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[bookmark: _Toc190290526]Executive Summary
Hospitality is an industry dependent on aviation, and it is important to it as it is an essential part of supporting business travel and global tourism. Nevertheless, it is quite environmentally harmful. The amount of CO₂ emissions released by the aviation sector equals 2.5% of the world’s CO₂ emissions, causes air and noise pollution, consumes a lot of fossil fuel, and disrupts ecosystems. By midcentury, emissions can increase by ‘as similarly as triple’ without intervention. There are several ways in which aviation’s environmental impact could be reduced. SAF can cut emissions by up to 80%, but the fuels are expensive and in low supply. Although carbon offset programs aid in offsetting the number of emissions, they are not effective for some critics. Improvements in aircraft design, better air traffic management and sustainable airport operation have also made it efficient. To get to a greener future, governments, airlines and the hospitality industry must invest in sustainable aviation technology, support emission pressure from stricter and create coria international agreements. These efforts will lower the aviation footprint while their actions will continue to promote the growth of global travel and tourism.
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[bookmark: _Toc190290527]Introduction
A major part of the hospitality industry, transportation facilitates the movement of tourists, business travellers and industry professionals around the world at a given time. Transportation in either aviation, rail, maritime, or roadways is very vital to gain access to destinations for tourism growth and economic development. Among these, aviation is highly important as it operates at remote points very fast and conveniently. That is why flight has opened the whole hospitality world, made a strong advancement to global Gross Domestic Product and enabled the international tourism industry. However, there has come a rapid expansion that has also raised questions about its environmental footprint. In this report, we focus on aviation, primarily, as it is the by far preeminent industry in the tourism and hospitality sectors of the world. Though aviation improves connectivity and the chance to generate income, it is one of the major contributors to greenhouse gas emissions, noise pollution, and resource depletion. The focus will be laid on the damages inflicted by aviation on the environment and the methods the industry is applying to reduce its impact.


[bookmark: _Toc190290528]The Environmental Damage Caused by Aviation
Aviation helps global tourism and business, but it is a major source of pollution. It compounds with climate change, air and noise pollution, high fuel consumption and biodiversity loss. The implication of these issues is on the health of human beings and ecosystems. This section presents data and industry examples of challenges of this sort.
[bookmark: _Toc190290529]Carbon Emissions and Climate Change
Greenhouse gas emissions from aviation are growing very fast. Despite having a small influence on CO₂ emissions, such as 2.5% for aviation and 12% for transport altogether, aviation is one of the main contributors to transport-related emissions (Kim and Teter, 2023). This means that in 2019, commercial aviation emitted 915 million tonnes of CO₂, which is projected to triple by 2050 without major changes (ATAG, 2023)
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Figure: Global CO2 emission by aviation to 2050 (Bergeron et al., 2023)
CO₂ is not the only air pollutant produced by aeroplanes; they also emit contrails—thin clouds created when water vapour is afloat at high altitudes. Thus, the Intergovernmental Panel on Climate Change (IPCC) research shows that contrails and non-CO₂ effects could imply a contribution that is up to twice the warming effect of CO₂ emissions alone (IPCC, 2023). It accentuates aviation’s contribution to climate change.
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Figure:  Passenger CO2 intensity in 2019 by stage length and aircraft class (Graver, Rutherford and Zheng, 2020)
Between 2013 and 2018, aviation emissions grew by 32 per cent, and earlier predictions were met but exceeded by a considerable measure (Graver, Rutherford and Zheng, 2020). Emissions are expected to continue rising unabated unless intervention is made, which will not make it easy to reach the goals of the Paris Agreement, such as the temperature rise should not be more than 1.5 °C.
[bookmark: _Toc190290530]Air and Noise Pollution
Aviation is a major source of air pollution, and one of great concern is close to busy airports. Harming pollutants to exit the aircraft engines are nitrogen oxides (NOₓ), sulfur oxides (SOₓ) and particulate matter (PM2.5). These pollutants also cause smog, acid rain, and respiratory diseases. According to the European Union Aviation Safety Agency (EASA), aviation-related air pollution is responsible for 16,000 deaths a year prematurely around the world (EASA, 2022)
This is also a problem for communities close to airports due to noise pollution. The aircraft can be up to 140 decibels (dB) in their levels of noise while they take off, exceeding safe levels for human exposure (World Health Organization, 2021). The World Health Organization (WHO) explains that prolonged exposure to aircraft noise higher than 55 dB is stressful, disturbs sleep and raises the risk of heart disease.
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Figure: The structure of the night flight regime (GOV.UK, 2024)
To combat noise pollution, Heathrow Airport has introduced policies such as night flight restrictions, soundproofing homes, and a £700 million investment in quieter aircraft technology (GOV.UK, 2024). Despite these measures, noise complaints continue to rise as air traffic increases.
[bookmark: _Toc190290531]Fuel Consumption and Resource Depletion
Aviation is heavily dependent on fossil fuels. In 2022, global airlines consumed 359 billion litres of jet fuel, producing around 900 million tonnes of CO₂ (IATA, 2023). Unlike road transport, which is transitioning to electric and hydrogen-powered vehicles, aviation has limited alternatives.
Fuel efficiency improvements have helped reduce per-flight emissions. Modern aircraft like the Boeing 787 Dreamliner and Airbus A350 use composite materials and advanced aerodynamics, cutting fuel consumption by 25% compared to older models (Boeing, 2023). However, these improvements are not enough to offset the overall increase in air travel demand.
Another issue is the depletion of crude oil reserves. At the current rate of consumption, experts predict that global oil reserves could be exhausted within 50-60 years (BP, 2023). This highlights the urgent need for alternative fuels and energy sources in aviation.
[bookmark: _Toc190290532]Impact on Biodiversity and Ecosystems
The expansion of airports and flight routes affects biodiversity. Large-scale airport projects require deforestation, land reclamation, and habitat destruction. Studies show that over 5,000 km² of natural land has been lost due to airport expansions worldwide (UNEP - UN Environment Programme, 2023).
Bird strikes are also a growing problem. It is reported that there were 17,000 bird strikes in the U.K. alone in 2022, causing $1.2 billion in aircraft damage and threatening bird populations (British Aviation Group, 2023). Many airports, including Singapore Changi Airport, use bird radar systems and habitat management to reduce these risks.
In marine environments, land reclamation for airport expansion disrupts ecosystems. The construction of Hong Kong International Airport’s third runway led to the loss of 650 hectares of marine habitat, affecting species such as the Chinese white dolphin (Yuen et al., 2025).
Aviation significantly impacts the environment through carbon emissions, air and noise pollution, fuel consumption, and biodiversity loss. The data shows that emissions are rising, pollution affects human health, and natural habitats are being destroyed. Despite some improvements in aircraft efficiency and noise control, aviation remains a major environmental challenge. The next section will explore potential solutions to mitigate these impacts.
[bookmark: _Toc190290533]Solutions to Mitigate Aviation’s Environmental Impact
Aviation has a large environmental footprint, but several solutions can help reduce its impact. Airlines, aircraft manufacturers, and airports are working on sustainable alternatives. This section discusses five key solutions: sustainable aviation fuels, carbon offsetting, new aircraft technologies, better air traffic management, and sustainable airport operations.
[bookmark: _Toc190290534]Sustainable Aviation Fuels (SAF)
Sustainable Aviation Fuels (SAF) are an alternative to traditional jet fuel. SAF is made from renewable sources such as algae, waste oils, and agricultural residues. It can reduce CO₂ emissions by up to 80% over its lifecycle compared to fossil-based jet fuel (IATA, 2024)
Several airlines are already using SAF. KLM, British Airways, and United Airlines have all invested in SAF production. In 2022, KLM used 39,000 tonnes of SAF, reducing CO₂ emissions by about 100,000 tonnes (KLM, 2023). However, SAF currently makes up less than 1% of global aviation fuel due to high costs and limited production (Madugu and Lea-Langton, 2024).
The cost of SAF is three to five times higher than regular jet fuel (IATA, 2021). Scaling up production and improving infrastructure are necessary to make SAF a mainstream solution. Governments are supporting this transition with incentives and funding.
[bookmark: _Toc190290535]Carbon Offsetting and Green Initiatives
Many airlines offer carbon offset programs where passengers can pay extra to fund environmental projects. These projects include reforestation, renewable energy, and carbon capture technologies. Lufthansa’s "Compensation" program allows passengers to calculate and offset their flight emissions by investing in SAF and forest conservation (Lufthansa, 2020).
In 2021, the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) was launched to help airlines neutralise emissions. More than 80 countries have joined the program, covering 77% of international flights (ICAO, 2024).
[image: ]
Figure: WTW cumulative global aviation CO2 emissions (Doerrer, 2022)
However, some experts argue that carbon offsetting is “greenwashing.” Studies show that only 2% of offset programs fully remove CO₂ as promised (Doerrer, 2022). Critics say airlines should focus more on reducing emissions rather than compensating for them.
[bookmark: _Toc190290536]Technological Advancements in Aircraft Design
New aircraft technologies can make flying more fuel-efficient. Modern aircraft use lighter materials, improved aerodynamics, and advanced engines to cut fuel consumption. The Boeing 787 Dreamliner and Airbus A350 are up to 25% more fuel-efficient than older planes (Boeing Company, 2023).
Hybrid and electric aircraft are also in development. Airbus is working on "ZEROe," a hydrogen-powered aircraft set to launch by 2035. Hydrogen planes could reduce CO₂ emissions by up to 50% compared to traditional jet fuel (Airbus, 2021).
Electric aircraft, such as Rolls-Royce’s "Spirit of Innovation", have already completed test flights. However, battery technology is not yet advanced enough for long-haul flights. Most electric aircraft today are limited to short flights of under 500 km (Rolls-Royce, 2023).
[bookmark: _Toc190290537]Improved Air Traffic Management (ATM) and Operational Efficiency
Better air traffic management can reduce fuel use and emissions. Many flight paths are not optimised, leading to unnecessary fuel consumption. The Single European Sky (SES) initiative aims to create shorter and more direct flight routes, which could reduce aviation emissions by 10% (Interoperable Europe Portal, 2024).
Airlines are also improving operational efficiency. Delta Airlines has optimised its flight routes and ground operations, cutting CO₂ emissions by 5 million tonnes annually (Delta Air Lines, 2023). Modern aircraft also use "continuous descent approaches" (CDA), which reduce fuel burn by 30% during landing (FAA, 2022).
[bookmark: _Toc190290538]Sustainable Airport Operations
Airports also play a role in reducing aviation’s environmental impact. Many airports are investing in renewable energy, waste management, and energy-efficient infrastructure.
Oslo Airport is the world’s first carbon-neutral airport. It runs on 100% renewable energy and has a 90% recycling rate for airport waste (Airport Carbon Accreditation, 2023). Other airports, like San Francisco International Airport, have installed solar panels and use low-energy LED lighting to cut emissions.
Many airports are also switching to electric ground vehicles. Heathrow Airport has replaced 90% of its diesel-powered baggage vehicles with electric alternatives, reducing CO₂ emissions by 3,000 tonnes per year (Chu, 2025).
Reducing aviation’s environmental impact requires multiple strategies. Sustainable aviation fuels, carbon offset programs, advanced aircraft design, better air traffic management, and sustainable airport operations all contribute to a greener future. While progress is being made, large-scale adoption of these solutions will require more investment, government support, and technological innovation.


[bookmark: _Toc190290539]Conclusion / Recommendations 
Aviation plays an important role in the hospitality industry but has a significant environmental impact. The industry contributes to 2.5% of global CO₂ emissions, worsens air and noise pollution, consumes large amounts of fossil fuels, and disrupts ecosystems. However, several solutions can help reduce aviation’s impact. These include sustainable aviation fuels (SAF), carbon offset programs, fuel-efficient aircraft, improved air traffic management, and sustainable airport operations. Although progress is being made, challenges such as high costs, technological limitations, and slow policy adoption remain obstacles.  To support a greener future, the hospitality industry should promote airlines with strong sustainability commitments, such as those investing in SAF and fuel-efficient aircraft. Businesses in the tourism sector should collaborate with airlines to fund sustainable initiatives. Governments and industry leaders must enforce stricter emission regulations, improve infrastructure for SAF production, and support international efforts like CORSIA to reduce aviation’s carbon footprint. By implementing these strategies, the hospitality industry can help reduce aviation’s environmental damage while maintaining global travel and tourism.
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Projections of global aviation CO, emissions to 2050

Each grid is one demand scenario: from fast growth in demand (business-as-usual) to ambitious reductions. Each line represents a different scenario of the energy and
carbon intensity of aviation fuel. Emissions are measured in gigatonnes per year.
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Data Source: Bergero et al. (2023). Pathways to net-zero emissions from aviation « Emissions are given in carbon-dioxide-equivalents, with altitude impacts of warming included.
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The solid line depicts the central traffic forecast, while the shaded area depicts the range between
the low and high forecasts.
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