectivity, rail transport remains an important asset in global tourism and hospitality. 
2.2 [bookmark: _Toc689350719]Environmental Impact of Rail Transport 
Rail transport is an important part of the hospitality sector, especially in linking tourists to major destinations. However, despite being a more sustainable alternative to aviation and road transport, it still has notable environmental impacts. The greatest source of concern is carbon emissions from diesel trains. A diesel train releases about more CO₂ per passenger-kilometer, thereby significantly contributing to climate change whereas electric trains are slightly more efficient in this regard, but their efficiency also depends on the sources of energy being used (Tostes et al., 2024). In nations that source electricity from fossil fuels, the emissions are still significant (Erdogan, 2020).
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[bookmark: _Ref190355130]Figure 1: Atmospheric pollutants (emissions) from rail transport in Britain
(Statista, 2018)

This graph (Figure 1) shows the climate-impacting gases produced from train network in Britain, which highlighting the variation between diesel and electrified rail operations. It shows that diesel trains emit significantly more CO₂ per passenger-kilometer than electric trains. The data makes a case for the transition towards fully electrified and renewable-energy-based rail systems which may reduce the consequence of hospitality related usage of rail infrastructure on environment. Land use and habitat destruction are another critical issue. Railway infrastructure development is often witnessed with deforestation, soil erosion, and loss of biodiversity (Losos et al., 2019). Noise pollution is another key issue, particularly in urban settings. Some high-speed trains produce noise levels over 90 decibel and interfere with the health status of human beings and wildlife. According to research, a long period of exposure to high noise levels leads to stress, sleep disorders, and heart problems in communities. To mitigate this, countries like Japan implement sophisticated noise-reducing technology for their Shinkansen trains through aerodynamic design and sound barriers (Zhang et al., 2024).
More importantly, the consumption of resources during rail infrastructure construction and maintenance is significant. Steel tracks, concrete sleepers, and stations emit huge amounts of carbon in production and pollute the environment (You et al., 2022). Recycled materials and low-carbon concrete are becoming more common, but it is far from large-scale. Though the rail transport option is greener than air and road transport, its environmental effects are still large. Mitigating this by making them electric, reducing noise, and sustainable infrastructure are important for making hospitality reduce the footprint of such transport.
2.3 [bookmark: _Toc276756664]Economic and Social Benefits of Rail Transport 
Rail transport is, thus, critical to hospitality industry because it supports the tourism-driven economies and accessibility. In 2024, for instance, the railway tourism provided approximately €300.5 billion to the European economy annually (Future Market Insights, 2025). Eurostar and TGV trains increase regional tourism through quick travel options which are inexpensive. As a result, the visitors to city towns like Paris, London, and Brussels are increased exponentially. 
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[bookmark: _Ref190355111]Figure 2: Railway related sales of some train makers in 2020
Source: (Statista, 2020)

This graph (Figure 2) presents the 2020 railway related revenue of major train producers, highlighting industry leaders and market share distribution. From a social viewpoint, rail networks increase connectivity and accessibility. Train travel is less expensive than flying, thus aiding the less fortunate traveller. Additionally, a great quantity of train stations in Europe are accessible to the disabled, thus providing rail transport to more tourists who are disabled (Owen, 2025). Luxury trains like the Orient Express also add cultural tourism to travel experiences while ensuring heritage is conserved as they promote high-value tourism. According to Liu et al., (2022), research indicates that a 10% increase in rail passengers cuts down city traffic by 5%, enhancing air quality and public health.
2.4 [bookmark: _Toc999902839]Sustainable Practices in Rail Transport
The rail industry is one of the most environmentally friendly transport modes, accounting for only 2% of the global transport emissions while carrying 8% of passengers and 7% of freight (Getac, 2024). However, more efforts in electrification, energy efficiency, noise reduction, and eco-friendly infrastructure are needed to cut-down its adverse effect on nature (Wangai, Rohacs and Boros, 2020). Electrification has significantly lower emissions compared to diesel-powered trains (Colovic et al., 2021). More than 60% of Europe's railway networks are electrified, and in some countries like Luxembourg and Switzerland, the percentage is more than 90% (European Commission, 2025). Diesel trains have high emissions of CO₂, NOₓ, and PM, which causes climate change and air pollution. The sustainability of electrification improves when powered by renewable energy sources (Mitrofanov, Kiryanova and Gorlova, 2021). The Dutch Railways (NS) made history in 2017 by being the first national operator to run 100% on wind energy, saving 1.2 million tons of CO₂ annually. Similarly, Germany's Deutsche Bahn intends to power 80% of its rail network through renewables by 2030. 
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[bookmark: _Ref190355093]Figure 3: Worldwide carbon footprint variations from 1990 to 2023, categorised by nations.
(Statista, 2023a)
This graph (Figure 3) illustrates the change in global CO₂ emissions from 1990 to 2023, highlighting variations by country and emission trends. Modern rail lines incorporate energy-recovery technologies. Eurostar as well as Shinkansen train of Japan exploit the regenerative braking system whereby the kinetic energy recovered reduces 15-30% of its energy consumption in return. Hydrogen and hybrid trains provide even more efficiency. The Alstom Coradia iLint is the first hydrogen train globally, and its emission is merely water vapor with a reduction in CO₂ of 89% compared to a diesel alternative (Lai et al., 2022). Most high-speed rail companies are now changing to lightweight material like aluminum and carbon fiber for improved fuel efficiency by 15-20%. In addition, AI-based train control systems of China's high-speed rail network, for example, help ensure that trains travel at optimised speeds and schedules for an average reduction of electricity consumption by 12% per trip. Rail transportation creates a huge amount of noise pollution, especially in urban areas. The European Union's Rail Noise Reduction Initiative is impressive which has reduced freight train noise noticeably through silent braking systems and sound-absorbing tracks (UIC, 2025).
High-speed trains in the UK, such as those planned for the HS2 project, incorporate aerodynamic designs and noise-dampening materials to reduce environmental impact. The HS2 project is expected to cut carbon emissions by 17 million tons over 60 years through green tunnels, biodiversity initiatives, and noise-reducing embankments (Chatrabhuj & Meshram, 2024). London's King's Cross Station has implemented solar panels, rainwater harvesting, and LED lighting, leading to a 25% reduction in energy consumption. These initiatives demonstrate the UK's commitment to greener rail transport. Though rail transport is already a low-emission alternative, continued advancements in electrification, energy efficiency, noise reduction, and infrastructure will become essential before 2050 to achieve net-zero emissions.
2.5 [bookmark: _Toc340597941]Industry Examples of Sustainable Rail Initiatives
Many rail operators across the globe have implemented sustainable practices that reduce the environment's footprint. Eurostar is one of the most renowned high-speed trains. It has cut carbon emissions by more than 90% compared to flight on comparable international routes (Eurostar, 2025). It uses 100% renewable electricity in the UK, France, and Belgium, thus cutting 50,000 tonnes of emissions per year. The UK's rail network is increasingly focusing on energy efficiency and sustainability. The LNER Azuma trains use lightweight materials and regenerative braking, reducing energy consumption by over 80% yearly compared to older models (LNER, 2025). Additionally, the UK rail sector is integrating renewable energy sources, with projects like the Riding Sunbeams initiative, which connects solar farms directly to railway lines to lower carbon emissions (Network Rail, 2021). These advancements align with the UK’s goal to decarbonise rail transport by 2040.
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[bookmark: _Ref190355078]Figure 4: Forecasted global train control method industry dimension from 2019 to 2030
(Statista, 2023b)
(Figure 4) illustrates the projected growth of comprehensive train control system industry from 2019 to 2030, highlighting increasing investments and advancements. The UK is also making significant strides in sustainable rail transport. Network Rail has committed to using 100% renewable energy by 2030, with 70% of its electricity already sourced from renewables (Pashby, 2024). The UK is also trailing hydrogen-powered trains, such as the Hydro FLEX, which emits only water vapor and aims to replace diesel trains by 2040. Additionally, solar farms, like the Riding Sunbeams project, are directly supplying clean energy to railway lines, reducing reliance on fossil fuels and enhancing energy efficiency in UK rail transport (Chouhan, 2020).
3. [bookmark: _Toc794049869]Conclusion.
Rail transport is highly important as this method affords more environmentally friendly means as compared to air and road transport. Although rail transport does have the least carbon footprint, it still includes the issues concerning energy consumption, noise pollution, and environmental impacts from infrastructure (Milewicz, Mokrzan, and Szymański, 2023). Electric power consumption in high-speed trains, luxury rail services, and long-distance routes is very high, although in many regions, connectivity through these still involves fossil fuels. Land use by railway expansion also disrupts ecosystem and biodiversity.
4. [bookmark: _Toc1945134045]Recommendations.
Full electrification with green power supply should be pursued by the rail industry to ensure sustainability. In addition, expansion of hydrogen and battery-powered trains, as done in Germany and the UK, will reduce the emission levels even further (Malik et al., 2019). Implementing regenerative braking systems and improving energy efficiency in rail networks will also add to a greener rail sector.
Globally, government departments and train owners should create the infrastructure around ecologically designed or green train stations, recovered resource construction, and also noise cancellation material. The need for policy-induced travel mode shift towards high-speed trains from air travel can therefore highly reduce emissions regarding hospitality-oriented travel (Nie and Zhang, 2023). Further and innovative investment in railway transport, along with international cooperation, ensures railways are truly 'green' and environmentally friendly ways toward a sustainable tourism future for a hospitality organisation.
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