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The path to sustainable aviation

Commentary
INTRODUCTION

As global awareness of climate change intensifies, industries across the world
are being called upon to reduce their carbon footprints. The aerospace sector,
with its reliance on fossil fuels for air travel, has long been a significant
contributor to global greenhouse gas emissions. Aviation accounts for nearly
3-4% of global carbon dioxide (CO2) emissions and as air traffic continues to
grow, the sector’s environmental impact is expected to rise unless significant
steps are taken to transition toward more sustainable practices. This article
explores the strategies, challenges and potential solutions for reducing
carbon emissions in the aerospace industry.

DESCRIPTION

The environmental impact of aviation

The environmental footprint of aviation is considerable, with commercial
aviation producing approximately 900 million metric tons of CO2 annually. Jet
fuel, primarily derived from petroleum, is the primary energy source for
aircraft, and its combustion releases CO2 and other greenhouse gases into
the atmosphere. While air travel only accounts for a small fraction of total
global emissions, it is one of the fastest-growing sources. According to the
International Air Transport Association (IATA), the number of air passengers is
projected to double by 2050, increasing the demand for aviation and
consequently, the emissions associated with air travel. Without intervention,
the environmental impact of aviation will continue to rise, undermining global
efforts to combat climate change.

The aviation industry faces a critical challenge in balancing its growth with the urgent need to reduce its carbon emissions.
Sustainable aviation is achievable, but it requires the adoption of a combination of technological, operational and regulatory
solutions. Key strategies include improving fuel efficiency, developing alternative fuels, adopting electric and hybrid
propulsion technologies, and enhancing air traffic management systems.

Improving fuel efficiency: One of the most immediate ways to reduce aviation’s carbon footprint is to improve the fuel
efficiency of aircraft. Over the past few decades, manufacturers have made significant strides in designing more efficient
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airplanes. Modern airliners, such as the Boeing 787 Dreamliner and the Airbus A350, are lighter, more aerodynamically
efficient and equipped with more fuel-efficient engines compared to older models. These innovations have led to substantial
reductions in fuel consumption and emissions per passenger-kilometer.

Furthermore, airlines are investing in operational measures that improve fuel efficiency. Practices such as optimal flight
routing, reducing aircraft weight, and minimizing unnecessary idling during ground operations can help airlines reduce fuel
consumption. For example, airlines are increasingly adopting continuous descent operations, which reduce fuel burn and
emissions during landing.

Alternative fuels: Sustainable Aviation Fuel (SAF): While improving fuel efficiency is important, a longer-term solution lies in
the development and widespread adoption of Sustainable Aviation Fuels (SAF). SAF is produced from renewable sources
such as biomass, waste oils and algae. Unlike conventional jet fuel, SAF has the potential to reduce the carbon emissions of
aircraft by up to 80% over its lifecycle.

To address these challenges, governments and industry stakeholders must work together to support the development of
SAF. Policy measures such as subsidies, tax incentives and government-backed research into SAF production technologies
could help reduce costs and increase supply. Furthermore, SAF production needs to be scaled up to meet the demands of
the aviation sector, which would require substantial investments in infrastructure and technology.

Electric and hybrid propulsion systems: Electric and hybrid-electric propulsion technologies hold significant promise for
reducing emissions in aviation. While fully electric aircraft are still in the early stages of development, several companies are
working to design electric airplanes capable of short regional flights. These aircraft would be powered by batteries or hybrid
systems, which combine electric motors with conventional jet engines to reduce fuel consumption and emissions during
takeoff and flight.

Air traffic management and operations: Another key strategy for reducing aviation emissions is improving Air Traffic
Management (ATM) and operational efficiency. A significant portion of aviation's emissions comes from inefficient flight
paths, delays and congestion at airports. By optimizing flight routes and improving coordination between airlines and air
traffic controllers, airlines can reduce fuel burn and emissions.

CONCLUSION

Advanced technologies such as satellite-based navigation systems, which allow for more precise and flexible flight routing,
can help reduce fuel consumption. Similarly, collaborative decision-making tools that allow airlines to communicate more
effectively with air traffic controllers can reduce delays and improve airport efficiency. For instance, airport congestion
management systems that streamline takeoff and landing sequences could reduce the amount of time aircraft spend idling
on the tarmac.
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