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Executive Summary
The role of water transport in the hospitality industry Water transport is an integral part of global tourism, but it comes with great challenges for the environment carbon emissions, water pollution, habitat destruction and over-tourism. Cruise ships are major polluters on both land and sea because they run on heavy fuel oil and put out massive amounts of waste. Key environmental concerns noted in the report include air pollution due to sulphur and nitrogen oxides, wastewater discharge, ballast water contamination, and noise pollution affecting marine life. The rising number of cruise tourists has contributed to over-tourism, taking a toll on fragile ecosystems in popular port cities such as Venice and the Galápagos Islands.
There are various sustainable solutions to tackle all these challenges. New technologies fees were based on their reported ability to reduce emissions, and technologies included alternative fuels involving LNG and hydrogen, electric-powered vessels, advanced waste management technology and regulations such as the IMO MARPOL Annex VI. Additional strategies, including shore power infrastructure, sustainable tourism projects and passenger education programs, can all further mitigate the industry’s environmental impact. These strategies will allow the hospitality sector to maximally benefit from water transport while minimising its impact on the environment.


Table of Contents
1. Introduction	4
2. Main Findings	4
2.1. Water Transport in Hospitality	4
2.2. Environmental Impact of Water Transport	5
2.3. Sustainable Solutions for Water Transport	7
3. Conclusion & Recommendations	10
References	11



[bookmark: _Toc191305073]1. Introduction
Hospitality transport, interestingly has different varieties where the conveyance is used for enabling the travel, stay and encounters amid the hospitality unique. It also plays a vital role in tourism by moving guests to destinations, sites and hospitality accommodations. Out of these various modes of transportation, water transport is one of the most important facets of tourism worldwide, serving travel segments like cruise vacations, ferry services, and private yacht charters. The case study examines the water transport subsystem and its specific aspect of interest in cruise ships, a significant part of the broader hospitality sector with considerable environmental implications. Cruise tourism has increased significantly in the past few decades, with millions of travellers worldwide.
But as it grows, so does the ecological toll, in the forms of carbon emissions, water pollution and habitat destruction. Cruise ships are floating cities that guzzle tons of fuel and produce copious waste. That hastens climate change and harms marine ecosystems. This report will focus on the environmental impact of water transport in the hospitality sector (cruise industry). The series will examine the salient aspects of ecological damage and contemplate possible solutions, including cleaner energy, better waste management and regulation of industries. This report addresses the potential for the water transport industry to transform and reduce its environmental impact by highlighting sustainable practices.
[bookmark: _Toc191305074]2. Main Findings
[bookmark: _Toc191305075]2.1. Water Transport in Hospitality
The hospitality and tourism industry relies heavily on water transport for travel, leisure experiences, and commercial operations. That means anything from cruise ships and ferries to yachts and water taxis, more than ever ferrying travellers across oceans, rivers and lakes. Particularly cruise tourism has developed to become a multibillion-pound sector, appealing to millions of travellers eager for luxury at sea (Cooper, 2021). Carnival Cruise Line, Royal Caribbean and MSC Cruises are among the big hospitality names that include all-inclusive travel options that package lodging, food and entertainment together.
Apart from leisure cruises, ferries are a key mode of transport for connecting islands and coastal cities, facilitating both tourism and local economies. Most high-end luxury travel experiences revolve around resorts and tropical holiday destinations, with private yachts and charters offering exclusivity (Haski-Leventhal, 2018). River cruises on waterways like the Thames, Seine or Danube also attract tourists interested in culture and scenery. Although water transport promotes global tourism and economic development, it also poses considerable environmental challenges. But cruise ships and ferries use large amounts of fossil fuels, emit pollutants into the air and water, and cause marine habitat destruction. The next sections will thus focus more on these environmental impacts and solutions for sustainable water transport.
[bookmark: _Toc191305076]2.2. Environmental Impact of Water Transport
Although water transport is an important part of the hospitality and tourism sector, its environmental effects are devastating. Cruise ships, ferries and private yachts are added to air and water pollution, marine ecosystem degradation and over-tourism (Sloan et al., 2017). The ecological impact of these boats is a growing source of concern and is prompting conversations about sustainability in the sector. This segment discusses the primary environmental challenges created by water transport.
2.2.1. Carbon Emissions and Air Pollution
One of the issues related to water transport that challenges the environment is climate change. Cruise liners and most big vessels also fuel up with heavy fuel oil (HFO), a cheap but highly polluting fuel. Deep-sea vessels that use heavy fuel oil (HFO) emit significant amounts of CO₂, NOₓ, and SOₓ into the atmosphere, which contributes to global warming and acid rain (Management Association, 2018). A large cruise ship on a single day can produce as much CO₂ as thousands of cars, affecting air quality. According to a study published by the organisation Transport & Environment, just one Cruise Company’s fleet of ships produced more SOₓ emissions than all the cars in Europe put together (Kulkov et al., 2023). The pollution fuels climate change and poses a major threat to the health of port communities from respiratory diseases to environmental degradation.
2.2.2. Water Pollution and Marine Ecosystem Damage
Untreated wastewater, sewage and hazardous chemicals are another threat from cruise ships and ferries dumping into the oceans. Ships generate tons of grey water (from sinks, showers and kitchens), black water (sewage) and bilge water (oil-contaminated water) (Korstanje, George & Nedelea, 2020). Improperly handled, these pollutants may harm aquatic life and disturb marine biodiversity. Another is ballast water, used to stabilise ships. If released in new areas, it can introduce invasive species that threaten local ecosystems. Vessel breakdowns or accidents that result in spills also cause irreversible devastation to marine ecosystems. The Costa Concordia disaster of 2012 was a notable example of oil leakage that affected marine species along the coast of Italy. Plastic waste is yet another national problem. Hot liquids, straws and packaging materials are among the masses of single-use plastics produced by cruise ships (Van Roy et al., 2024). When not disposed of properly, these plastics enter the ocean; harming marine species through both ingestion and entrapment. “But the tourism industry is soured by plastic products on which it depends.
2.2.3. Over-tourism and Habitat Destruction
Many places experience over-tourism from cruises, which strains the environment. In addition to limiting cruise travellers due to pollution, congestion, and deteriorating infrastructure, epidemics, warming temperatures, and rising seas may further exclude huge ships from several famous tourist destinations, such as Venice, Santorini and Croatia (Kämäräinen, 2025). When large cruise ships call on vulnerable environments, like coral reefs and coastal mangroves, they can inflict permanent damage. Coral reefs, for instance, are extremely sensitive to disturbances caused by ship anchors, wastewater outfalls and fuel spills. Damage from cruise-related activities on the Great Barrier Reef threatens biodiversity and hurts the tourism economy that relies on a healthy ecosystem. In addition, large ports made to fit more cruise tourism leads to habitat destruction (Edgell, 2020). The expansion of infrastructure often means land reclamation, causing the destruction of coastal forests and dislocating coastal animals. Such advances tarnish local ecosystems and drive the loss of biodiversity.
2.2.4. Noise and Light Pollution
Water transport is another source of noise and light pollutants that disturb marine life. The regular drone emitted by ship engines and underwater sonar systems hinders the natural communication of some marine species, including whales and dolphins (Papathanassis, 2023). Studies have found that the increase in underwater noise from ships causes stress, disorientation and changes in migration for many marine species. Similarly, cruising ships' overuse of artificial illumination disturbs biological processes and has an impact on nocturnal animals. For example, bright lights might confuse seabirds, causing them to cross ships or leave their native homes.
[bookmark: _Toc191305077]2.3. Sustainable Solutions for Water Transport
But with the damaging effects of environmentally harmful water transport becoming increasingly apparent, the hospitality business and regulators are looking for new solutions to reduce its ecological footprint. However, the move toward sustainability in all forms of maritime travel will need technology, regulatory frameworks, and responsible tourism (Clayton et al., 2021). As such, this segment will cover important sustainable solutions, alternative fuels, cleaner alternative energy, responsible waste management, legislation and responsible tourism initiatives.
2.3.1. Alternative Fuels and Clean Energy
Liquefied Natural Gas (LNG): LNG emerges as a cleaner alternative to traditional marine fuels, demonstrating a notable reduction in emissions of carbon dioxide (CO₂), sulphur oxides (SOₓ), and nitrogen oxides (NOₓ). Although this solution is not yet carbon-free, it is far better than HFO (Bello, 2022). Major cruise lines including Carnival Corporation and MSC Cruises have put their faith into LNG-powered ships, like Carnival's Mardi Gras which made its North American debut in 2021 as the first LNG-powered cruise ship.
Hydrogen and Electric-Powered Ships: Hydrogen fuel cells and battery-electric ships provide a zero-emission alternative for maritime transport. Norway is also at the forefront of these innovations with the recent launch of the MS Brim, an all-electric passenger ferry, and hydrogen-powered cruise ships in the planning stage. Although these technologies are still in their infancy, the potential to transform the industry is there.
Wind and Solar Energy: Utilising renewable energy sources like wind and solar energy could also minimise emissions. Incorporating solar panels and wind-assisted propulsion technologies including rotor sails and kite sails on new vessels is also gaining traction as a way to ease fuel consumption (Costa & Costa, 2022). An example of sustainable innovation in maritime transport is the rotor sail system combusting fuel consumption on the Viking Grace MS Viking Line.
2.3.2. Waste Management and Pollution Control
Advanced Wastewater Treatment Systems: Today, many cruise ships use advanced wastewater treatment systems (AWTS) that eliminate toxic materials before water is released back into the ocean. These types of systems prevent contamination and protect marine life. The AWTS is used on Royal Caribbean’s fleet to treat wastewater to nearly drinking water quality before being released.
On-board Recycling and Waste Reduction: Cruise lines are implementing policies to reduce waste on-board by introducing recycling programs and reducing the presence of single-use plastics. Norwegian Cruise Line has banned single-use plastics and is using biodegradable or reusable straws, bottles and utensils in their place (Mujingni, 2021). Costa Cruises has also instituted a “zero food waste” program, donating excess food to local communities.
Ballast Water Management: To stop invasive species from being released into the environment through ballast water discharge, the International Maritime Organisation (IMO) has developed the Ballast Water Management Convention, which requires vessels to install treatment systems onboard to eliminate or inactivate harmful organisms in ballast water before its discharge. Such regulation protects indigenous marine ecosystems against invasions by foreign species.
2.3.3. Regulations and Industry Initiatives
Stricter Emission Regulations: Worldwide shipping bodies and governments are tightening regulations to cut down air and sea pollution. Compliance with the IMO’s MARPOL Annex VI low-sulphur fuel requirements will be required, which will include reducing SOₓ emissions. By imposing charges on marine carbon emissions through its Fit over 55 Package, the EU has also made seas greener.
Eco-Certifications and Green Shipping Programs: Cruise lines and hospitality companies are increasingly pursuing eco-certifications as evidence of their dedication to sustainable practices. Environmental best practices, such as those promoted by Green Marine Europe and LEED (Leadership in Energy and Environmental Design) make sure operations align with environmental responsibility (Vicente-Cera et al., 2020). The field is being led, for example, by the Norwegian cruise line, Hurtigruten, which has hybrid-powered expedition ships and has already banned heavy fuel oil in Arctic waters.
Port Infrastructure and Shore Power: Ports are also a key part of sustainability by investing in shore power infrastructure so that docked ships may connect to the local electricity grid rather than running their diesel engines. Other locations, including Vancouver, San Francisco and Hamburg, have developed shore power systems, which reduce emissions when vessels are at the dock.
2.3.4. Sustainable Tourism Practices
Cruise Passenger Education: Educating passengers on sustainable travel practices can reduce an individual impact on pollution. In recent years, cruise lines have been pushing more environmentally responsible practices, such as conserving water, eliminating single-use plastics, and honouring marine life. Celebrity Cruises has launched on-board sustainability programs to promote responsible travel.
Reducing Over-tourism with Smaller, Eco-Friendly Ships: Rather than using large cruise ships that can destroy delicate ecosystems, some companies are moving to use smaller, more sustainable ships that leave less destruction in their wake (Jauhari, 2021). Ponant, a luxury cruising operator, has invested in hybrid-electric expedition ships that cater to eco-conscious tourists looking for sustainable adventure tourism.
Protecting Sensitive Destinations: Some tourism-heavy destinations are enacting policies to restrict cruise ship arrivals as they seek to protect local environments and infrastructure. Venice, for instance, prohibited large cruise ships from its historic centre to protect its canals and architecture. Just like the Galapagos Islands impose very strict regulations to protect its biodiversity from humans.
[bookmark: _Toc191305078]3. Conclusion & Recommendations
In the hospitality industry, water transport has a key role in cruise tourism, ferries, and luxury yachts. But it has a large environmental footprint, including carbon emissions, air and water pollution, destruction of marine habitats and over-tourism. However, there are also more serious and daunting challenges, stemming from the dependence on heavy fuel oil, inadequate waste disposal and burgeoning demand for cruise travel all of which have made sustainability the industry’s top priority. Reducing emissions through the usage of alternative fuels to fuel the vessels is therefore necessary, adopting LNG, Hydrogen, and Electric power Advanced wastewater treatment systems, reduction policies for plastic, and ballast water management can further mitigate pollution.
Regulatory approaches, such as IMO’s MARPOL Annex VI and shore power infrastructure at ports, also are helping make sure that environmental responsibility is being enforced. The hospitality sector also must become a promoter of sustainable tourism practices: small eco-friendly cruise ships; restrictions on over-tourism in delicate destinations; and passenger education programs to increase environmental mindfulness. Firms such as Hurtigruten and Ponant have already led by investing in green technologies. These solutions, implemented within, will help the industry to reduce its ecological footprint whilst allowing it to contribute to tourism globally. Moving forward, it will take a partnership between cruise operators, governments and travellers to use our chosen industry to create a path for a more sustainable future for hospitality water transport.
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