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Executive Summary
The report is associated with representing different aspects and features related to the air transportation industry and its impact on the environment. Considering the findings, it has been identified that the Airlines industry is one of the major contributors to global warming and greenhouse emissions. Most developed countries' airlines are mainly engaged in higher carbon emissions due to many travellers. From the context of such negative challenges, sustainable aviation fuel and fuel-efficient aircraft have been recognised as effective strategies to cope with these challenges and reduce environmental harm. 
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Hospitality can be defined as extending a grand welcome to the guests or offering a homely feeling while staying away from home. Transportation is defined as goods and persons’ relocation from one place to another by various means such as by road, airways, waterways and others. Transportation can be recognised as a significant segment of the hospitality industry, including trains, airlines, cruise ships and associated staff. In this report, the airline's transportation system has been selected as a mode of transport to evaluate its impact on the environment and associated surroundings. The transportation industry is recognised as one of the leading sectors associated with generating the most significant amount of greenhouse emissions and is involved with high-energy consumption technology (Liu et al., 2021). The rate of greenhouse emissions in the airlines and aviation industry is significantly high, which encourages the selection of this industry for evaluation in this report. 
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[bookmark: _heading=h.35nkun2]The selected mode of transport
In the hospitality industry, a crucial role is being played by air travel, particularly commercial airlines, as it facilitates the movement of business travellers, tourists, and hospitality professionals (Ravishankar and Christopher, 2020). Airlines help the aforementioned individuals to travel across domestic and international destinations with greater ease. Distant locations are made accessible by airlines as they offer fast, reliable, and efficient transportation. Individuals who seek leisure through travel, businessmen and medical tourism, all of them are benefitted from Airlines as a mode of transport. Global tourism has been significantly boosted by the growth of low-cost carriers (LCCs) and enhanced connectivity. This has benefitted hotels, resorts, and other hospitality businesses to a significant level.
Collaborations are often made between luxury brands and premium airlines to provide seamless travel experiences, which include priority check-ins, exclusive packages of hotel airlines and airport lounges (Pascal and Kaiser, 2020). The services of many hotels also get aligned with major airports so that they can offer shuttle services and stay-and-fly packages to attract transit passengers. Moreover, conventions, events and global hospitality summits are supported by air travel, which enables participants to attend from different regions. The movement of skilled hospitality professionals is also assisted by airlines, enabling talent exchange, and sharing of knowledge.
[bookmark: _heading=h.1ksv4uv]Impact of this transport on the environment
Hospitality transport refers to the modes of transportation that entail travel for tourists, business travellers, and hospitality professionals. The airline transport is recognised as one of the significant contributors to global warming. With time, as the population's dependency on airlines increases daily, global pollution also increases. Therefore, there is a need to focus on sustainability in the hospitality industry (Sloan et al., 2022). Developing countries like the UK, EU, France, and Germany are major contributors and have the highest greenhouse gas (GHG) production rates, and they significantly encourage pollution rates. According to the reports, the UK Heathrow Airport provided services to the most passengers in 2019, with more than 80 million (figure 1). As per Sher et al. (2021), Gatwick holds the second position with more than 45 million passengers. In this light, it can be said that Airport expansions cause deforestation, habitat destruction, and land-use changes, affecting biodiversity. As a result of this, the rate of carbon emission in these two cities of the UK is the highest and is expected to grow continuously in the future as well. 
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Figure 1: The rate of annual GHG emissions from different airports in the UK
(Source: Sher et al., 2021)
Despite providing a significant rate of convenience to transportation, the airline industry is associated with several environmental problems. The continuous discharge of different types of pollutants leads to greenhouse effects that have become a major public concern. As per Statista (2024), in 2023, international aviation emitted 492 MtCO₂, entailing 6% of global transportation emissions. Emissions peaked at 625 MtCO₂ in 2019 but fell over 50% in 2020 due to COVID-19. Despite recovery, they remain below pre-pandemic levels. The rate of pollutants from aviation emissions is increasing significantly at a growth rate of 3.6% annually. It is expected that the amount of carbon dioxide emission will increase by 21% and nitrogen dioxide emission will increase by 16% by 2040. Such a rate of pollutants in the air leads to several health problems like heart diseases, respiratory disorders, neurasthenia, cancer and early death as well. In addition to this, the global hospitality industry has contributed to the climate change (Wickham et al., 2021) including the aviation sector. One of the primary factors behind this is that airlines are dependent on the burning of fossil fuels in the aircraft engines both on the ground and in the upper troposphere. Pollutants like sulphate aerosols, along with carbon and nitrogen dioxides released from the operations continuously, contribute to human-induced global warming (Rupcic et al., 2023). Focusing on the whole transportation sector, it has been identified that the aviation industry only accounts for 11.6% of emissions. As per Ovdiienko et al. (2021), despite such a small percentage, it gets higher attention due to its association with emitting one billion tons of carbon dioxide from both cargo and passenger airways transportation each year. This amount is more than 2% of the total global emissions. 
[bookmark: _heading=h.44sinio]Way to improve this mode of transport to avoid negative consequences
Aviation fuel has been identified as one of the major contributors to pollution as it is derived from fossil fuels, and the presence of hundreds of hydrocarbons have been identified in it. Considering this aspect, replacing fossil fuels with sustainable aviation fuels (SAF) has been identified as a major strategy to overcome the associated consequences. Most countries around the world are associated with incorporating incentive policies to encourage the use of Sustainable Aviation Fuel in the aviation transportation system. As seen that the UK is currently associated with a legal framework and zero emission strategy related to aviation and increased preferences towards using Sustainable Aviation Fuel (Wang, Ting and Zhao, 2024). One of the major features of SAF is the ability to reduce carbon and non-carbon-related particles from the air. Teoh et al. (2022) have stated that based on the aspects of the International Civil Aviation Organisation (ICAO), Sustainable Aviation Fuel (SAF) is recognised as a waste-derived and renewable fuel that helps successfully meet different sustainable criteria. Therefore, SAF is capable of reducing net life cycle GHG emissions by 10% compared to conventional fuels. 
In addition to this, the air transportation industry has been associated with taking several initiatives towards sustainability, alternative fuels, and system integrity by developing emerging innovations and ensuring reduced negative effects on the environment from GHG. One of the major initiatives taken towards sustainability is fuel-efficient aircraft. Dhara and Lal (2021) have stated that there are design technologies like aerodynamics, propulsion, urban air mobility and weight reduction strategies incorporated into the new engine components to ensure the reduction of fuel burn and reduce emission rate as well.
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Figure 2: New design technology for aircraft for reducing carbon footprint
(Source: Dhara and Lal, 2021) 
By using hydrogen-powered airplanes and electric propulsion systems, which emit very little emissions, airlines can help to reduce aviation's environmental impact (Adler and Martins, 2023). Another approach to reduce emissions is increasing financing for carbon offset programs and direct air capture (DAC) devices. Furthermore, improving air traffic control using artificial intelligence-driven predictive analytics can help to reduce unneeded fuel consumption (Jang et al., 2022). Thus, if governments and industry players endeavour to improve legislative frameworks internationally to mandate these solutions, a steady, affordable, and pragmatic shift to environmentally friendly aeroplanes can be realised.

[bookmark: _heading=h.2jxsxqh]The rationale for selecting this strategy.
The chosen strategies are Sustainable Aviation Fuel (SAF) and Fuel-efficient Aircraft. Founded on three pillars people, planet, and profit the Triple Bottom Line (TBL) Theory of Sustainability (Haski-Leventhal, 2018) can be related to Fuel-efficient aircraft and Sustainable Aviation Fuel (SAF) to lessen aviation's impact on the environment, to increase the population of environmentally conscious travellers, and to guarantee the industry's continuing profitability. By combining sustainable aviation fuel (SAF) with fuel-efficient technologies, hotels and airlines may meet regulatory sustainability goals while enhancing brand image. According to Jauhari (2021), managing sustainability in the hospitality sector becomes a difficult aspect. Focusing on fuel efficiency can help minimise the environmental impact of air travel, which is considered a major driver of global tourism. 2-3% of CO2 emissions are contributed by air travel, which is expected to triple by 2050 with aviation emissions if left unimpeded. To address this, sustainable aviation fuel produced from sustainable sources like agricultural residues, waste oils, and algae can reduce lifecycle emissions of carbon by up to 80% compared to jet fuel. The net-zero emission goals have been set by the International Air Transport Association (IATA) (IATA, 2021). Leading airlines are collaborating with hospitality companies and investing in Sustainable Aviation Fuel to meet net-zero emission goals by 2050.
Porter's Competitive Edge Theory states that businesses could get a competitive edge in the market through cost leadership and distinctiveness. Investing in sustainable aviation fuels and fuel-efficient aircraft can help airlines stand out from rivals, draw environmentally minded customers, and lower running fuel costs. Furthermore, the consumption of fuel is reduced by 20-25% per flight by the usage of fuel-efficient aircraft such as Boeing 787 Dreamliner and Airbus A350 (Hassan et al., 2021). In this light, many luxury hotel chains and tourism boards are partnering with airlines using such aeroplanes to promote travel packages which are eco-friendly. 
[bookmark: _heading=h.z337ya]Benefits to the environment
As per Statista (2024), approximately 2-3 percent of global CO2 emissions come from the aviation industry, and forecasts also indicate that this will triple by 2050 if no action is taken.
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Figure 3: Global CO2 emissions by the aviation industry from 1970 to 2022
(Source: Statista, 2024)
In order to mitigate this issue, Sustainable Aviation Fuel and fuel-efficient aircraft play a significant role in minimising the environmental footprint of airways as a mode of transport.
Benefits of SAF to the environment
Municipal solid waste, using cooking oil, algae and agricultural waste, is used to produce Sustainable Aviation Fuel (SAF), thus making it significantly eco-friendly. Lifecycle carbon emissions can be reduced by up to 80% by using SAF, unlike conventional jet fuel. Additionally, particulate matter and sulphur oxide (SOx) emissions are reduced by SAF, which improves air quality around airports. For example, the world's first passenger flight using 100% SAF, a Boeing 737 MAX, was operated by United Airlines in December 2021 (ANI News, 2021, p. 1). This operation demonstrated SAF's potential to power commercial flying. Heathrow Airport also announced SAF incentives in 2022, offering discounts on landing fees for airlines that use SAF. This was done to encourage the adoption of SAF.
Despite being this beneficial, SAF currently accounts for less than 0.1 percent of aviation fuel worldwide. This is mainly due to limited supply and high production costs (International Energy Agency, n.d). However, investments in SAF are being made by Boeing, Airbus, and other major airlines. Thus, production is expected to increase, which will make SAF a significant solution for sustainable air travel.
Benefits of Fuel-Efficient Aircraft
Lighter materials and advanced engine technology have been incorporated into modern airplanes to reduce fuel consumption. Modern airplanes also consist of improved aerodynamics, which plays a crucial role in minimising fuel consumption. For example, the Boeing 787 Dreamliner uses composite materials which make it 20-25 percent more fuel-efficient than the previous generation of aircraft (CNN, 2021). The Airbus A350 XWB is also equipped with Rolls-Royce Trent XWB engines. This helps the aircraft to minimise CO2 emissions by 25% per seat when compared to other models. Furthermore, Billions have been invested by Delta Air Lines to replace older planes with fuel-efficient models (CNN, 2021). This has helped to reduce carbon footprint by 10% per available seat mile since 2005.
Overall environmental impact
Introducing SAF and advanced aircraft design by incorporating the Triple Bottom Line (TBL) Theory of Sustainability leads to decreased airline emissions combined with reduced dependence on fuel and airborne pollutants. Tourism hotels, along with tourism companies, gain from eco-sensitive travellers because they recognise sustainable flying initiatives from these operators (Edgell Sr, 2019). Thus, government support, along with airline investment and technological progress, provides crucial momentum to develop sustainable aviation fuels and fuel-efficient airplanes even though SAF production is expensive and existing facilities have limitations.
[bookmark: _heading=h.3j2qqm3]Conclusion
In conclusion, the significant contribution to greenhouse gases by the airlines poses a serious threat to the environment, climate change and public health. The adoption of Sustainable Aviation Fuel and fuel-efficient aircraft offers feasible solutions to reduce the impacts of the airway’s mode of transport. Eco-friendly travelling can be further promoted by collaboration between the hospitality sector and airline companies. To ensure long-term sustainability, it is necessary to continuously invest in SAF production. 
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