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Foreword

Substantial amounts of information contained within this document originate
from before the coronavirus crisis

Information and figures, data and forecasts included in this document originate from before the coronavirus-re-
lated crisis. It is much too early to understand the full impact of the coronavirus-related crisis on short and mid-
term traffic. However, it is clear that this crisis calls for even more action from the European Union institutions on
green innovation and in support of the aviation sector’s transformation than there has been to date.

e The need and challenge of tackling climate change is an unrelenting priority.

e Connectivity and mobility are essential to humanity. While we believe the long-term need for connectivity
and mobility will remain strong, and demand for aviation will recover, the short- to medium-term will be
significantly impacted.

e The capability of the sector to self-finance is rapidly eroding due to the severity of the economic and finan-
cial emergency that is propelling the aviation and aeronautics industries into an unprecedented crisis.

e For Europe to maintain a leading role in aviation its industry needs a level playing field. On the worldwide
stage other economic powers such as the US and China are heavily supporting their sectors with R&l. The
US has recently announced a significant stimulus package for the aeronautics industry going well beyond
previous levels of R&l support and tax breaks. China’s capacity to invest is comparable. There is a significant
risk of losing jobs, intellectual property and activity if Europe does not invest proportionately and protect
its sovereign capability.

e Forthe EU political agenda, the success of the Green Deal in aviation depends on the European aeronaut-

ics industry’s ability to keep its rank on the worldwide stage through its capacity to export its aircraft and
European technologies.

Making smart use of the recovery programmes being prepared in terms of accelerating the technology tran-
sition to a new, sustainable aviation system with green aircraft, engines and systems can position the Euro-
pean aviation and aeronautics sectors to take a commanding leadership role in a globally strategic value chain,
ensure critical capabilities and set new global standards in sustainability.
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1.1. The global context

The Intergovernmental Panel on Climate Change (IPCC) issued a Special Report' in October 2018 on the impacts
of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways.
In response, the European Commission issued the report: A Clean Planet for All°. This report highlights the
pressing need for deep decarbonisation. It shows the scale of the contributions from various sectors, including
transport, towards the required level of decarbonisation in the EU by 2050 (Figure 1-1). Poignantly, the report
singles out the severity of the challenge for aviation, and the need to tackle emissions using advanced technol-
ogies and fuels.
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Figure 1-1: Europe’s GHG emissions trajectory in a 1.5°C scenario.

The aviation industry’s contribution to economic growth, societal development and cohesion is well recog-
nised. While already subject to intense and increasing global competition, there is now an urgent need to
address the developing climate emergency?. To avoid jeopardising its role and foregoing the benefits to citi-
zens, the aviation sector has a duty to act. With the European Union’s support, European aviation has the power
to lead the way toward a climate-neutral system and set new global standards* in aviation.

The European Green Deal® will include the first European Climate law to enshrine the 2050 climate neutrality
objective in legislation. It aims to ‘transform the EU into a fair and prosperous society, with a modern, resource-effi-
cient and competitive economy where there are no net emissions of greenhouse gases in 2050 and where economic
growth is decoupled from resource use. At the same time, the newly launched Industrial Strategy for Europe®
lays out the importance of industrial leadership in making the transformation to a green and digital Europe fit
for the future. It states inter alia that 'there should be a special focus on sustainable and smart mobility industries.
These have both the responsibility and the potential to drive the twin transitions towards climate neutrality and digital
leadership, to support Europe’s industrial competitiveness and improve connectivity. This is notably the case for the
automotive, aerospace, rail and ship building industries, as well as for alternative fuels and smart and connected
mobility!

Air traffic growth has proven to be remarkably resilient” and has rebounded in several earlier cases after eco-
nomic and political shocks (Figure 1-2). Global aviation demand is expected to quadruple between 2020 and
2050. This constitutes a promising outlook for the aviation sector and its users, and for new aircraft production.
At the same time, it presents an increased challenge related to airport and airspace capacity, and strongly ampli-
fies the issue of aviation's emissions and its impact on the environment and climate.

Intergovernmental Panel on Climate Change (IPCC) Special Report Summary for Policymakers (SPM) ISBN 978-92-9169-151-7

A Clean Planet for All COM (2018) 773.

European Parliament Declaration 25 November 2019

The Brussels Effect: How the European Union Rules the World, Prof Anu Bradford, Columbia Law School ISBN 978-01-9008-838-3
The European Green Deal, COM(2019) 640

A New Industrial Strategy for Europe COM(2020) 102 final

Airbus Global Market Forecast [GMF] 2019 — 2038
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Figure 1-2: World Annual Traffic Forecast 2019 — 2038. (Source: Airbus)

The energy efficiency of aircraft has improved in leaps and bounds in the past decades: today’s aircraft are 75%
more fuel (and CO,) efficient than aircraft from the early jet age. However, the growth of air transport has con-
sistently outstripped these improvements. EU aviation CO, emissions increased from 88 to 171 million tonnes
(+95%) between 1990 and 2016°. Worldwide, aviation CO, emissions more than doubled in this period. The
growth rates currently forecast and the historical rate of technological improvements would lead to aviation's
global CO, emissions tripling by 2050. If all other sectors achieve the emission reduction targets envisaged, avi-
ation would constitute the overriding majority of humankind's carbon budget by mid-century.

Research indicates that of aviation's emissions, CO, and NO form the sector’s main contributors to global warm-
ing, even if other emissions species contribute as well. Due to the extremely long latency of CO, emitted at
common flight levels, addressing CO, emissions as the primary driver of global warming impact and steering
policies and measures based on CO_-equivalent emissions is justified, as this can ensure other emissions are
appropriately factored in. As such, the primary challenge facing the aviation and aeronautics sectors in the
coming decades is achieving net zero emissions. Alongside CO, reductions, reducing non-CO, emissions will
require additional and different technical and/or operational solutions. Likewise, the overall life cycle impact of
aircraft, their engines and systems from design, manufacturing, operations and disposal perspectives will need
continued focus; in particular when implementing new technologies and materials and energy carriers.

Developing and maturing game-changing technologies and ensuring their rapid implementation in successful
products is the only way to achieve the required impact in terms of a climate-neutral, economically prosperous
Europe and a sustainable European aviation industry.

1.2. The challenge of transforming aviation

The key challenge facing the aviation sector in this and the next decades is to develop and introduce
safe, reliable, and affordable low- to zero-emission air transport for citizens and to concurrently ensure
Europe’s industrial leadership is maintained and strengthened throughout the transition to a climate-neu-
tral Europe.

Transforming aviation towards climate neutrality will require an integrated approach spanning technology
providers and innovators, manufacturers and operators, public sector authorities and travellers. It will involve

8 European Aviation Environmental Report 2019
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re-inventing the innovation, product development and fleet replacement cycles needed to introduce a new
breed of aircraft with decisive gains in performance and efficiency much more swiftly than ‘business as usual’
It will also require significant investment in new infrastructure to make new fuels and energy sources availa-
ble. Innovative public policies and regulations will need to encourage and enforce renovation in operating
networks and operations. Transforming from the current, entirely fossil-based kerosene fuel-powered system
to such a future aviation system with multiple energy carriers and architectures constitutes a massive and
systemic challenge.

Aircraft are highly complex and safety critical capital equipment. Introducing new technologies requires disci-
plined systems integration, so that the improvement of one system does not adversely affect the performance
of other systems or of the aircraft as a whole. As such, the overall research and innovation (R&I) agenda must be
organised in a manner that addresses the complexities, risks and vigour of an aircraft development programme.
European aviation R&l therefore needs an integrative approach that enables stable and long-term collaboration
across the full innovation chain. The strong interdependencies between technologies, the integration chal-
lenges at an overall aircraft design level, and the timescales and risks involved call for a coordinated program-
matic approach.

The European aeronautics community is convinced the trajectory towards climate-neutral aviation is achieva-
ble despite the level of complexity and interdependency. However, this will be contingent on:

e an exceptional research and technology effort to reduce energy needs and fuel consumption, while
ensuring safety and competitiveness in the spirit of a public private partnership and with shared invest-
ments and commitments;

e fast-tracked research, development and deployment of sustainable aviation fuels by the relevant actors
and proactive policies for wide-scale and economically viable use within the next decade;

e optimised green air operations and networks to fully exploit new aircraft and systems capability;
e asuitable global aviation regulatory framework creating the conditions for a transition.

EU institutions’ and European Member States’ involvement and support in implementing this will
be essential in creating the conditions for ensuring this trajectory is successful.

1.3. The necessity for a European Partnership for Clean Aviation

The journey to a climate-neutral aviation system is well beyond the private sector’s capability and capacity to
invest alone. Equally, no single country in Europe has the financial, technological and industrial capability to
affect the transformation, nor the capability to promote and support the required changes to global rules and
operative frameworks necessary to implement those solutions. The European additionality is evident. A new,
institutionalised European Partnership for Clean Aviation focusing on the most impactful solutions constitutes
the most effective approach that can adequately reduce the industrial risk for transformative research and inno-
vation (R&l). This approach will secure the long-term industrial commitments needed for long innovation cycles.
It is the best assurance for keeping an effective and vibrant, competitive ecosystem across academia, research
organisations, SMEs and industry closely collaborating to achieve the common objectives in line with the soci-
etal challenge.

An institutionalised partnership with the public interest as represented by the Commission aligning R&l efforts
together with the sector is a powerful platform for integrating elements from other EU level R&I, Member States’
national research programmes and regional specialisation strategies. It can ensure close alignment with the
Commission’s policy leadership. This will be instrumental in creating the regulatory/legislative and economic
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conditions for a successful deployment of globally competitive new aircraft with disruptive performance gains
into the aviation system, in time for the necessary impact by 2050.

Achieving an early and meaningful impact is critical in light of the ‘climate emergency’as seen by Europe’s citi-
zens, recognised by the European Parliament and highlighted in the Commission’s agenda for the Green Deal.
Developing new processes and technologies to accelerate product introductions and in parallel provide the
potential to upgrade existing aircraft will be key. Accelerating this requires the development of relevant regu-
lations and infrastructures that can ensure new vehicles are safe, operable and affordable. This will entail close
harmonisation with future safety standards and certification requirements, thus involving the European Union
Aviation Safety Agency (EASA) early in the research phase. This can help in significantly reducing development
time and cost, and ensuring that disruptive new technologies meet the highest levels of safety and reliability.

An inclusive, ambitious and institutionalised (Art. 187) European Partnership for Clean Aviation
under Horizon Europe is the most effective and impactful means through which the aeronautics and air
transport sectors can bring a decisive contribution towards a climate-neutral Europe. Only such a partner-
ship can pull together the resources, develop, and enable the introduction of safe, reliable, efficient and
affordable climate-neutral air transport. It will build Europe’s leadership in innovation and technology,
and deliver jobs and economic growth throughout the transition to a climate-neutral Europe by 2050. It
can offer future generations the promise of continued, affordable and equal access to air travel and its
social and economic benefits, and contribute to the UN’s Sustainable Development Goals. The European
aeronautics community is ready and committed to act now.

© Courtesy of DLR
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