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Abstract 
This particular report looked at the environmental impact of Aviation in the hospitality industry and health in finding effective sustainable solutions. Aviation is one of the most important modes of transportation that is connecting global destinations and also supporting tourism along with hospitality businesses. However it also significantly contributed to environmental damage. Aviation is one of the main aspects that is responsible for climate change and it is also contributing to air pollution, ecosystem disruption, and noise pollution that is affecting both biodiversity and human health. The heavy dependence of this industry on fossil fuels and the continuous rise in air travel are presenting major sustainability challenges. In order to overcome these issues different sustainability initiatives have been introduced in this particular report that may include the development of Sustainable aviation fuel, electric and hydrogen-powered aircraft, AI-driven route optimisation, and carbon offsetting programs. Airlines and governments are also trying to implement emission caps and green policies that can help reduce the environmental footprint of Aviation. While all these solutions are promising there are certain challenges that are responsible for slowing down the adoption including high cost, infrastructure challenges, and technological limitations. This particular report shows the importance of policy changes, consumer awareness, and industry investment in influencing sustainable aviation. Airlines that actively adopt greener practices including Delta, KLM, and British Airways show the feasibility of Eco-friendly solutions. By implementing all these strategies the aviation industry will be able to make a balance between tourism growth and environmental responsibility while ensuring long-term sustainability.
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[bookmark: _heading=h.gjdgxs]1. Introduction
[bookmark: _heading=h.30j0zll]1.2 Definition of Hospitality Transport 
Hospitality transport is actually a transportation system that allows tourists and travellers to visit different destinations using modes like air, road, sea, and railway. It is really important in the tourism industry because it helps ensure the accessibility of hotels and resorts along with attractions and events. An efficient transport system is responsible for enhancing the entire travel experience, and destination competitiveness, and influencing customer satisfaction (Virkar and Mallya, 2018). Transport is very important in tourism because it is one of the ways that connects travellers to different locations and enables economic growth in the hospitality sector. According to the World Travel and Tourism Council tourism is contributing $1.1 trillion to the global GDP in 2023 with transport being an important aspect of this growth. Without reliable transport options, tourism activities can be limited (Travelandtourworld, 2025).
[bookmark: _heading=h.1fob9te]1.2 Introduction to Aviation in Hospitality 
Aviation is one of the most important modes of transport in global tourism focusing on international and long-distance travel. Airlines are responsible for providing accessibility to remote and popular tourist destinations that support businesses like hotels, travel agencies, and restaurants. In 2023, the International Air Transport Association reported that 4.7 billion passengers are travelling by air, showing the important role of Aviation in hospitality (Statista, 2025). For hospitality companies air travel can ensure a study influx of guests that boosts occupancy rates and revenue. However, aviation is significantly impacting the environment through carbon dioxide emission, fuel consumption, and noise pollution. The industry is now focusing on Sustainable solutions in order to overcome all these issues including carbon offset programs, biofuel, and technological advancement (Darda et al., 2019). These measures are intended to strike a balance between tourism growth and environmental responsibility. 
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Figure 1: Global air traffic - scheduled passengers 2004-2024
(Source: Statista, 2025)
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[bookmark: _heading=h.2et92p0]2.1 Environmental Impact of Aviation
[bookmark: _heading=h.tyjcwt]2.1.1 Carbon Emissions and Climate Change 
Aviation is an important contributor to global warming because of its high carbon emissions. Aircraft burn fossil fuels that release carbon dioxide, water vapour, and nitrogen oxide into the atmosphere. The emission trap heat that contributes to climate change and in this way the aviation industry is responsible for almost 2.5% of the Global carbon dioxide emission and 3.5% of total human-induced climate impact as shown from the report of Our World in Data, (2025). Commercial flights emitted over 900 million metric tons of carbon dioxide in 2022 with projections indicating that emissions can increase 3 times by 2050 if no significant action is going to be taken (Statista, 2025). Long-haul flights are the most damaging because they burn the most fuel. A single round-trip flight from London to New York can emit almost 986 kgs of carbon dioxide per passenger which is equivalent to the average annual emission of a person in India (The Guardian, 2025). Beyond carbon dioxide, aircraft also release nitrogen oxide that is contributing to the formation of ozone which is a greenhouse gas that can make the planet more warm. High altitude emissions are also responsible for farming contrail and Cirrus clouds that can absorb heat in the atmosphere and increase the warming impact (Singh et al., 2024). In order to reduce the climate impact of aviation the tourism industry is exploring sustainable aviation fuel, carbon offset programs, and fuel-efficient aircraft. However, these solutions also need significant investment and technological advancement to become completely effective.
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Figure 2: Global CO₂ emissions from commercial aviation 2004-2022
(Source: Statista, 2025)
[bookmark: _heading=h.3dy6vkm]2.1.2 Air and Noise Pollution 

	Types of pollution 
	Effect 
	Key Data

	Air Pollution
	Aircraft engines release pollutants which degrade air quality and harm human health.
	Aviation contributes 16% of global NOₓ emissions at high altitudes (TU Delft, 2025)

	
	such as nitrogen oxides (NOₓ), particulate matter (PM), and sulfur oxides (SOₓ),
	It is leading to smog formation and respiratory diseases

	Noise Pollution
	Aircraft noise affects communities near airports, causing sleep disturbances, stress, and cardiovascular issues.
	WHO, (2025) states that exposure to noise above 40 dB at night increases the risk of high blood pressure

	
	
	Major airports exceed 70 dB during peak hours (NLS, 2025).

	Environmental Impact
	Poor air quality and noise pollution disrupt ecosystems, affecting wildlife behaviour and biodiversity.
	Studies show that birds and animals near airports experience increased stress levels and migration disruptions due to continuous aircraft noise.

	Mitigation Efforts
	Use of quieter aircraft, improved air traffic management, noise barriers, and sustainable aviation fuels (SAF).
	Modern aircraft like the Boeing 787 and Airbus A350 reduce noise by 50% compared to older models (Airbus, 2025)
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[bookmark: _heading=h.1t3h5sf]2.2 Sustainability Initiatives in Aviation 
The aviation industry is continuously adopting different types of Sustainable initiatives that can help reduce the environmental impact of this industry. All these initiatives are focused and reducing carbonization and promoting alternative energy sources as well as improving fuel efficiency.
[bookmark: _heading=h.4d34og8]2.2.1 Alternative Fuels (Biofuel, Hydrogen, and Electric Plane)
One of the most promising solutions for reducing aviation emissions is to take the help of Sustainable Aviation Fuel (SAF). Biofuel comes from a number of sources like algae, agriculture residue, and waste oil. All these things can reduce carbonization by up to 80% in comparison to conventional Jet fuel (IATA, 2025). Major airlines such as British Airways and KLM have started using sustainable aviation fuel on their selected flights. Hydrogen power aircraft are another possible solution. Hydrogen produces zero carbon dioxide emission when burned birthday challenges that include high production costs along with infrastructure requirements. Airbus is developing hydrogen power aircraft and is planning to launch them by 2035 (Airbus, 2025) Electric planes are intended to eliminate carbon emissions for short-haul flights which are at their early stages. The companies like Rolls-Royce and Eviation are testing completely electric aircraft with commercial deployment expected in the next decade (Schwab et al., 2021).
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Figure 2.1: The strategy towards net zero CO2 emissions
(Source: IATA, 2025)
[bookmark: _heading=h.2s8eyo1]2.2.2 Carbon offsetting program 
The Carbon offsetting program allows Airlines to compensate for their emission by investing in Environmental projects. All these include reforestation programs, carbon capture technology, and renewable energy investment. Airlines like Delta and  Lufthansa are opening customized options to purchase carbon dioxide and book flights (Taneja, 2020). According to the International Air Transport Association, (2025), carbon offsetting can help in neutralizing around 50 million tons of carbon dioxide annually by 2030. However, it has been argued that offsetting does not directly reduce emissions and must be combined with cleaner fuel alternating.
[bookmark: _heading=h.17dp8vu]2.2.3 Technological Innovations (Fuel-Efficient Aircraft,  AI for Route Optimisation)
Technological innovations or advancements are helping Airlines to reduce fuel compensation and emissions. New generation aircraft including the Boeing 787 Dreamliner and Airbus A350 consume almost 25% less fuel than older models because of the improved aerodynamics and lighter materials (Airbus, 2025).
Artificial Intelligence and Data Analytics are responsible for being used in route optimisation which is helpful for the airlines to reduce unnecessary fuel burn. AI-based flight planning can reduce fuel consumption by 5 to 10% per flight which significantly reduces emissions (Mdpi, 2025). Along with this, improvements in Air traffic management such as continuous descent operation can also help in reducing fuel use during landing approaches.
[bookmark: _heading=h.3rdcrjn]2.2.4 Government and Industry Regulations (Emission Caps, Sustainable Aviation Fuel Mandate)
Government and aviation organisations are adopting policies in order to regulate and reduce emissions. The Carbon Offsetting and Reduction Scheme for International Aviation was introduced by the International Civil Aviation Organisation which needs Airlines to offset emissions above the 2019 level starting from 2027 (Climateimpact, 2025). Different types of government are also mandating the use of Sustainable aviation fuel. The European Union has set a target for airlines to use at least 2% sustainable aviation fuel by 2025 which is increasing to 70% by 2050 (Europa,  2025). The United Kingdom and the United States have also announced subsidies and incentives in order to encourage sustainable aviation fuel production and usage.
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[bookmark: _heading=h.lnxbz9]2.3.1 Economic impact on airlines and consumers 

	Aspect
	Impact on Airlines
	Impact on consumer

	Sustainable aviation fuel
	Higher production costs (3-5 times more expensive than conventional fuel) increase operational expenses (Dahal et al., 2021).
	Ticket prices may rise as airlines pass costs to passengers.

	Hydrogen and electric plain
	Requires significant investment in new aircraft and infrastructure, delaying profitability.
	Initial high costs may lead to premium pricing on routes using these technologies.

	Carbon offsetting program
	Airlines must invest in environmental projects, adding financial burden (de Mello, 2024).
	Passengers may need to pay extra for voluntary offsetting.

	Fuel efficient aircraft
	Reduces fuel costs over time but requires a high initial investment.
	Potentially lower ticket prices in the long run due to fuel savings.

	Government Regulation and subsidies
	Incentives for SAF adoption reduce costs, but strict emission rules may increase compliance expenses (Shahriar and Khanal, 2022).
	Consumers benefit from eco-friendly travel, but taxes on emissions may increase fares.

	Public perception and demand
	Airlines investing in sustainability gain brand loyalty and attract eco-conscious travellers.
	Consumers increasingly prefer sustainable travel options, influencing pricing and demand.



[bookmark: _heading=h.35nkun2]2.3.2 Practically implementing sustainable aviation solutions 

	Solution
	Implementation challenges
	Current progress and feasibility

	Sustainable aviation fuel (SAF)
	High production costs and limited supply hinder widespread adoption.
	SAF accounts for less than 1% of global aviation fuel but is expected to reach 10% by 2030 with government support (IEA, 2025)

	Hydrogen-powered plane
	Requires new aircraft designs and airport infrastructure for fuel storage and refuelling.
	Airbus plans to launch hydrogen planes by 2035, but large-scale adoption is still far off (Airbus, 2025).

	Electric plane
	Battery limitations restrict flight range and increase aircraft weight.
	Suitable for short-haul flights; companies like Wright Electric aim for electric commercial planes by 2030 (Aviationtoday, 2025)

	Carbon offsetting program
	Effectiveness depends on transparency and proper project selection.
	Airlines like British Airways and Delta invest in offset programs, but the impact remains debated.

	Fuel-efficient aircraft and AI optimisation
	Upgrading fleets is costly, and AI route optimization requires advanced data systems.
	Modern aircraft like the Boeing 787 reduce fuel use by 20-25%, and AI tools are increasingly adopted (Airbus, 2025).



[bookmark: _heading=h.1ksv4uv]2.3.3 Case studies of airlines leading in sustainability 
A number of airlines are significantly taking steps towards sustainability by being interested in alternative fuels, carbon reduction programs, and modern aircraft.

	KLM Royal Dutch Airlines - Sustainable Aviation Fuel Pioneer
	KLM is one of the first airlines to use sustainable aviation fuel on commercial flights

	
	In 2019, it launched the Fly Responsibly program, promoting SAF usage and carbon offsetting. KLM aims to replace 10% of its fuel with SAF by 2023 (KLM, 2025).

	British Airways – Carbon Offsetting and Hydrogen Innovation
	British Airways has committed to achieving net-zero carbon emissions by 2050

	
	The airline invests in direct air capture technology and funds renewable energy projects (Njo, 2023).

	
	It is also collaborating with ZeroAvia to develop hydrogen-powered aircraft for short-haul flights by 2035

	Delta Air Lines – Largest Investment in Sustainability
	Delta pledged $1 billion between 2020-2030 to become the world’s first carbon-neutral airline (Lemon, 2023).

	
	It focuses on fuel-efficient aircraft, carbon capture projects, and SAF partnerships. By 2024, Delta aims to replace 10% of its jet fuel with SAF (Delta, 2025)

	United Airlines – First Commercial Electric Flights
	United Airlines invested in electric aircraft manufacturer Heart Aerospace and aims to launch fully electric short-haul flights by 2028

	
	It also operates flights using 100% SAF, reducing lifecycle emissions by up to 85% (United, 2025)



[bookmark: _heading=h.44sinio]3. Conclusion and Recommendation 
[bookmark: _heading=h.2jxsxqh]3.1 Conclusion 
Aviation has a significant role in global tourism but significantly contributes to environmental damage. This industry is responsible for global carbon emissions with additional negative impacts such as air pollution, noise pollution, and biodiversity description. This particular sector is facing sustainability challenges because of its increasing fuel consumption and dependence on fossil fuel as well as the slow adoption of alternative technology. A number of solutions have been explored including sustainable aviation fuel, carbon offsetting programs, hydrogen power and electric aircraft, and AI-driven route optimisation. While all these initiatives are showing promise at the same time aspects like high cost, long development timeline, and interceptor challenges limit the adoption. Leading Airlines like British Airways, Delta, KLM, and United are already investing in this sustainability effort showing that progress is achievable.
[bookmark: _heading=h.z337ya]3.2 Recommendation 
Policy and investment recommendation 
The government must impose strong emission regulations and provide subsidies for SAF and clean technology. It is recommended to increase public-private partnerships that can help in accelerating research into hydrogen and electric aircraft. Carbon price mechanisms need to be implemented to incentivise low-emission operations.
Best Practices for airlines and stakeholder 
Another effective recommendation is that Airlines can gradually increase SAF usage and invest in fuel-efficient aircraft. Airports have to enhance sustainability in constructors by including hydrogen and electric charging stations. Passengers have to be encouraged to participate in carbon offsetting programs and choose eco-friendly flights. By adopting all these measures the aviation industry will be able to reduce the environmental impact of the industry while also ensuring long-term sustainability.
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Our strategy towards net zero CO2
emissions

Achieving net zero CO2 emissions by 2050 will
require a combination of maximum elimination of
emissions at the source, offsetting and carbon
capture technologies.
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What is SAF?
SAF is a liquid fuel currently used in commercial
aviation which reduces CO2 emissions by up to 80%.
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