
 

 

Contemporary Issues 
in Artificial 
Intelligence 

 
Vol. 1 (2025) 

 
 

Publisher: 
SciFormat Publishing Inc. 

 
ISNI: 0000 0005 1449 8214 
2734 17 Avenue Southwest, 

Calgary, Alberta, Canada, 
T3E0A7 

 
+15878858911 

editorial-office@sciformat.ca 

 
 

ARTICLE TITLE 
DECARBONIZATION WITH THE HELP OF ARTIFICIAL 
INTELLIGENCE - ONE OF THE PRIORITIES OF INTERNATIONAL 
CIVIL AVIATION 

ARTICLE INFO 
Chulinda Lyudmila (2025) Decarbonization With The Help of Artificial 
Intelligence - One of The Priorities of International Civil Aviation. Contemporary 
Issues in Artificial Intelligence. Vol.1. doi: 10.69635/ciai.2025.8 

DOI https://doi.org/10.69635/ciai.2025.8 

RECEIVED 29 October 2024 

ACCEPTED 25 December 2024 

PUBLISHED 15 January 2025 

LICENSE 
 

The article is licensed under a Creative Commons Attribution 4.0 
International License. 

 
© The author(s) 2025. 
This article is published as open access under the Creative Commons Attribution 4.0 International License (CC 
BY 4.0), allowing the author to retain copyright. The CC BY 4.0 License permits the content to be copied, adapted, 
displayed, distributed, republished, or reused for any purpose, including adaptation and commercial use, as long 
as proper attribution is provided. 
 



Vol.1 (2025): Contemporary Issues in Artificial Intelligence  
 

       SciFormat Publishing Inc. 1 
 

DECARBONIZATION WITH THE HELP OF ARTIFICIAL 
INTELLIGENCE - ONE OF THE PRIORITIES OF 

INTERNATIONAL CIVIL AVIATION 
 
Chulinda Lyudmila (Correspinding Author) 
Ph.D. in Law, Associate Professor, Associate Professor of the Department of Constitutional and 
Administrative Law, Faculty of Law, Kyiv Aviation Institute 
ORCID ID: 0000-0002-3771-4854 
 
 
ABSTRACT 

The article is devoted to the analysis of the role of the International Civil Aviation Organization in solving the problem of 
global warming, one of the main causes of which is considered to be the increase in greenhouse gas emissions into the 
atmosphere, highlights directions for achieving the goal of decarbonization of civil aviation by 2050. An analysis of aviation 
experts' proposals for reducing CO₂ emissions through AI was conducted, which can help reduce the environmental impact 
of aviation, improve aircraft and engine technologies, use sustainable aviation fuel (SAF), implement economic measures, 
and improve air traffic management and aircraft operations. Harnessing the power of AI to develop more efficient aircraft 
and engines will help bring zero-emission aircraft to market by 2035. An important area of carbon reduction is the ability of 
airports to provide clean airspace. Airports Council International has set high standards for reducing absolute carbon 
emissions. ACI and its member airports have already committed globally to achieving net zero carbon emissions by 2050, 
with the support of governments. Ukraine has undertaken international legal obligations to implement a program to reduce 
greenhouse gas emissions into the atmosphere, which are mandatory for implementation after the restoration of airport 
infrastructure destroyed as a result of the Russian invasion, in particular, obtaining Airport Carbon Accreditation. It is argued 
that research into AI capabilities, technological advancements, infrastructure development and operational improvements, 
and collaboration between governments and industry stakeholders are crucial to creating the necessary foundation to achieve 
decarbonization goals. 
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Introduction. 
The aviation sector is under intense scrutiny due to its significant environmental impact. Aviation accounts 

for approximately 2% of global energy-related carbon dioxide (CO2) emissions, but international civil aviation 
organizations (ICAO, Eurocontrol, and others) have set ambitious targets for net zero emissions by 2050. 

AI has a unique opportunity to accelerate the search for optimal directions for sustainable development 
of civil aviation, as it has the ability to help solve complex problems unique to the aviation industry. 

Artificial intelligence innovations have the impact of increasing fuel efficiency and reducing the environmental 
footprint of the aviation industry, contributing to a greener and more sustainable future of air transport. 

The efforts of international and European organizations are an example of the international desire to 
work together to develop further AI innovations. 

The increase in the volume of air transportation in the world is accompanied by an increase in indicators 
of the negative effects of the activities of aviation enterprises and airports on the environment. Responding to 
the climate emergency will require an unprecedented level of global cooperation and commitment. The Paris 
climate agreement, adopted at the climate conference in Paris (2015), is an international initiative to combat 
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global warming, one of the main causes of which is considered to be the increase in greenhouse gas emissions 
into the atmosphere. The Paris Agreement sets the goal of keeping the global temperature on Earth within 2°C 
by 2100 [1]. 196 countries, including Ukraine, joined this agreement. The Paris Agreement requires each 
country to submit an updated national climate change action plan, known as a Nationally Determined 
Contribution (NDC), every five years. In their national reports, countries report on the actions they are taking 
to reduce greenhouse gas emissions. Countries also report on the actions they plan to take in the future to 
increase resilience to the effects of rising temperatures.  

The aviation industry plays an important role in the global development of social relations through 
advances in technology and infrastructure development. For the purpose of creating a better aviation space for 
future generations, reducing the global impact on the climate, the International Civil Aviation Organization 
(ICAO) is actively involved in the implementation of the provisions of the Paris Climate Agreement, as well 
as the document United Nations «Sustainable development goals for the period up to 2030» [2], developing 
standards and recommendations. Among the 17 Sustainable Development Goals, IСAO pays special attention 
to such civil aviation priorities as safety, air navigation capacity and efficiency, security and simplification, 
economic development of air transport and environmental protection [3]. Through the development of 
international standards and recommended practices, IСAO contributes to the safe and orderly development of 
international civil aviation throughout the world. The 1944 Convention on International Civil Aviation declares 
that the efforts of IСAO are aimed at ensuring that civil aviation can develop in a safe and orderly manner, so 
that international air services can be established on a basis of equality by air and be carried out rationally and 
economically [4].  

At the 41st IСAO Assembly (2022), States emphasized the importance of effective financing and 
investment support to achieve the CO₂ reduction target and fully supported the IСAO Aviation Fuels 
Assistance, Capacity Building and Training (ACT-SAF) program aimed at disseminating and the use of SAF, 
offering to continue discussions on alternative fuels as well [5]. A key element is the goal of reducing CO₂ 
emissions from international aviation by 5 percent by 2030 through the use of SAF and low-carbon aviation 
fuel (LCAF). Participating states support the safety of air transport, including a key global agreement to 
achieve its full decarbonization by 2050, promote cooperation between states by providing recommendations 
on economic policy, implementing relevant measures, creating the necessary regulatory and legal acts [6]. 

The use of sustainable aviation fuel (SAF) is critical for airlines. A flight that consists of 100 percent 
SAF can effectively use the full emission reduction potential of this environmentally friendly fuel, reaching 
up to 80 percent compared to traditional jet fuel over the entire life cycle. As the expected increase in supply 
will reduce the cost of purchasing SAF in the coming years, this decision becomes economically feasible, 
allowing for significant emission reductions for the business aviation sector [7]. 

The international community has the opportunity to communicate not only with airports, airlines, aircraft 
designers, but also with fuel producers, investors, banks, associations, international organizations and other 
interested parties. In the future, AI can help in the development and implementation of environmentally 
friendly aviation fuels by analyzing data on biofuel production, performance and environmental impact, 
accelerating the transition to cleaner fuels. 

Developed countries should be involved in providing financial assistance to countries that are less well-
off and more vulnerable, encouraging voluntary contributions from other parties. Climate finance is needed 
for mitigation because significant emissions reductions require large investments. 

 
Research Methodology. 
The methodological basis of the study is a system of general and special means of scientific knowledge 

of the features of such an important issue of international civil aviation as reducing carbon emissions, which 
is of practical importance for IСAO member states, including Ukraine. The substantiation of the priority areas 
of decarbonization research for the period up to 2050 is being carried out. The study uses a global reporting 
format analysis method to investigate ICAO's recommendations for the use of aviation fuel (SAF), low-carbon 
aviation fuel (LCAF) and other clean energy sources, which would provide more than half of the required 
emission reductions. Document analysis was used to collect data. Relevant information was obtained from 
trainings, webinars and documents on the ICAO website, which are constantly updated by international 
aviation organizations. This allows us to analyze the current state of legal regulation of the implementation of 
the relevant regulatory framework, the potential evolution of the strategies of international and European civil 
aviation organizations in the coming decades, and its impact on the environment. 
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Addressing the challenge of decarbonization requires creating a universal system to orchestrate a safe 
future for international flights, implementing innovation and expanding partnerships between the UN and 
stakeholders, leveraging advances in artificial intelligence to deliver a strategic global vision and effective, 
sustainable solutions.The CORSIA Agreement (Carbon Offsetting and Reduction Scheme for International 
Aviation) provides guidance for ICAO and its member states to cooperate with the aviation industry. A number 
of states require targeted assistance to prepare for the implementation of the CORSIA monitoring, reporting 
and verification (MRV) system Technical experts work together with States' CORSIA Focal Points to provide 
on-the-ground training and closely monitor the preparation and implementation of Member States' CORSIA 
framework [8]. The systematic method of research allows to justify several directions for achieving the goal 
of decarbonization of civil aviation by 2050, for example, improvement of aviation technologies; 
modernization of energy infrastructure; improvement (discovery of new) methods of operation of existing 
aircraft. The prognostic method makes it possible to determine ways of improving air transport to zero net 
international aviation, which requires the financial support of state policy. Compliance with the requirements 
of standards and recommended practices regarding the decarbonization of international civil aviation, 
clarification of the requirements of acts of international and European civil aviation organizations requires 
attention, which determines the relevance of the chosen topic. 

 
Research Results. 
Aviation professionals are constantly searching for innovative solutions to improve efficiency, safety 

and passenger service. Artificial intelligence has the ability to process huge amounts of data and identify 
complex situations. AI applications are revolutionizing various aspects of aviation, including flight 
optimization and predictive maintenance, and improving air traffic management. 

Environmental protection is a priority task for international and European civil aviation organizations. 
With the growth of air traffic, airports must provide environmentally clean airspace. Scientists draw attention 
to the fact that modern airports have a rapidly developing infrastructure. As a result, objects of non-aviation 
activity are appearing, the number of which is increasing. All this leads to an increase in the demand for 
electrical and thermal energy [9]. 

The program of voluntary accreditation of European airports regarding the implementation of limiting 
the impact of aviation on the environment began to operate in June 2009. ICAO provides States with practical 
information on airport planning and design and presents specific options that they can use. For example, the 
goal of the Eco-Airport Toolkit electronic collection is to provide practical and ready-to-use information to 
support the development of airport infrastructure projects. The recommendations take into account the urgent 
operational needs of the states. Each recommendation addresses a specific aspect of environmental planning 
at airports. "Eco-Airport Toolkit" is a new document for states to make informed decisions when financing a 
new airport infrastructure project or environmental management improvement programs [10], for example,  
sustainable Considerations for Airport Surface Access;  Air Quality Management at Airports; GHG 
Management and Mitigation at Airports; The Eco Design of Airport Buildings; A Focus on the production of 
renewable energy at the Airport site; Waste Management at Airports.  

Global greenhouse gas emissions have increased significantly over the last century, mainly due to 
industrial activities, the burning of fossil fuels and deforestation. This rise in CO₂ levels is a major driver of 
climate change, leading to a warming atmosphere, rising sea levels and more frequent extreme weather events. 
Efforts to mitigate these emissions are critical to slowing the rate of global warming and reducing its impact 
on ecosystems and human societies.  

The European Union will win a decisive role in achieving global net zero carbon goals adopted by ICAO. 
The European Commission funded seven SAF feasibility studies in Africa and the Caribbean proposed by 
ICAO. By 2026, more than 20 such SAF studies are planned, of which 10 will be conducted in Africa and 
India, funded by the European Commission [11]. The European aviation sector has unveiled its flagship 
sustainability initiative, Destination 2050 – the path to net-zero European aviation [12]. This document 
envisages that by 2050 all flights within the EU will have zero CO₂ emissions. A comparative overview of 
aviation transition paths to zero CO₂ emissions shows that there are several paths to achieving the goal of 
decarbonizing aviation by 2050. The largest decarbonization in 2050 will occur through SAF. It is sustainable 
aviation fuel (SAF) that will contribute the largest CO₂ reduction by 2050, with the role of SAF ranging from 
24% to 70%. Financial support from government policy is needed to increase SAF production. To calculate 
the reduction of CO₂ emissions, experts of international civil aviation organizations offer several directions: 
improvement of aviation technologies; modernization of energy infrastructure; improvement (discovery of 
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new) methods of operation of existing aircraft [13]. For example, improvements in aviation technology involve 
the development of more efficient aircraft and engines. Of particular importance are the steps required to ensure 
aircraft can operate 100% on SAF fuel, hydrogen or batteries. All development steps depend on investment 
programs. New engines, aerodynamics, aircraft designs and flight systems are also important. The IATA Net 
Zero Roadmaps are the first detailed assessment of the key steps needed to accelerate the transition to net zero 
by 2050. Road maps oriented on airlines, as well as on governments, suppliers and financiers. Collaboration 
between governments and industry stakeholders is critical to achieving decarbonization goals. 

 

 
 

Fig. 1. Decarbonization roadmap for European aviation. Source: [12] 
 
The table shows that improving aircraft and engine technology through artificial intelligence can achieve a 

37% reduction in emissions; the use of sustainable aviation fuel (SAF) can achieve a 34% reduction in emissions; 
the implementation of economic measures can achieve an 8% reduction in emissions; and improving air traffic 
management (ATM) and aircraft operations can achieve a 6% reduction in emissions. 

Let's analyze several examples of improvement of aviation technologies. According to Airbus, it is 
developing a new aircraft that will run on hydrogen stored at a temperature of -253°C, and is also developing 
new cryogenic hydrogen storage tanks for future liquid hydrogen aircraft, which are at the heart of the new 
hydrogen aircraft ZEROe. Hydrogen is key to the mission to bring zero-emission aircraft to market, but it must 
be stored at an extremely low temperature of -253°C. Airbus explains that there are two main technologies that 
allow the aircraft to fly directly on hydrogen: powering the engine that burns hydrogen through modified gas 
turbine engines or using hydrogen fuel cells to generate electricity. Another option is a hybrid approach that 
uses a combination of both technologies [14]. This project brings environmental sustainability to the forefront 
of the industry. The use of innovative technologies will help bring zero-emission aircraft to the market by 2035. 

The European Union Aviation Safety Agency (EASA) is setting safety standards for AI in aviation. The 
EASA AI Roadmap outlines a strategy for integrating AI technologies while maintaining human control and 
accountability. EASA fosters innovation in the aviation sector, ensures the safe deployment of AI, and supports 
the evolution of the industry. 

Company SE Aeronautics has unveiled a new giant jet concept that takes an unusual approach to all 
aspects of wide-body aircraft design and performance, including the rarely seen three pairs of wings, dual tail 
stabilizer and twin rear engines. The new prototype, named the SE200, can carry 264 passengers and consumes 
70% less fuel than other aircraft of a similar size [15]. 

The aviation industry is exploring new approaches to bringing hybrid and electric aircraft to market, 
improving environmentally friendly aviation fuels and battery technologies. The Eather One aircraft will use 
air friction to generate energy. Eather One will generate renewable energy by harnessing the strong friction 
that occurs between the aircraft and the air as it flies at high speeds. As a result, the jet would not need fuel 
tanks or batteries, as it would generate energy from the surrounding air. This energy will be used to power the 
engine and electric motors, as well as to charge the batteries [16]. 
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The new JetZero Blended Wing aircraft will significantly improve aerodynamic efficiency. JetZero has 
announced that its blended wing demonstrator has received FAA approval to begin test flights. A blended wing 
aircraft is where the fuselage and wings blend together to form a smooth shape that is a cross between a conventional 
airliner and a flying wing. JetZero claims its blended wing will use 50% less fuel than a standard jet [17].  

Aerospace startup AMSL Aero (AMSL) has begun development of a hydrogen-electric vertical take-off and 
landing eVTOL aircraft that could revolutionize regional air transport. Designed as a low-noise and high-speed 
zero-emission eVTOL, Vertiia will be able to carry up to five passengers over a distance of 1,000 km. Such an 
aircraft is important for use in medical aviation, emergency services, as well as for passenger and cargo 
transportation. Its unique configuration offers emergency services new ways to deal with special situations, such as 
fighting forest fires. In addition to increasing the flight range, switching to hydrogen as a fuel will allow the Vertiia 
to refuel much faster, making it more practical and economical [18]. 

The analyzed examples illustrate the enormous potential that AI offers for reducing CO2 emissions. AI 
conducts computational fluid dynamics modeling, modeling airflow over aircraft surfaces, which leads to 
optimization of wing shapes and other important components, which reduces CO2 emissions. The future of 
flying is becoming safer, more efficient, and increasingly dependent on the information that AI can provide. 
AI is having a significant impact in predictive maintenance. By analyzing data from aircraft sensors, AI can 
predict potential failures before they occur. This approach helps reduce maintenance costs and increase aircraft 
availability. Efficiency is improved through AI algorithms that optimize fuel consumption. AI analyzes flight 
data to suggest optimal speeds and routes, contributing to decarbonization. 

Backtracks, the thin white lines that follow airplanes, have a big impact on the climate. The clouds 
created by contrails are responsible for an estimated 35% of aviation’s global warming impact, accounting for 
more than half of the global impact of jet fuel. Unlike typical greenhouse gas emissions, contrail formation 
depends on specific atmospheric conditions, such as humidity and temperature. Weather forecasts are designed 
to work at low altitudes and do not work well at flight altitudes, and humidity measurements are lacking. 

It is AI that can synthesize signals from multiple data sources. By combining weather, satellite, and flight data, 
AI can predict when and where contrails are likely to form, which can then be used to adjust flight altitudes. 

AI has a unique ability to accelerate contrail avoidance, which could reduce aviation’s climate impact by 35%. 
The international drive to work together to develop AI capabilities is accelerating aviation's transition to 

sustainability, the industry's move toward net zero. 
So, the aviation industry plays an important role in the global development of social relations thanks to 

the progress in technology and the development of infrastructure. Improvements in aircraft and engine 
technology can change the situation. The activities of the aviation technological complex show that by 2035, 
planes with highly efficient power plants and 30% less fuel consumption may appear. The development of 
more fuel-efficient aircraft, engines and optimized range and capacity of hybrid-electric rotorcraft and regional 
aircraft will reduce CO₂ emissions per flight by 50%. Hydrogen-powered aircraft and hybrid-electric 
helicopters and regional aircraft require special technological readiness by 2027-2030 at both the aircraft and 
power plant levels [19]. Once ready, the new technologies should be rapidly incorporated into all commercial 
fixed-wing and rotary-wing products. This will require new and effective certification procedures for 
revolutionary technologies. Therefore, aircraft and engine upgrades will continue to reduce CO₂ emissions and 
achieve the goal of decarbonizing civil aviation.  

In the future, AI has the potential to help design more fuel-efficient aircraft by analyzing massive data 
sets and running simulations to optimize aerodynamics, materials, and engine performance. 

 
Discussion. 
By integrating AI systems, airlines and airports can improve decision-making processes and ensure 

aviation safety. AI quickly analyzes huge amounts of data, helps predict and prevent potential hazards. 
Intelligent systems can monitor performance in real time, detect potential anomalies, and recommend 
corrective actions. Implementing AI not only simplifies operations, but also significantly reduces the risks 
associated with human error. 

A growing number of IСAO member states are voluntarily participating in the International Aviation 
Carbon Offsetting and Reduction Program, which will help meet global fuel efficiency goals. Airlines and 
airports around the world recognize the importance of reducing, reusing and recycling waste. Concerned about 
environmental protection, IСAO develops recommendations for environmentally friendly airports, analyzes 
policies for recycling aircraft at the end of their service life. IСAO conducts research on the economic, 
environmental and social impact of civil aviation and shares experience with other international organizations. 
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Airport carbon accreditation enhances the ability to promote and drive the ambitions of the airport industry to 
achieve net zero CO₂ emissions. An important area of reducing carbon emissions is the ability of airports to 
provide environmentally clean airspace. The Airports Council International has developed the Level 5 Airport 
Carbon Accreditation Program - this is the highest level of the global standard of carbon management and 
reduction for airports, its implementation is another step in the management of carbon emissions in airports, 
the certification of airports to achieve and maintain a net zero carbon balance for emissions, which they control, 
and extending mapping, impact and reporting requirements to all other emissions [20]. Airports that achieve 
this level are fully compliant with the Paris Agreement target for emissions under their control, while 
advocating for the transition to zero balance among their business partners, including airlines, ground handling 
companies, retailers, tenants. 

Among the priorities for the implementation of aerodrome certification are the aerodrome's physical 
environment, visual aids and other infrastructure, its operational procedures and safety management system, 
relevant documentation, as well as the aerodrome's compliance with regulatory requirements for issuing a 
certificate [21]. 

Level 5 is the highest level in the airport's Carbon Accreditation program, setting high standards for 
airports to significantly reduce absolute carbon emissions. Airports at this level must work with their entire 
ecosystem, including employees, suppliers, business partners, airlines and third parties operating on the airport 
premises, to reduce CO₂ emissions in line with the sector's wider Net Zero commitments. Regular monitoring 
and evaluation are essential to measure progress and ensure transparency. 

The new level of accreditation demonstrates that the airport maintains a net zero carbon balance. To 
achieve Level 5 accreditation, an airport must develop a Carbon Management Plan (CMP) that describes the 
steps to achieve emission targets, encourage third parties at the airport to self-deliver CO₂ reductions through 
milestones in line with net zero commitments. Airports Council International's Airport Carbon Accreditation 
program assesses and recognizes airports' efforts to manage and reduce carbon emissions through its 
certification levels: «Mapping», «Reduction», «Optimisation», «Neutrality», «Transformation», «Transition» 
and «Level 5» [20]. 

In May 2024, the Airports Council International (ACI) reported that Finnish airports had achieved a net 
zero CO₂ balance under their control. The four regional airports managed by Finavia - Ivalo, Kittila, Kuusamo 
and Rovaniemi - meet all the strict requirements of level 5 carbon airport accreditation  [22]. 

In 2023, Finavia switched to using renewable motor fuel in heavy airport equipment, such as fire engines, 
at Ivalo, Kittila, Kuusamo and Rovaniemi airports. The airport operator has also switched to renewable energy 
sources for terminal heating, such as biofuel-based district heating. In addition, ground handling is carried out 
with the help of electric vehicles or only with the use of renewable energy sources. In this way, Finavia was 
able to minimize carbon dioxide emissions from its operations and achieve the goal of zero emissions at four 
airports in Northern Finland. By switching exclusively to renewable energy sources, Finnish airports have 
reduced their carbon emissions by 98% over the past ten years. The airport operator has also switched to 
renewable energy for terminal heating, such as biofuel-based district heating. In addition, ground handling is 
carried out with the help of electric vehicles or only with the use of renewable energy sources. 

As of June 2024, 14 international airports have met the stringent Tier 5 requirements, including reducing 
emissions by 90% by removing the remainder from the atmosphere with new technologies and committing to 
be net zero in Area 3 by 2050 or earlier: Amsterdam Airport Schiphol Airport Eindhoven, Rotterdam The 
Hague Airport, Beja Airport, Madeira Airport, Ponta Delgada Airport, Christchurch Airport, Gothenburg 
Landvetter Airport, Malmö Airport, Toulon-Hyères Airport and the Lapland Airport Group: Ivalo, Kittila, 
Kuusamo and Rovaniemi [23]. 

The researchers recommend that airport operating companies take the first step by establishing local 
"decarbonization" councils that bring together all relevant airport-specific stakeholders. Thus, airports can take an 
active role in promoting sustainable development. But more importantly, the councils they bring together can 
coordinate comprehensive actions that really effectively reduce CO2 emissions [24]. 

Although airports only account for a small proportion of industrial emissions, they should prioritize 
decarbonisation. Airports Council International and its members are committed to implementing clean technologies, 
reducing carbon and greenhouse gas emissions, and exploring new market opportunities. More than 130 ACI 
member airports plan to reach the goal by 2030 or even earlier. Some plan to be net zero by 2040, while others will 
need additional support to develop and implement their decarbonisation roadmaps. ACI works with governments 
and other sectors to support all its members in achieving these ambitious but achievable goals [25]. 
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With levels of certification, Airport Carbon Accreditation confirms that airports are at different stages of their 
journey towards integrated carbon management. It is a program for airports of all sizes, beyond hub and regional 
airports with regular passenger traffic, including general aviation airports and cargo airports. 

The integration of artificial intelligence into aviation is driven by the need to solve existing problems, 
while setting ambitious goals for the future. With the help of innovative AI solutions, the aviation industry 
seeks to improve safety, reduce CO2 emissions, and contribute to climate improvement. AI can optimize flight 
routes, significantly saving fuel and reducing emissions. AI can suggest the most efficient flight routes by 
analyzing weather conditions and air traffic. 

The application of AI in aviation allows for the optimization of flight trajectories. Using machine learning 
algorithms, airlines can analyze huge amounts of data related to weather conditions and air traffic. This allows them 
to determine the most efficient routes, reducing fuel consumption and minimizing carbon emissions. 

The integration of artificial intelligence into aviation can fundamentally change the industry. The 
expected transformations lead to a safer, more efficient, and more environmentally sustainable aviation 
ecosystem. 

The analyzed ways of decarbonization of the air space can ensure the achievement of a high level by 
2050. However, their effective implementation requires significant funding, assistance from international civil 
aviation organizations, specialized software, and qualified professionals. IСAO standards and 
recommendations make it possible to achieve the set goal. 

Ukraine has undertaken international legal obligations regarding the implementation of sustainable low-
carbon development in all sectors of the economy; creation of an effective legal mechanism that would reliably 
guarantee the priority of environmental safety; implementation of precautionary measures for environmental 
protection; safe implementation of the latest technologies, etc. [26]. Global experience and the results of 
implementing investment projects to improve the energy efficiency of individual cities of the country (Kyiv, 
Dnipro, Lviv, Uzhhorod, etc.) can be used to spread the low-carbon policy at the non-aviation facilities of 
Ukraine's international airports [9]. 

In September 2022, the Parliament of Ukraine ratified the agreement on Ukraine's participation in the 
EU LIFE program for climate and environment [27]. By joining the LIFE program, Ukraine will be able to 
receive funding for recovery of its environment after the destruction caused by the Russian invasion, in 
particular, recovery airport infrastructure, obtaining the Airport Carbon Accreditation of the International 
Council of Airports. 

 
Conclusions. 
Thus, reduction of CO₂ emissions can be achieved through improvements in aircraft and engine 

technologies, use of sustainable aviation fuel (SAF), implementation of cost-effective measures, improvements 
in air traffic management (ATM) and aircraft operations. Airspace modernization or the use of more 
economical aircraft reduce carbon emissions, contribute to the achievement of the desired Net Zero goal of 
international civil aviation. Technological progress, infrastructure development and operational improvements, 
collaboration between governments and industry stakeholders are critical to creating the necessary framework 
to achieve decarbonisation goals. The adoption by the ICAO Assembly of the Long-Term Global Preferred 
Target (LTAG) for international aviation for net zero carbon emission by 2050, the adoption of the ICAO 
Global Plan for Sustainable Aviation Fuels (SAF), Low Carbon Aviation Fuel (LCAF) and other clean energy 
forms contributes progress in the implementation of these important issues. 

Artificial intelligence plays a crucial role in improving air traffic management, increasing efficiency and 
safety, and enabling decision-making to address the issue of reducing CO2 emissions. The integration of AI 
into air traffic management has a direct impact on aviation safety. 

AI has revolutionary potential in the aviation industry, offering significant safety benefits. While 
challenges and risks exist, the continued development and responsible implementation of AI will shape the 
future of air travel, creating the necessary foundation to achieve decarbonization goals. 

The use of AI accelerates the development of clean aviation fuels, helps reduce the aviation industry's carbon 
footprint, and demonstrates that AI can revolutionize the development of sustainable aviation fuels by making SAF 
more accessible. 

AI can optimize flight routes to reduce fuel consumption and emissions, contributing to a greener future. 
Harnessing AI advances will help further improve energy management practices in airports and aircraft, 
aligning the industry with global sustainable development goals. 
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By harnessing the power of artificial intelligence, the aviation industry is discovering new ways to 
improve efficiency, safety, and sustainability. With artificial intelligence, operational efficiency and 
environmental responsibility will be seamlessly integrated. 

Success requires the coordinated efforts of the entire industry (airlines, airports, air navigation service 
providers, manufacturers) and significant government support. Member States of international and European 
civil aviation organizations should continue to develop national legislation to reduce CO₂ emissions in civil 
aviation. Airspace modernization or the use of more economical aircraft reduce carbon emissions, contribute 
to the achievement of the desired Net Zero goal of international civil aviation. Technological progress, 
infrastructure development and operational improvements, collaboration between governments and industry 
stakeholders are critical to creating the necessary framework to achieve decarbonisation goals. Civil aviation 
is one of the most important branches of the national economy, its effective functioning is a necessary condition 
for stabilization, development of international activity, meeting the needs of the population in air transportation, 
ensuring the protection of the national interests of states, in particular, Ukraine, with the aim of creating a 
better aviation space for future generations, reducing the global impact on the climate, as well as to achieve 
zero net carbon emissions by 2050. 
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