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Executive Summary
[bookmark: _heading=h.gjdgxs]Aviation is important to global connectivity and economic development and its contribution to the environment is significant, particularly about carbon emissions. Aviation’s lack of participation in climate change has been staggering, accounting for about 2.5% of the world’s CO₂ emissions. A projection of future air travel demand numbers suggests 4.7 billion passengers in 2024, more than before the pandemic. This underlines the importance of sustainable interventions. Mitigating aviation’s environmental footprint through technological innovations is at the forefront. Sustainable Aviation Fuels (SAFs) will provide around 80% potential emission reductions through development. Thus, SAFs represent only a fraction of global aviation fuel consumption, and significant accelerated adoption needs to be stimulated. Research into electric and hydrogen-powered aircraft is also promising new avenues in which to fly emission-free. Another contribution is made by airline efforts to improve operations like carbon offset programs and route optimisation. For instance, the International Civil Aviation Organisation’s Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) has a policy framework of capping emissions at the 2019 levels while it seeks to achieve industry-wide accountability. Other factors involved in driving demand for greener aviation practices include consumer awareness and eco-conscious travel choices. In summary, a sustainable aviation sector requires a multi-pronged response that brings technological development, regulatory interventions, and astute consumer behaviour together to provide a comprehensive solution to environmental concerns.
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[bookmark: _heading=h.30j0zll]1. Introduction 
The global hospitality and tourism industry is built on air travel, as millions of travellers worldwide use this mode of travel every year. In 2023, airlines provided an average of 16,582,222 seats per day and the biggest day of the year was August 11th with 18,586,233 seats flown, indicative of the sector's scope (OAG, 2023).  There are large environmental implications associated with such extensive air traffic. For product classification, the industry of aviation was responsible for releasing about 950 million metric tons of CO₂ (approximately 2.5% of the world's energy-related CO₂ emissions, in 2023) (Kim and Teter, 2023).  Apart from CO₂, aviation also contributes to climate change through emissions of water vapour, soot, and other pollutants that amount to approximately 4% of global warming to date (Ritchie, 2024). 
Air travel’s economic importance, but environmental footprint creates a complex challenge. Yet, with the trend of international travel rising at a rate of a 36.9% increase in total traffic in 2023 compared to 2022, the hospitality industry is under more pressure to implement sustainable practices (IATA, 2024). To continue having the global ecosystems and the industry as a whole, addressing the environmental impact of this industry is crucial.
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Figure 1: Number of flights performed by the global airline industry from 2004 to 2023, with a forecast for 2024 (in millions)
(Source: Statista, 2023)
[bookmark: _heading=h.1fob9te]2. Main Findings 
[bookmark: _heading=h.3znysh7]2.1 Air Travel in the Hospitality Industry 
The hospitality industry cannot survive without air travel, as it is the most important calculus for tourists to travel to hotels, resorts, and various locations across the globe. Tourism is further driven by economic growth through its dependence on the aviation sector through the international travel it provides (Leal Filho et al., 2023). Commercial aviation will be responsible for roughly £1.025 trillion GBP in economic output to the United States, or 5% of the nation’s economic output, in 2022 (Straits Research, 2024).  Over the past decades, the demand for air travel has been growing globally. It has been more than 50 years since flight costs have decreased by 70% around the globe and air transport has become cheaper. In fact, in the UK plane fares for the general population fell by an average of 22% between 2011 and 2023, meaning that the average population has to dedicate 1.5 days to earn the cash for a plane ticket. In 2023, that figure was 1,882 flights per 1,000 population (IATA, 2023).
For example, destinations such as Dubai and the Maldives are typical of places that are critically dependent upon air travel. They anticipated the Maldives would welcome 1.8 million tourists in 2023, but drew in 1,878,537 (TRAVELTRADEMALDIVES, 2024).  Dubai registered 17.15 million international visitors in 2023, which represents 19.4% more than in 2022 and more than double that of 2019 (16.73 million) (Government of Dubai, 2024).  These figures emphasise the symbiotic relationship between air travel and the hospitality sectors, relying on the air providing the backbone of a successful tourism-dependent economy.
[image: ]
Figure 2: Aviation passenger demand worldwide from 1990 to 2021 (in
(billion passenger kilometres)
(Source: Statista. 2021)
[bookmark: _heading=h.2et92p0]2.2 Environmental Impact of Air Travel 
[bookmark: _heading=h.tyjcwt]2.2.1 Carbon Emissions and Climate Impact 
Carbon dioxide (CO₂) emissions from the aviation industry make up around 2.5% of global CO₂ emissions. Aircraft have less impact on global warming than CO₂ alone, accounting for roughly 4% of the total global warming due to non-CO₂ effects, such as contrail formation and nitrogen oxide emission (Ritchie, 2024). Unlike other modes of transportation, air travel has a higher carbon footprint per passenger kilometre than other modes of transportation. For example, the average carbon intensity of air travel is somewhere around 10 to 130 grams of CO2 per passenger kilometre, with longer flights having lower carbon intensity. Cruising may be more carbon intensive than flying, in particular, when cruise ship's emissions are taken into account — about 250 grams of CO₂ per passenger per kilometre (Comer, 2022).
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Figure 3: Aviation's share of global CO₂ emissions, 1940 to 2021
(Source: Our World in Data, 2025)
[bookmark: _heading=h.3dy6vkm]2.2.2 Other Environmental Concerns 
Besides carbon emissions, aviation also causes air and noise pollution within local communities and developed communities and ecosystems. Airports and flight operations also emit pollutants like nitrogen oxides and particulate matter that degrade air quality and are unhealthy for residents near airports. Aircraft operation noise pollution can disrupt natural behaviours and habitats of human populations and wildlife (Bahman and Shaker, 2023).  Fossil fuels in general are heavily consumed by the aviation sector, and the aviation sector is also resource-intensive. Sustainable aviation fuels (SAFs) and more efficient flight operations efforts are being made to mitigate such impacts.
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Figure 4: Effects of Noise and Air Pollution from Airports
(Source: Rosa et al., 2023)
[bookmark: _heading=h.1t3h5sf]2.2.3 Case Studies of Environmental Impact 
One of the world's busiest airports, Heathrow Airport has come under fire for its environmental impact. Last year around 1% of all fuel used at the airport was SAF, equivalent to around 70,000 tonnes of SAF. As a result, this initiative had the effect of saving over 270,000 tonnes of CO₂ emissions relative to the entire lifespan of the fuel (Heathrow Airport., 2025).  Environmental concerns have been aroused by the proposals for a third runway at Heathrow. If the expansion goes ahead, it would mean the airport could process 300,000 extra flights a year and an additional 4.4 million tonnes of CO₂ per year (Ahmed, 2025). 
Europe is seeing increased tourist influxes in cities like Barcelona, Venice, and Amsterdam as a result of the rampant proliferation of budget airlines that are making air travel more accessible. This surge in tourism is good for local economies but it has also increased pollution through air pollution increased waste generation and put strain on local resources. The growing number of flights also contributes to the rise of noise pollution and increases CO₂ emissions at the same time, worsening climate change concerns (Legrand et al., 2022). It has been discussed about the possibility of how to conduct tourism activities sustainably, as well as the regulation of low cost to bear environmental impacts.
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Figure 5: Passenger traffic at London Heathrow Airport between 2002 and 2023 (in millions)
(Source: Statista, 2024)
[bookmark: _heading=h.4d34og8]2.3 Sustainable Solutions for Air Travel 
[bookmark: _heading=h.2s8eyo1]2.3.1 Technological Innovations in Air Travel 
Due to the environmental damage that the aviation industry causes, it is actively looking into technological advancement as a means of minimising the impact. The focus is also made on Sustainable Aviation Fuel (SAF) that is developed from renewable sources including municipal waste and agricultural residues (Zieba and Johansson, 2022). SAF can cut lifecycle greenhouse gas emissions as much as 80% less than conventional jet fuel. However, in 2025, SAF does not yet make up more than 0.1% of total aviation fuel consumption, pointing to great potential for expansion (World Economic Forum, 2020). There are efforts to research hydrogen as a viable fuel source, Green, i.e. hydrogen produced by renewable energy. In regional and short-haul aviation, hydrogen-powered aircraft would be able to reduce drastically carbon emissions. Yet, large-scale deployment may require 10 to 20 years, and initial applications will most likely be confined to smaller aircraft (World Economic Forum, 2020). 
There is also a significant role played by efficiency improvements in aircraft design in sustainability efforts. A reduction in fuel consumption and emissions can be attributed to innovative practices such as advanced aerodynamics, lightweight composite materials, and more efficient engines. These technological enhancements are a critical part of the industry’s long-term objective to achieve net zero carbon emissions by 2050 (McKinsey and Company, 2023).
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Figure 6: Sustainable Aviation Fuel 
(Source: U.S. Department of Energy, 2023)
[bookmark: _heading=h.17dp8vu]2.3.2 Airline Operational Improvements 
Many operational strategies are being developed by airlines to reduce their environmental footprint. As a result, a carbon offset program has grown into a routine and enormous investment into direct air capture technology, allowing a major carrier such as United Airlines to capture carbon dioxide emitted into the atmosphere. United Airlines bought rights to offset 500,000 tons of CO₂ for capture or conversion to cleaner jet fuel in 2025 (Geman, 2025). But route optimisation and fuel efficiency measures are not unimportant too. Advanced flight planning software and air traffic management systems are used to minimise fuel consumption and emissions by airlines. The measures also decrease environmental expenses and generate huge savings. Airlines are also trying to lower plastic use and on the whole, waste. Amongst these initiatives, they have talked of getting rid of single-use plastics, inclusive recycling programs as well as sourcing environmentally friendly in-flight products. 
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Figure 7: Carbon Offset in Aviation 
(Source: Altexsoft, 2022)
[bookmark: _heading=h.3rdcrjn]2.3.3 Policy and Industry Regulations 
Policies and regulations for the whole aviation industry around the globe are a major push toward sustainability. CORSIA is a scheme produced by the International Civil Aviation Organisation aiming to cap CO₂ emissions at 2019 levels. For airlines, CORSIA requires the offsetting of emitted CO2 content above these levels, through environmental projects that have a carbon-neutral growth rate starting from 2021 onwards (ICAO, 2019). The rest of the world is also drafting laws to restrict airline emissions. Additional steps that may be taken include raising standards of emissions, encouraging the adoption of SAF, and funding research into alternative propulsion technologies. They are necessary to spur industry-wide change and to reach international climate goals. These efforts have been bolstered by international agreements. As part of the European Union's Green Deal, collaborative initiatives have highlighted the importance of collective action in mitigating aviation's environmental impact (Koç, 2023). These agreements enhance the sharing of best practices, the development of unified standards, and a more synergistic road to a sustainable future for aviation.
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Figure 8: Contribution of CORSIA For Reducing International Aviation Net CO2 Emissions 
(Source: Rosa, 2023)
[bookmark: _heading=h.26in1rg]2.3.4 Consumer Awareness and Sustainable Travel Choices 
Consumer behaviour has a big impact on the trajectory of the aviation industry's sustainability. Travellers are demanding more responsibility from airlines by choosing ones with robust environmental policies and fertile land. There is this shift in consumer preference that forces the airlines to go green, otherwise, they will fall out of the race. For that airlines have developed green loyalty programs that thank customers for choosing to do sustainable travel. Incentives such as bonus miles for carbon offset contributions and discounted flights for the choice of a flight with a lower environmental impact may be provided with these programs (de Mello, 2024). Such initiatives are also aimed at fostering customer loyalty as well as environmental responsibility.
In addition, the tourism industry is partnering with environmental organisations, as the latter voice their stance about sustainable travel. The idea of a collaborative campaign is to raise awareness among travellers about the environmental effects of their decisions and provide suggestions on how to reduce the amount of carbon they discharge. These are essential to fostering a culture of sustainability in the travel sector.
[bookmark: _heading=h.lnxbz9]3. Conclusion and Recommendations 
The dual role of the aviation sector as a catalyst for global connectivity and as an environmental degrader is a complex challenge. Air travel is responsible for some 2.5% of the global total of CO₂ emissions, so it is no longer small in terms of the impact it has on the climate. Such an increase is further heightened with the anticipation of 4.7 billion air travellers by 2024, suggesting in a highly urgent sense that there is a need for sustainable solutions. The path to emissions reductions is open through technological advancements, particularly in the creation and deployment of Sustainable Aviation Fuels (SAFs). While the potential for SAFs to lower life cycle embedded carbon emissions by up to 80% does not presently outweigh the usage of conventional fuels, this requires SAFs to (1) undergo accelerated production and (2) be adopted into commercial airline operations. Because full implementation of electric and hydrogen-powered aircraft is still on the horizon, exploration into such aircraft also continues with promise for long-term sustainability. Carbon offset initiatives, and optimised flight routes, both at the operational strategical and the policy level are important instruments for the reduction of emissions. As with consumer demand, the industry is also being driven to take environmental considerations into account, equally. 
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