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The current network strategies are mainly based on a
capacity and growth perspective and will need to shift
towards a more sustainable intermodal transport
strategy, positively affecting fuel usage, fleet efficiency
and collaboration in networks. The upscaling of SAF
plays a key opportunity to accelerate decarbonization.
The main focus should be on synthetical aviation fuel
with all the upcoming circular initiatives. Furthermore, it
is essential to create operational transparency for
electric and hydrogen-powered aircraft, while
experimenting and developing towards a regional
electric network. 

The aviation industry is currently facing tremendous challenges due to the need for
humanity to achieve global emission goals. The objective of this research is to indicate how
the traditional and innovative technologies, processes, parties and companies should work
together in a unified hybrid aviation to get a clear shot in 2035 for the emissions goals in
2050. This report delivers a pioneer study about the range of possible market and network
development perspectives in relation to their technology potentials up to 2035. 

The following factors play a significant role in the aviation transition approach:

There will be a lot of possible market developments in
the upcoming years. Digital transformation is a key
enabler for the future of aviation, its sustainability and
better collaboration between stakeholders, whereby a
transparent and safe data chain could bring a lot of
benefits. An intelligent industry with AI-based tools,
autonomous operations, blockchain, and other
technologies will enable better performance and
hopefully enlighten the shift from a physical to a digital
world. This shift requires a proper re-scaling approach
to safeguard a smooth transition in the operations.

Innovative industry arising in
the upcoming 10 to 15 years

Shift towards a Sustainable Intermodal
Air Transport System

By working together and embracing new technologies and approaches, stakeholders in the
industry can help to build a brighter future for air travel. The roadmap below will show you
the joint and collaborative transition actions for 2035, so the aviation industry still has a
clear shot to reach the sustainability goals of 2050.

For the traditional industry to shift towards
an innovative industry, it requires
transition innovation cycles constantly
experimenting, implementing and
improving innovations. A collaboration
mindset stimulates operational excellence
by looking for the common benefit for all
stakeholders. The main difficulties lies in
finding the right balance between
collaboration and not affecting the
uniqueness of businesses. A mindset
change should make actors, society, and
policymakers more aware of sustainability.
This change includes stimulating steady
growth and effective sustainable
innovations instead of constantly seeking
to create only economic value. Smart
economic measures could stimulate the
transition towards an intelligent,
sustainable and attractive industry. 

Transition Drivers for an unified
hybrid aviation sector

Executive
Summary



Where we are

TODAY
The aviation industry has vastly been known
through its innovative history. Unfortunately, due
to its nature of polluting the earth, problems have
arisen which will need to be dealt with. The
aviation industry will face different problems due
to the need for humanity to achieve global
emission goals in 2050, as seen in the Paris
Agreement and the European Green Deal. The
lack of studies about the impact and stimulators
of a transition phase towards 2035 empowers
uncertainty for the industry. While there is
consensus that those trends will shape the future
a system-oriented coherent analysis of the impact
of those trends is missing.  There is a lack of
concrete transition steps indicating how we will
tackle the challenges when transforming towards
an intelligent, sustainable and attractive aviation
industry. Towards 2035, the problems within the
industry dealt with within this paper are:

This advisory report contains a range of possible market and air transport developments in
relation to their technology potentials up to 2035. The objective is to indicate how traditional
and innovative technologies, processes, parties and companies should work together in a
unified hybrid aviation sector.  

The aviation industry faces a lot of innovations,
where the impact and outcomes are uncertain on
how those traditional and future technologies will
turn out in the transition phase. This requires a
clear and structured roadmap to accelerate as
soon as possible towards the ambitious targets

The current business models are designed to
stimulate growth, this aggravates the major
challenge of the aviation sector with a lower
emission reduction pace and a lack of effective
sustainable innovations.

Introduction
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Aviation Transition
Approach
The aviation sector needs to accelerate as soon as
possible towards an intelligent, sustainable and
attractive industry. It requires a balance between
the digitalisation, environmental, social and
economic impact, which needs an integrated
reliable collaborative decision-making and
innovative approach that is supported by policy
makers and regulators. The digital transformation
needs to accelerate with a strong cooperation
between all actors envisaging a valuable aviation
chain. The sector found itself confronted with
urgent sustainable problems, therefore, airline
networks must be optimized in order to reduce
emissions. The transition drivers gives key changes
as preparation for future opportunities and
challenges.  The following chapter will highlight
three important aspects relating the transition of
the aviation industry until 2035.

"It doesn't matter who
we are, what matters is
our plan."

Transition drivers

Digitalisation 
Transformation

Sustainable 
Networks
Transformation
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The aviation sector is looking for ways to improve operational excellence and passenger experience
through the use of digital innovations and automation. In the upcoming years, digital transformation will
assist in better collaboration between stakeholders resulting in more efficient and sustainable operations.
This new era of transformation is called the “Intelligent Industry” in which technologies such as AI,
blockchain, cloud and smart contracts are key catalysts of this journey. The following developments will
ensure a smooth transition from a traditional to a digital industry: 

Collaborative Decision Making (CDM) aims to
improve the efficiency and resilience of
operations by optimising the use of resources
and improving predictability. In order to maximize
the mutual benefit of collaboration, open access
information and re-scaling the workforce are of
significant importance. As more data is available
and it can be better interpreted, shared,
combined and analyzed. The intelligent industry
can also benefit from the usage of blockchain as
it can come in very useful in sharing this data, as
it is transparent, open to personifications, un-
hackable due to its design nature and very fast in
usage. 

Developments of CDM

Digitalisation
Transformation

At all stages in the supply chain information must
be retrieved to ensure end-to-end processes. In
the aviation sector, resource productivity can be
optimized by using cloud-integrated platforms
helping towards a seamless collaboration, which
supports asset, supply chain and life cycle
management. With this digital continuity, a shift
can be made towards an intelligent industry in
which a more effective and digitally improved
industry works with automated processes and
synergy between stakeholders.

Digital Continuity

When going towards an intelligent and
interconnected system, digital twins will provide
digital and flexible ways of working to mitigate
risks and extend collaborations. It will enable the
development of new and sustainable business
models, with end-to-end mobility and monitor
optimization towards ecosystems.

Digital twins



Automated Guided Vehicles are being deployed
at airports worldwide to handle ground handling
and cargo warehouse movements. The
navigation systems natural and laser are the
most feasible solution in variable aviation
operations. In the upcoming years, the
technology of those navigation systems must be
experimented with, improved, and deployed in
more advanced use cases. The AGVs could
replace transportation equipment in cargo
warehouses, and potentially, service ground
vehicles for the turn-around process at an
airport. Due to the limitation in flexibility and
complexity of implementing the process, it will be
a real challenge to accelerate this process.

Upscalling AGVs

AI refers to the simulation of human intelligence
in machines or computer systems. There are
several types of AI, ranging from basic tasks to
advanced machine learning. In the aviation
industry, AI has several use cases, including
customer service, operational enablers, and
maintenance and logistics. AI tools will result in
more efficient, reliable and cost-efficient
solutions for airports, ATC, ground handlers and
airlines, but it also raises concerns about job
automation and the ethical implications of AI
decision-making.

Impact of Artificial Intellengence (AI)

Blockchain technology creates a decentralized
platform making it a good transparent option,
especially with a closed blockchain in place.
Aviation actors will increase the usage of these
technologies, as we see that they will be
implemented for supply chain, reward programs
with Non-fungible tokens (NFTs), life cycle
management, and as a means of verifying the
identity of individuals in the digital space. The
use of smart contracts and blockchain
technology raises concerns about data security
and the need for regulatory oversight. 

Potential of blockchain technology

The implementation of digital innovations and
automation in the aviation industry has the
potential to improve the passenger experience
and bring efficiency and cost savings. However, it
is important to carefully consider the benefits
and challenges of each innovation and to
address any ethical, security, or regulatory
concerns.

20352025 2030
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The aviation sector faces sustainability challenges that have a negative effects on climate change, quality
of life, environment, and resources. Improvement in network strategies are estimated to be an
opportunity to reduce carbon emissions. This chapter highlights network strategy changes to transform
towards a sustainable inter-model transport system.

Aircraft Developments

Collaborative approach
Ease in travelling, economic drivers, and market
conditions all play a significant role in the drivers
of a certain network or route. Based on the
drivers and forecasting done by the air operators,
a network can be designed. To expand the
existing network of an air operator, parties can
work together and combine their network to
transfer more passengers and make more profit. 

Recent developments show that there is a trend
towards more sustainable and efficient aircraft
based on reports of aircraft manufacturers.
Airbus and Boeing state that the A320neo and
the Boeing 737 Max are becoming more and
more popular. Some airlines have also ordered
or invested in electric aircraft. It essential for the
industry to develop and stimulate revolutionary
aircraft. Electric flight is a revolutionary solution
for regional flights. 

The development of evolutionary aircraft is also
beneficial and important, therefore it must be
stimulated by the industry. With the
developments of evolutionary aircraft, airlines
can order these more efficient aircraft and phase
out the older, less efficient aircraft. This causes a
reduced fleet retirement cycles which result in a
more efficient operation. 

Sustainable Network
Transformation

Sustainable Transport System
The sector found itself confronted with urgent
sustainability problems, and this trend must be
halted by cutting carbon through an emissions
transformation. The current network strategies
are mainly based on a capacity and growth
perspective and will need to shift towards a more
balanced network. This shift is positively affecting
fuel usage, fleet management, collaboration in
networks and contains implementation of an
intermodal network system.  

Finding the right balance is essential for the
industry. It is advised to focus on the following
facets, this shift towards a sustainable
intermodal Air Transport System is realized:



Stimulate a Collaborative Network

By creating a better interweaving alliance network
and a deeper collaboration between airlines this
is realized. This means it is advised to start
changing the current competitive strategy
mindset towards a collaborative strategy mindset.
Also, it is advised to set up a collaboration
network with the upcoming high speed railway to
create more sustainable travel options.  

Support Revolutionary Aircraft

It is advised to realise electric or hydrogen driven
flights contributing to the regional air mobility at
2035. Lots of data and experiences about these
revolutionary aircraft types is gained by testing
and developing this new type of aircraft. By
making this modality option more operational
transparant, it will be an attractive transport
method, especially for business passengers.

Awareness on Efficient Fleet
Management 

By more actively dedication to adjusting the fleet
to flight distances in route network, this will
positively contribute to a shift towards a
sustainable network system. It is calculated and
concluded that it is most sustainable to fly
relatively medium-haul flights with high density
seated aircraft. By adjusting the fleet to the flight
distance more efficiently, this is contributing to a
sustainable network strategy.

Stimulate a Collaborative Network

Next, it is advised to increase the depreciation
costs for airlines fleet. This will support the
acceleration of out-phasing old aircraft types and
significantly contributes to minimizing absolute
emissions and environmental impact. 

Production and uptake of SAF

At last, the industry should invest more in market-
ready zero-emissions technologies related to the
production and uptake of SAF. It is advised to
particularly invest in synthetical aviation fuel
which would require a dedicated policy
framework and investment plan to accelerate
decarbonization.

Balanced Intra-Hub Model

It is also advised to create a future-orientated,
sustainable, and efficient network system. By
extending a range of possible innovative
structure changes, considering efficient fleet
management, intermediate stop, and creating
some environmental performance indicators. The
amount of fuel can be significantly reduced and is
highly dependent on the level of cooperation.
These factors are minimizing absolute emissions
and environmental impact.

20352025 2030
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This chapter explains a holistic advise of the transition approach towards an intelligent, sustainable and
attractive aviation sector. It requires a balance between the digitalization, environmental, social and
economic impact, which needs an integrated reliable collaborative decision-making and innovative
approach that is supported by policy makers and regulators. 

In order to accelerate innovation and enable
support, parties and stakeholders must work
together on different levels, Macro, Meso and
Micro. The parties on all levels can provide
feedback and interventions to make sure the
most optimal solutions are found together. All
stakeholders from different levels must innovate
their operations by using innovation cycle models.
With these innovation cycles, policies must also be
kept in mind to ensure the transition goals of the
organization match those of the government or
policy makers. With these aspects kept in mind a
sustainable business model can be created in
which an organization focuses on people, planet
and profit equally. The first step for creating a
sustainable business model is to get a large
understanding of the business model canvas, in
the second step, this analyzed business model
can be expanded and innovated, lastly, the
business model must continually be improved.  

Innovations for an efficient eco-system Policies Measures
The current air operations have negative effects
on climate, quality of life, environment and other
factors. The growth of the industry outpaces the
sustainability measures, which results in
boundaries from different aspects such as the
boundaries of the earth, regulatory boundaries
and airport boundaries (resulting in congestion).
These factors call for a sustainability transition
that ensure an operation that is better for the
environment. Steps that can be taken towards a
sustainable operation include development of
revolutionary operations, airline network
optimization, and collaboration. Policies that are
designed to focus on innovations and
developments, are also necessary for a
successful implementation of more sustainable
strategies. The governments and policy makers
can decide to implement a network taxation
system that ensures efficient fleet management,
they can also stimulate the usage of
revolutionary aircraft to create a positive
proposition for investors of revolutionary aircraft
manufacturers. Lastly, governments can
implement a social crediting system that can be
based on factors such as carbon footprint.

Transition Drivers



The aviation industry and policy makers must also
create societal awareness for the climate crisis for
the passengers and stakeholders. The airlines for
example, can show the passengers their impact to
the planet by flying. This way, people can make a
more thoughtful decision to fly. This will change
business models of airlines and affects the growth
of the aviation industry.  

The people within the aviation industry, must also
go with the transition as this restores their
confidence and motivation of a more innovative
aviation industry. Some challenges regarding
human capital are the declining working
population which results in loss of employees and
knowledge. With the young professionals joining
the industry, HR must also develop an attractive
environment. Digitalization solutions can partly be
used to solve this.  

Human Capital Transition

Society Awaerness

20352025 20302023
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CONCLUSION
The goal of this paper has been to identify how
the transition of aviation will enrol within the
traditional aviation industry. By looking at the
different upcoming innovations, and the options
in different network strategies and formulating
the aviation transition approach, the following
conclusions and advised key actions towards
2035 have been drawn: 

The rapid development of technologies, including
blockchain, artificial intelligence (AI), Internet of
Things (IoT) and other software systems, will enter
the aviation sector. It must go towards a
collaborative, interconnected and efficient
system, proving real-time data to actors and the
travelling public. The digital transformation will
enable previously unachievable use cases, from
the digitalization of products and processes to
autonomous vehicles, more reliable CDM
platforms, and new service models. The shift from
a physical to a digital world is supported by new
creative approaches, a bottom-up approach,
digital twins and a transparent data and
knowledge chain, while rescaling the workforce
for this new Era. It is important to create a
complete end-to-end transformation by
constantly striving for an intelligent solutions.

The sector found itself confronted with urgent
sustainability problems, and this trend must be
halted by cutting carbon through an emissions
transformation. It is essential to move towards a
sustainable and collaborative intermodal
transport network. 

It is advised to design the network in the most
fuel-efficient way by applying an intermediate
stop and efficient fleet management. Alliances
networks must be interweaved and time and
money should not be the main driver behind the
system. Since there is a lack of market-ready
zero-emissions technologies, the production and
uptake of SAF, particularly synthetical aviation
fuel, would require a dedicated policy framework
and investment plan to accelerate
decarbonization. A boost in operational
transparency for electrical flying should stimulate
a new regional transportation network.

The transition approach needs to be thought out
carefully, this is where transition drivers will
ensure a smooth transition towards an intelligent,
sustainable and attractive industry. Transition
innovation cycles will help the industry
implement, develop and manage upcoming
innovations. In the upcoming years, a new value
system is required to enforce more sustainable
business models. This implies an interest in
common environmental performance indicators
benchmarking sustainability performance.
Decarbonization is highly dependable on the level
of cooperation, and therefore, only a major
mindset change makes it possible to get motion
into the transition. The sector will see changing
societal values and new political priorities
influencing the prosperity towards a more
sustainable transport system. 

These are the key actions to optimally structure
the transition phase of the aviation industry from
now until 2035 to get a clear shot for 2050.




