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Executive Summary
The world of hospitality thrives on diverse transportation methods, striving to forge stronger connections between people, enrich travel experiences, and simplify the journey from point A to point B. Cruises have notably risen to prominence within the transportation arena of hospitality, offering an enticing mix of travel and luxury. However, their significant environmental toll cannot be overlooked. Unfortunately, cruises have a profound impact on our planet. They are notorious for emitting a large amount of greenhouse gases, such as carbon, sulphur dioxide, and nitrogen oxides, attributed to their use of heavy fuel oil. Additionally, these ships contribute to ocean pollution by discharging untreated wastewater, detrimentally affecting marine ecosystems. The influx of tourists brought about by cruises to certain areas often exceeds sustainable levels, which compromises the integrity of these delicate environments and disrupts the lives of the local communities. Moreover, the extensive consumption of resources, including energy, water, and food by such operations, further exacerbates the environmental strain. In essence, while cruises offer access to picturesque destinations and opulent travel experiences, they unavoidably confront us with grave environmental dilemmas.
To tackle these issues, the report outlines a few remedies. Switching to liquefied natural gas for fuel is suggested to cut down on emissions that are harmful to the environment. Embracing renewable energy sources, including solar power and hybrid technologies, is highlighted as a potential path towards further reducing carbon footprints. Implementing stricter regulations on waste disposal and enhancing waste management systems onboard ships are recommended to curb marine pollution. Initiatives within the industry, such as adopting liquefied natural gas-powered vessels or utilizing sophisticated systems for purifying emissions, are seen as steps in the right direction. These strategies seek to strike a balance between maintaining operational profitability and enhancing environmental sustainability, thereby ensuring that cruise operations can be both economically sound and ecologically responsible, all while maintaining the quality of the guest experience.
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Transport within the hospitality sector encompasses a variety of travel methods that facilitate the movement of guests, support supply chain functions, and offer distinctive travel experiences crucial to tourism and hospitality as defined by MacLean (2019) and Cavagnaro (2018). Key forms of transport including air, rail, bus, and maritime services, play an essential role in the international integration of these sectors. Among these, cruise ships stand out as a prominent element of maritime tourism, servicing millions of vacationers every year. They deliver a comprehensive package of accommodation, meals, entertainment, and travel, essentially functioning as mobile resorts. Their unparalleled combination of convenience and luxury renders them a favoured option for holidaymakers (Gibson & Parkman, 2018).
Nonetheless, the environmental sustainability of cruise ships is concerning, as warned by Honey (2019). Predominantly powered by fossil fuels like heavy fuel oil (HFO), their operation leads to substantial air pollution and greenhouse gas outputs (Lindstad & Rialland, 2020). The release of untreated wastewater into the sea further poses a threat to marine life by polluting waters and destroying habitats. Moreover, cruise ships amplify problems such as overtourism, which exerts excessive stress on local populations and delicate natural settings (Hall, Gossling, Scott, 2015).
This analysis delves into these environmental issues, particularly within the context of the cruise industry, and examines the industry's commitment to addressing these challenges through innovative strategies. The adoption of greener technologies, improvement of regulatory frameworks, and efforts to reduce environmental footprints are steps toward aligning cruise operations with the objectives of sustainable hospitality.
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[bookmark: _Toc192266626]Air and Water Pollution
Cruise ships are a notable source of air pollution within the travel industry, primarily due to their utilization of heavy fuel oil (HFO), a fossil fuel known for its high pollutant content, advise Lindstad & Rialland (2020). The combustion of HFO releases a mix of greenhouse gases, including Carbon dioxide, and a range of other pollutants like Sulfur dioxide, Nitrogen oxides, and particulate matter. On average, a large cruise ship can consume around 250 tons of fuel each day, leading to the emission of approximately 1,000 tons of CO₂ (Comer, 2022). This rate of consumption positions them as significant contributors to global warming. For instance, in 2019, the fleet operated by Carnival Corporation emitted nearly ten times the amount of sulphur dioxide produced by all of Europe’s vehicles combined (Abbasov, 2019). Such emissions not only intensify the issue of climate change but also damage coastal air quality, potentially causing respiratory problems and acid rain, which in turn can harm ecosystems and agricultural productivity (Swarbrooke, 2020).
Furthermore, cruise ships pose a considerable threat to marine environments and aquatic biodiversity through the discharge of waste, untreated wastewater, and accidental oil spills (Hall, Gossling, Scott, 2015). Each vessel generates substantial quantities of wastewater on a daily basis, including sewage, greywater, and ballast water, which may carry toxic substances, plastics, and dangerous bacteria as researched by Westhof, Köster, & Reich, (2016). These discharges compromise water quality, interfere with marine ecosystems, and pose risks to sea life, especially to coral reefs already vulnerable to the effects of climate change. Additionally, the release of oily residue water into the oceans and the improper management of hazardous waste from cleaning chemicals and fuels further increase the potential for environmental harm. The industry’s engagement in unlawful activities, such as oil dumping, underscores a disregard for environmental supervision. Moreover, careless disposal of solid and plastic waste worsens marine pollution, endangers sea creatures, and facilitates the entry of plastics into the food chain as per Folbert, Corbin, & Löhr (2022), while discarded food waste alters the natural balance of marine habitats.
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Cruise ships operate similarly to self-sufficient urban centres, accommodating thousands of passengers and crew members and needing vast resources including energy, water, and food, as illustrated by Swarbrooke (2020), this requirement placing considerable strain on global resources. Honey (2019) remarks that their reliance on pollutant fossil fuels to energize various onboard systems such as lighting, air conditioning, kitchens, and entertainment venues significantly contributes to environmental degradation due to both the scale of use and inefficient energy consumption. The demand for freshwater on these vessels is also notable, predominantly met through desalination processes that cater to daily needs like showers, swimming pools, and sanitation (Asal, Acır & Dincer, 2024). Despite their functionality, these desalination processes can adversely affect marine life and result in the production of concentrated salt brines, which pose additional environmental challenges.
Moreover, Hoarau-Heemstra et al. (2023) advise that the phenomenon of cruise tourism has become a key factor in intensifying overtourism. This influx places unnecessary stress on the natural and cultural assets of these areas while the environmental impact extends to coastal ecosystems according to Fennell (2021). Anchoring activities of cruise ships contribute to the degradation of coral reefs and seabed structures, warn Hoarau-Heemstra et al. (2023), while Pabel, Cassidy & Prideaux (2023) advise that passenger aquatic activities such as snorkelling and diving pose further disturbances to these sensitive environments. Cruise tourism also places considerable pressure on local communities by straining essential services and infrastructure, including water supply and waste management capacities. This is particularly evident in destinations like Venice, where the local infrastructure is challenged by overcrowding, pollution, and the erosion of water channels, demonstrating the broader societal and environmental implications of cruise ship tourism (Butowski, 2018).
Environmental Violations and Global Ecosystem Impacts
The detrimental environmental impact associated with the cruise ship industry is largely attributable to indulgent regulatory frameworks and the lack of rigorous enforcement. Despite the International Maritime Organization implementing measures aimed at reducing emissions, such as the sulphur cap introduced in 2020 (IMO, 2019), these initiatives are frequently undermined by either regulatory loopholes or inadequate monitoring. Notably, some companies evade these regulations through the adoption of technologies like scrubbers, devices mentioned by Endres et al. (2018), that can effectively filter out pollutants from exhaust gases but resulting in the discharge of toxic wash water into the sea, further damaging marine ecosystems. Even though there are substantial fines imposed for such regulatory violations, the persistence of these practices indicates that the current penalties are insufficient to act as a strong warning. In the absence of firm and consistent enforcement of more strict regulations, the hostile effects of cruise ship operations on the environment are inevitable to continue (Butowski, 2018). The consequences include worsening climate change, evidenced by rising sea levels, warmer ocean temperatures, increased coral decolouring rates, and the continued decline of marine environments. Furthermore, the pollution and destruction of marine habitats threaten intricate food webs and pose a critical risk to the biodiversity essential for oceanic life's sustenance (Swarbrooke, 2020).
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Iannaccone et al. (2020) believe that, to reduce air pollution from cruise ships, a key strategy is transitioning from heavy fuel oil (HFO) to liquefied natural gas (LNG), which burns cleaner and emits significantly less sulphur dioxide, nitrogen oxides and greenhouse gases, is advised by. For example, LNG-powered ships like pioneer ship AIDAnova by MEYER WERFT and Mardi Gras by Carnival Corporation minimize environmental impact by using LNG for both propulsion and onboard power generation, as advertised by Carnival Cruise Line (2022). Although LNG remains a fossil fuel, it is considered a transitional solution as the industry explores renewable energy alternatives such as hydrogen, biofuels, methanol or ammonia, instruct Lindstad & Rialland (2020). Among these, Dotto, Satta & Campora (2023) analyse how hydrogen shows great potential for zero emissions, but challenges such as high costs, storage issues, and infrastructure requirements must be addressed. Greater investment in research and collaboration with the renewable energy sector is encouraged to accelerate cleaner fuel innovation for sustainable cruising.
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Cruise ships produce large amounts of wastewater, including sewage (blackwater), water from sinks and showers (greywater), and ballast water, which can harm marine ecosystems if not treated properly (Hall, Gossling, Scott, 2015). To soften these risks, advanced wastewater treatment methods like reverse osmosis and biological processes are essential to clean the water before discharge (Asal, Acır & Dincer, 2024). For example, Royal Caribbean uses Advanced Wastewater Purification (AWP) systems, ensuring their discharged water meets or surpasses International Maritime Organization (IMO) standards (WWF, 2019). Additionally, cruise operators can minimise waste by adopting zero-waste practices, such as recycling, onboard composting, and reducing single-use plastics to prevent marine pollution. Food waste can also be reduced through better inventory management and portion control, as demonstrated by Disney Cruise Line, which recycles and diverts food waste to energy facilities, among other award-winning initiatives (Disney Experiences, 2024). Gibson & Parkman (2018) advise that partnering with international bodies like MARPOL helps ensure waste management aligns with global environmental standards, advancing sustainable practices within the industry.
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Stronger regulatory measures are crucial to ensure the cruise industry adopts environmentally sustainable practices. National governments and global bodies like the International Maritime Organization (IMO) play a key role in setting and enforcing standards for emissions, waste management, and marine pollution. In 2020, the IMO introduced a global sulphur cap, limiting sulphur content in marine fuels to 0.5% (IMO, 2019). To address some cruise operators using scrubbers that reduce exhaust pollutants but discharge harmful wastewater into the ocean, authorities should again forbid them and promote cleaner energy sources like liquefied natural gas (LNG) or renewables. Governments and regulators must also impose stricter carbon emissions targets by setting caps and penalizing non-compliance to drive the adoption of greener technologies (Butowski, 2018). Expanding carbon balance programs, where cruise companies fund ecological restoration projects to counter emissions, is another effective strategy. Additionally, ports could introduce variable environmental fees, offering lower charges to ships with eco-friendly features or reduced emissions, encouraging sustainable practices across the industry.
[bookmark: _Toc192266633]Tackling Overtourism  
Cruises often bring large numbers of tourists to popular destinations, leading to overtourism that put pressure on local communities, resources, and natural habitats. To address these challenges, sustainable tourism management strategies are essential. Limiting the number of cruise ships and passengers allowed to dock daily, as well as introducing permit systems for access to ecologically sensitive areas like marine reserves, can reduce overcrowding and protect ecosystems. For example, Dubrovnik, Croatia, has partnered with the cruise industry to manage passenger numbers and ease pressure on its infrastructure (Perić, 2016). Additionally, including less-visited destinations in cruise itineraries can help distribute tourism more evenly, reducing environmental pressure on highly populated locations while promoting economic growth in underdeveloped areas. Such efforts require close collaboration between cruise operators and local authorities to identify and develop alternative destinations in a sustainable manner that benefits diverse communities.
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Leading cruise companies are making environmental sustainability a priority, by launching initiatives to meet ecological challenges more effectively. These include the development of comprehensive environmental policies and regular public updates on progress to ensure transparency and accountability, advise Carlos Eduardo De, Luiz Carlos Da & Stecker (2018). For example, Norwegian Cruise Line’s “Sail & Sustain” program focuses on reducing carbon emissions, minimizing waste, and incorporating sustainable technologies across its fleet (Norwegian Cruise Line, 2025). Educating passengers on eco-friendly travel practices is also crucial as exemplified by Jauhari, (2014), with onboard programs teaching water conservation, proper waste disposal, and the consequences of ocean pollution. Collaborations with conservation groups like the World Wildlife Fund (WWF) and Ocean Conservancy further support sustainable practices and projects such as coral reef restoration and beach cleanups described by Fennell (2021). MSC Cruises, for instance, has partnered with the Ocean Cay MSC Marine Reserve to promote eco-tourism and marine conservation through sustainable development of a private island. Also, WWF and Royal Caribbean Group are collaborating to integrate sustainability into the cruise industry, encourage responsible tourism in key coastal areas, and support global ocean conservation efforts (WWF, 2020).
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Cruise ships offer remarkable travel experiences but come with significant environmental costs, including greenhouse gas emissions, marine pollution, resource abuse, and habitat destruction. These impacts place great pressure on ecosystems, making the cruise industry a major sustainability challenge. Current regulations and penalties, such as the IMO sulfur cap, are insufficient to fully address the damage caused. To ensure long-term viability and ethical operations, the industry must prioritize sustainability by adopting cleaner fuels like liquefied natural gas, applying renewable energy technologies, and enhancing waste management systems. Efforts to reduce overtourism, such as limiting access to sensitive destinations, diversifying itineraries, and partnering with local communities, can further mitigate the environmental and social footprint of cruise tourism. Additionally, passenger education programs and collaborations with environmental organizations, such as those undertaken by Norwegian, Royal Caribbean, and Disney Cruises, demonstrate positive steps toward reducing pollution and promoting sustainable practices. Stricter enforcement of regulations and applying encouraging measures, such as environmental port fees, can hold companies accountable and encourage greener operations. By transitioning to more sustainable practices, the cruise industry can protect marine habitats, lower its carbon footprint, and continue offering enriching guest experiences while protecting the natural environments it relies on.
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