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Executive Summary
This report critically reviews the role of rail transport in the tourism industry, especially about environmental impact, sustainability problems, and ways of improving this. Considering that rail transport is one of the most eco-friendly modes of transport, contributing only 1% of global transport emissions versus 72% from road transport and 12% from aviation, the agricultural and natural ecosystems of New Zealand would not be spared. Railways can provide such an alternative and an alternative that is low carbon, as London’s Eurostar, Japan’s Shinkansen, and China’s rapidly growing system of high-speed rail network testify. However, these advantages are detrimental to the sustainability of rail transport if it doesn’t consume energy, affects biodiversity and disturbs the ecosystem, as it increases noise pollution. Electrified trains are powered by renewable energy and reduce emissions drastically, except for networks dependent on coal-generated electricity, such as in China and India. Moreover, large-scale railway construction, such as the one in the California High-Speed Rail project, can cause deforestation and habitat disturbance. The amount of noise pollution the TGV and urban metro systems cause communities is also an issue. It also lists some key solutions, such as full electrification, adoption of renewable energy and noise reduction technology. Implementing rail transport in a well-planned way can always continue to play the role of the most sustainable form of mass transit in support of the greener practices of the global tourism industry.
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The hospitality transport industry provides services which enable simple smooth guest and employee movement through transportation services. The establishment provides three transportation options including airport shuttles and tour buses along with commuter services to enhance guest convenience and satisfaction rates. Trains provide vital support to hospitality through their eco-friendly service which gives guests simple transportation options. The rail services in hospitality serve as shuttles for travelers and perform airport services and employee transportation operations (Pagliara et al., 2023). Multiple passengers can use each train simultaneously so trains deliver higher sustainability along with better transport efficiency than automobiles can provide. Sustainable practices must matter for hospitality services while new environmentally friendly transportation solutions need development. Conventional trains are both environment-friendly and dependable thus making them a selectable option. Through the adoption of environmentally friendly transport solutions hospitality services can reduce their carbon emissions while upgrading service delivery standards (Hopkins, 2020).

[bookmark: _Toc190535085]Overview of Rail Transport in the Tourism Industry
The tourism industry cannot do without rail transport, where millions of passengers a year are sustained in the most efficient, clean and environmentally friendly way. The global railway networks carry out transportation of more than 9 billion passengers a year, which can serve as an indicator of the importance, according to the International Union of Railways (UIC) (Mohseni et al., 2025). Europe and Asia have the most well-developed infrastructure for high-speed rail. Domestic and international tourism involves rail travel as a more carbon-friendly alternative to road and air transport. Because rail transport is sustainable, there are some limits to it, such as the costs of infrastructure investment, accessibility of the network, and travel time constraints compared to air travel (Aminzadegan et al., 2022). 
In addition to this, the Global Railway Review article states that High-Speed Rail (HSR) projects typically cost between €25m per kilometre to expand (Branco et al., 2022). However, these challenges are outweighed by the benefits. Observing the TGV networks of France, it can be seen that they have reduced demand for domestic air travel by more than 50% on some routes and have attracted around 40% of the market for intercity services. In the same way, China’s high-speed rail system of 40,000 km has greatly enhanced regional connectivity, resulting in an increase in tourist traffic as well as economic activity in the localities (Liu et al., 2023). 
[bookmark: _Toc190535086]Environmental Impact of Rail Transport
[bookmark: _Toc190535087]Lower Carbon Emissions
It is evident that due to low carbon emissions of this, rail transport is accepted worldwide as one of the most environmentally friendly forms of transportation that emits much less carbon than its counterparts, such as road and air travel. As for transport emissions, road transport accounts for 72% and aviation for 12%, while rail transport takes only 1% of global transport emissions, as reported by the International Energy Agency (IEA) (Cheng et al., 2022). High-speed electric trains emit an average of 28g CO₂ per passenger/kilometre – 102g for cars and 244g for aeroplanes (EEA). For example, Eurostar says that travelling by train from London to Paris produces just 90% of the CO₂ emissions of travelling on a flight of the same route.
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Figure 1 Transportation GHG Emissions
(Source: RSI Logistics, 2024)
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Rail transport is efficient because its sustainability depends greatly on the energy sources. As UIC (International Union of Railways) says, electric trains are three to five times more energy efficient than motor cars (Ihme, 2022). However, their environmental benefits depend on where the electricity is produced: from fossil fuels or renewables. For example, trains in Sweden and Switzerland have nearly zero operational emissions, as over 90% of the railway electricity is based on hydro and nuclear energy. However, coal-based countries such as India and China still face emissions fear as their railway network heavily depends on coal-generated electricity (Gyamfi et al., 2022). India’s Indian Railways is the fourth largest railway system in the world, but still runs over 4,500 diesel locomotives, giving it a hand in polluting the air.
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Rail transport has advantages in lowering emissions; however, constructing new railway infrastructure has environmental disadvantages. Rail networks are built at the cost of deforestation, land acquisition, and ecosystem disturbance in the rural and protected areas. One such project that has been criticised for requiring the cultivation of more than 1,500 ha of farmland and wildlife habitats is the California High-Speed Rail project that aims to link Los Angeles and San Francisco (Aminzadegan et al., 2022). Likewise, China’s extensive high-speed rail network, comprising over 40,000 km, has necessitated a huge land conversion and has affected regional landscapes and water bodies. However, the environmental impact is lower than that of highway and airport expansion because rail systems do not require as much land per passenger as roads (Povoroznyuk et al., 2022). However, some governments mitigate these effects by building wildlife corridors, sound barriers, and reforestation programmes.
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Figure 2 The effect of transport infrastructure  
(Source: Liu et al., 2023) 
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Though rail transport is quieter than road traffic, high-speed trains and urban rail systems have also resulted in noise pollution in residential areas. More than 12 million citizens of the EU are affected by more than 55 decibels (dB) when exposed to railway noise, which causes stress, sleep disorders and diminished quality of life (Kumar and Chowdary, 2023). Due to noise levels above 85 dB generated by the French TGV (Train à Grande Vitesse), which transits at speeds above 300 km/h, authorities install noise barriers and soundproofing measures around tracks. 
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[bookmark: _Toc190524144][bookmark: _Toc190535092]Electrification of Rail Networks 
Railway lines require electrical transformation to establish sustainable rail transportation solutions for the hospitality industry. The hospitality industry could lower its emissions from greenhouse gases while decreasing air pollutants through implementing electric train technology for replacing diesel engine trains. Electrical diesel locomotives generate most of the air pollution through their carbon dioxide (CO2) and nitrogen oxide (NOx) emissions and they serve as major contributors to both climate change and atmospheric pollution (Peira et al., 2022). Through electrification railways obtain the ability to draw power from cleaner energy sources thereby improving the sustainability of hospitality industry transportation operations. The UK railway operator Network Rail leads the expansion of its electric rail network to eliminate diesel trains from its services. The UK is lowering the dependence of its transport sector on fossil fuels through critical route electrification (Martín and Fernández, 2022). Railway electrification initiatives led by Germany and Sweden form part of their nations' efforts to develop environmentally conscious transport frameworks. The adoption of electric railways across different areas enables hospitality transport to transition to sustainable options that provide alternative environmentally-friendly travel choices to visitors and staff (Ozturkoglu et al., 2021).
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The energy production from solar power combined with wind and hydroelectric sources enables rail operations to function independently of fossil fuels. When hotel industries adopt renewable energy systems they achieve financial as well as environmental stability by reducing electricity costs which leads to long-term sustainability benefits. The rail transportation network in the Netherlands functions exclusively through wind energy supply (Pagliara et al., 2023). All trains throughout the Netherlands operate using power from wind-generated electricity since 2017 which transforms their rail transportation into carbon-neutral service. This program exemplifies renewable energy integration methods which provide other countries with successful strategies to reduce their environmental impact. The rail network in India grows more sustainable through solar panel installations at train carriages and railway stations. The considerations to promote renewable-powered rail services for hospitality establishments create major opportunities to improve sustainability performance (Achmad and Yulianah, 2022).
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HSR networks form a green alternative to flying short distances by minimizing air travel's environmental footprint. The engineering behind HSR systems allows them to move numerous passengers at high speeds in an energy-efficient manner than planes do. Building HSR network infrastructure strengthens connections between metropolitan areas and tourist attractions which enables the hospitality business to benefit from better value transportation choices (Hopkins, 2020). The high-speed rail systems in France and Japan show how these countries have achieved lower airline travel dependence. Train à Grande Vitesse (TGV) operated by France and Shinkansen offered by Japan decreased the demand for air travel on specific domestic flight routes. The vast Chinese high-speed rail system has decreased flight activity for short distances which reduces aviation pollutants. The hospitality industry benefits from HSR network growth because it provides better access to hotels together with resorts and tourist sites (Azzouz and Jack, 2020).
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It is important to build sustainable rail infrastructure in order to reduce the environment's negative impacts of railway development and maintenance. Sustainable construction practices, materials, and designs have the ability to minimize land degradation, habitat loss, and consumption of resources. Through sustainable rail infrastructure implementation, the railway sector maintains its hospitality service without causing environmental degradation (Ozturkoglu et al., 2021). The use of wildlife corridors and green tunnels in rail expansion in Germany is a case in point on sustainable rail infrastructure development. It reduces ecological interference by enabling wild animals to flow freely across the railway lines. Moreover, public transportation and rail stations are increasingly being designed as green roofs, with energy-efficient stations also becoming widespread, reducing the environmental footprint of the railway further. The hotels, resorts, and tourism enterprises may have their green ambitions tied in with ecologically friendly rail systems, substantiating their sustainable tourism commitment (Berutti et al., 2025).

[bookmark: _Toc190524148][bookmark: _Toc190535096]Encouraging Rail Travel Over Short-Haul Flights 
The maximum environmental advantages from rail travel will require government support to persuade passengers to select rail travel instead of flying on short routes. The implementation of policies through rail operators who provide incentives combined with marketing strategies will enhance rail travel accessibility and attractiveness for governments. A major effort in this field is the European Union’s funding of rail connectivity (Zientara et al., 2024). EU institutions focus on developing cross-border rail travel for the benefit of both business-to-business and tourist use. Some regional governments enforce substantial flight taxes on short routes and provide financial support to the rail industry which drives more passengers toward rail services. The rail travel promotion helps the hospitality industry reach its sustainability goals while drawing environment-conscious visitors to their facilities. Hotels provide train-based promotions alongside perks to guests who choose railways as their mode of transport and tourism providers should promote packages that combine rail travel with hotel stays (Chiang et al., 2024).

[bookmark: _Toc190535097]Conclusion and Recommendations
Rail transport is still one of the most sustainable travel methods in the tourism industry, as it has much lower carbon emissions than air and road transport. One of the most important means of reducing the environmental impact of global tourism is based on railways; electric trains consume just 28 grams of CO2 per passenger while being displaced from aeroplanes is only 244 grams. Furthermore, there is evidence that high-speed networks (such as Eurostar and Japan’s Shinkansen) may make it possible to keep passengers away from a more polluting way of travel. Yet, the sustainable growth of rail transport requires challenges of energy dependency, infrastructure development, and noise pollution to be overcome.
In addition to this, several recommendations are critical to enhance the environmental performance of rail networks. Governments and railway operators should first accelerate electrification projects so trains run on renewable sources, not fossil fuels (Avesh et al., 2024). Germany’s Coradia iLint is an example of a hydrogen and battery-powered train that can be a viable alternative where electrification reaches its limit. Secondly, the infrastructure projects should incorporate wildlife corridors and sustainable materials to decrease the ecological harm caused. Lastly, highspeed and urban train noise source pollution can be achieved by aerodynamic design, sound barriers, and advanced track insulation (Branco et al., 2022). In this way, rail transport can enhance its position as the most eco-friendly and efficient travel option in the world of tourism.
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