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Airline Patent Analysis

The airline industry often faces criticism for its
perceived stagnation when it comes to
innovation. Critics (including ourselves) argue
that despite the advancements in technology
and the changing consumer landscape, the
sector appears to be stuck in a time warp.

But is this accusation grounded in truth or
merely a misconception?

Our comprehensive patent analysis seeks to
shed light on this contentious debate.

While patents may be seen merely as legal
documents, they are, in reality, a treasure trove
of insight, revealing the strategic innovation
efforts of the industry at large.

They act as a roadmap of innovation, indicating
where an industry is heading in terms of
technology and development.
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By studying these patents, we can uncover the
truth about the state of innovation in the airline
industry.

Are airlines truly lagging, or are they silently
pushing the boundaries of air travel?

Our study marks the first public patent analysis
of this magnitude within the airline industry.

By exploring the number, focus, and origin of
patents, we aim to reveal whether the industry is
indeed innovating more or less than before, who
the leading innovators are, and where their areas
of focus lie.

To fully appreciate the insights this analysis
provides, it's necessary to first understand the
potency of patents as proxies for innovation.



The Power of Patents:
Proxies for Industry

Innovation

Patents have long’been considered a key
barometer for gauging industry innovation—a
sentiment bécked by a multitude of high-impact
scientific/studies, see here, here, or here.

These legal instruments endow the rights holder,
typically a company, with an exclusive privilege
to use, sell, or manufacture the protected
technology for a specified duration, usually 20
years.

A closer look at the pharmaceutical sector can
help elucidate the significance of patents. Here,
companies frequently invest billions of dollars to
bring a new drug to market. The patent system,
in turn, incentivizes these enormous initial
expenditures by offering protection against
potential imitators who might reproduce the
product once it hits the market, thus avoiding
the heavy upfront costs.

Consequently, patents occupy a pivotal role in
the business ecosystem, fostering innovation by
rewarding innovators and safeguarding their
inventions. This principle applies as much to the
pharmaceutical industry as it does to any other
sector like the airline sector, even if airlines
themselves aren't typically involved in the
manufacturing of hardware products like aircraft.

Therefore, the patent landscape within any
industry serves as a robust measure of its
dynamism.

A continuous flow of new patented technologies
—whether replacing obsolete ones with
disruptive new ideas or offering incremental
improvements—indicates the industry's
innovation potential and provides glimpses into
its future trajectory.


https://www.jstor.org/stable/2631551
https://www.tandfonline.com/doi/abs/10.1080/10438599100000001
https://www.sciencedirect.com/science/article/abs/pii/S0167268107000145

Setting the Stage:
Scope and Limitations
of Our Patent Analysis

Before diving into the actual insights derived
from our patent analysis, it's important to briefly
outline our methodology for the sake of research
courtesy and clarity. We examined the patent
portfolios of the top 50 airlines worldwide by
revenue, provided they had filed at least one
patent based on the earliest priority date within
the last 20 years.

We focused our lens on the core operations of
these airlines. To maintain a level playing field,
we excluded all Maintenance, Repair, and
Overhaul (MRQ) subsidiaries of airlines, such as
Lufthansa Technik. This approach allowed us to
compare apples to apples, as not all airlines
operate MRO businesses.

While our patent analysis offers a broad and in-
depth view of innovation in the airline industry, it
does come with a few caveats.

=| Data for 2022 and 2023 should be
interpreted with caution. The reason for this
is that patents are typically published 18
months after submission to one of the patent
offices. As a result, our analysis does not fully
reflect the most recent innovation dynamics
within the past two years.

=| It's essential to note that the volume of
patent filings in the airline industry tends to
be lower compared to closely related
industries, like the broader transportation
sector. This discrepancy is due to the fact
that the airline industry, much like service-
oriented businesses, such as law firms, is
primarily non-hardware-centric.
Consequently, the industry inherently gives
rise to fewer patentable inventions.

With these considerations in mind, the following
findings and observations provide illuminating
insights into the innovation landscape of the
airline industry, the leading innovators, and the
focus of their efforts.

Let’s start with a high-level overview of patent
trends, before delving into some of the most
interesting observations.



1. A Declining Trend In
Airline Patent Filings

The patent filing trends in the airline industry
over the last two decades reveal some unsettling
insights. The below chart paints a vivid picture of
the landscape and allows us to delineate three
distinct phases over the past twenty years:

=| The Steady State (2000-2012): A consistent
flow of patent filings, averaging 19.5 per
year.

=| The Sudden Peak (2013): A significant
increase in patent filings, driven primarily by
American Airlines' exponential ramp-up in
innovation efforts during that year, marked a
distinctive peak in patent activity.
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=| The Slowdown (2016-present): A troubling
phase marked by a persistent decline in
patent filings, falling significantly below the
previous average.

The slowdown, in particular, raises concern,
indicating a potential deceleration in innovation.
In 2021, the patent filings of the world's top 50
airlines by revenue dropped dramatically to a
mere two. This declining innovation trend aligns
with the shrinking number of new airline
startups, a topic we dissected in a previous
analysis.

Patent activity in the airline industry
has fallen to an all-time low
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https://tnmt.com/the-decline-of-new-airline-foundings/
https://tnmt.com/the-decline-of-new-airline-foundings/

Firstly,

the decreasing emphasis on innovation within
airlines could be a consequence of industry
consolidation. The reduced number of
competitors lessened the need for airlines to
innovate and file patents.

Secondly,

the constant financial pressure due to the low-
profit-margin nature of the airline business and
the subsequent high costs and uncertain ROl of
patentable inventions have resulted in less
spending on such innovations. The recent
economic fallout due to the COVID-19
pandemic, where many airlines had to slash their
innovation budgets to stay afloat, might have
compounded this effect.

Thirdly,

outsourcing of innovation to suppliers and
partners has become more prevalent in recent
years. It's not uncommon for airlines to
increasingly rely on aircraft manufacturers and
suppliers (e.g. seat manufacturers), as well as
FinTech firms, in the case of booking features for
payment administration, to take over the R&D
burden, rather than nurturing in-house
developments.

Lastly,

other forms of innovation and strategic
considerations may offer a higher return on
investment for airlines than long-term innovation
bets via patents. These can include brand and
reputation enhancement through the use of
other forms of IP (such as trademarks), as well as
non-patentable business model innovation (like
adopting a pure low-cost or leisure model).

As we delve further into the analysis, it's crucial
to remember these wider contextual factors that
might influence the number of patents filed by
airlines.


https://sifted.eu/articles/covid-innovation-budgets
https://sifted.eu/articles/covid-innovation-budgets

2. Some Expected and
Some Surprising Patent
Frontrunners

Having laid out a broader view of the airline an impressive 250 patents since 2000. This

industry's patent activity, we now shift our focus  sizable lead over United Airlines, with its 77

to the specific players making waves within this patents, indicates that American Airlines is

sector. perhaps investing more heavily in R&D to
generate valuable innovations than most other

Our analysis reveals that American Airlines tops airlines in the world.

the list of the most active patent filers, boasting

TNNMT

U.S.-based airlines clearly dominate
patent activity with AA in the lead

Leading airlines by total patent count since 2000
U.S.-based airlines All other airlines

American Airlines 250
United Airlines 77
British Airways/IAG 50
Delta Airlines 46
Singapore Airlines 32
Alaska Airlines 30
Air New Zealand 25
Southwest Airlines 23

Lufthansa 16

Korean Airlines 12



Firstly,

the leading patent filers are geographically
diverse, with representatives from North
America, Europe, and Asia. However, U.S.-based
airlines, with five entries in the top ten, dominate
this list, suggesting a strong focus on innovation
within this region.

It should be noted that this could also be a
reflection of a more litigious U.S. environment
(see selected examples here) and a greater
propensity for innovation due to the country's
economic might and potential for high
compensatory damage payments in patent
infringement cases. For instance, in 2021, Delta
AirLines was hit with a $1 billion USD lawsuit for
alleged intellectual property theft from a former
employee.

Secondly,

some global heavyweights, such as Korean
Airlines and our parent company, Lufthansa
Group, are found at the lower end of the top ten
list.

This indicates that these airlines put less
emphasis on proprietary technology for
competitive advantages or that their innovation
strategies do not necessarily result in patent
filings.

Finally,

the presence of smaller airlines like Southwest
Airlines and Air New Zealand among the top ten
patent filers is intriguing. It suggests that an
airline's size and financial resources don't
necessarily equate to its innovative capacity. For
instance, Southwest, a low-cost carrier, primarily
files patents related to increasing operational
efficiency, while Air New Zealand focuses on
enhancing the passenger experience within the
cabin, particularly with innovative seating
designs.


https://www.kslaw.com/news-and-insights/patent-litigation-matters-for-aviation-clients
https://www.greyb.com/blog/largest-patent-infringement-awards/
https://www.greyb.com/blog/largest-patent-infringement-awards/
https://www.law.com/dailybusinessreview/2021/07/14/delta-airlines-hit-with-1-billion-lawsuit-morgan-morgan-piloting-intellectual-property-claims/?slreturn=20230701074023

Airline Patent Analysis

Air New Zealand exemplifies this innovation
strategy beautifully, turning patented ideas into
marketable products.

= Its Economy Skycouch™, a transformable
three-seat configuration for enhanced
comfort, has already been implemented and
sold to customers.

= The newly launched Skynest™, a six-pod
sleep zone featuring full-size pillows, sheets,
and blankets, as well as reading lights and
ventilation outlets, is another example of its
innovative prowess.

By securing patents for these unique products in
key markets like the U.S., Canada, China,
Australia, Japan, and the EU, Air New Zealand

has effectively differentiated itself from its
competitors, creating a unique selling
proposition for passengers on its long-haul
flights.

This focus on seat innovation, typically the
domain of suppliers, is particularly noteworthy.
By cutting out the supplier (like Diehl Aviation,
B/E Aerospace or Recaro), Air New Zealand has
ensured that no other airline can offer these
products, thus maintaining its exclusivity and
enhancing its competitive edge.

In the fiercely competitive airline industry, these
examples serve to underscore the power of
patents in driving and safeguarding innovation.

Air New Zealand turns patented
ideas into marketable products

Details of Air New Zealand’s Skynest™ patent

ticket

Source: Lufthansa Innovation Hub Analysis, TNMT.com, Lens.org

5 Six sleep pods in a bunk bed
configuration

B between economy and the premium
economy class, cutting out nine
regular economy seats

= Offered on certain long-haul routes,
incl. the 17-hour direct between NYC
and Auckland

B Passengers can pre-book for 250 to
400 USD for a four-hour block, in
addition to the regular cost of their


https://www.airnewzealand.com/economy-skycouch
https://www.airnewzealand.co.nz/press-release-2023-air-nz-announces-more-about-its-worlds-first-bunkbeds

3. American and United
Airlines Are Setting
Industry Standards

In the next part of our study, we dive even
deeper into the patent portfolios of the airline
industry.

Specifically, we look at which airlines have
patents that have been cited most often by
other companies. This analysis can provide
insights into the quality and relevance of a
patent, since high citation rates often imply
incremental innovation and follow-up work by
the citing companies in similar technological
areas. What we discovered was intriguing.

The significance of the patent portfolios held by
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American Airlines and United Airlines cannot be
overstated. As we previously observed, these
two airlines are not only the most active patent
filers (see previous section), but their portfolios
also have the highest relevance and quality in the
industry, as indicated by the sheer volume of
citations their patents have garnered.

Over half of all forward citations across airline
patents are linked to patents held by these two
airlines, an undeniable demonstration of their
technological leadership. Their patents are
frequently cited by other firms, highlighting their
innovation's foundational role within the industry.

Patents by American and United are
the most technologically relevant

Share of received patent citations from other firms

100%

32%

22%

46%

All Airlines

American Airlines

United Airlines

All Others
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Consider, for instance, American Airlines' patent
titled "Airline Flight Reservation System
Simulator for Optimizing Revenues." This
patent, which is a tool that allows airlines to
predict the effect of changes in flight schedules
on their revenues, has been cited by Google,
IBM, Concur Technologies, Sabre, and Priceline.
The patent's broad application and implications
are clear—it can be used to optimize fare pricing,
assess the impact of external factors, and even
enhance ancillary revenue. This underscores how
influential and potentially beneficial American
Airlines' innovations can be not only for airlines
but also for other online booking platforms.

Likewise, United Airlines' patent for "Automated
Check-In for Reserved Service" has been cited
by tech giants such as Snap and Foursquare.
This technology, which improves customer
service by automating the check-in process, also
offers a wealth of potential benefits for social
media platforms, such as improved customer
experiences, personalized services and
upgrades, and enhanced tracking and marketing
opportunities.

TNNMT

It's not difficult to see why it has been noted by
other companies in and outside of the airline
industry.

These patents and their citations underline the
pivotal role that American Airlines and United
Airlines play in defining the industry's
technological frontiers. Their patents are not
mere theoretical constructs; they are practical,
influential innovations that other companies are
building upon. In turn, these patents can
potentially translate into substantial economic
value if said firms enter into licensing
agreements or if the two airlines initiate patent
litigation procedures against patent infringers.

But the significance extends beyond monetary
value. The fact that so many patents are cited by
others, including by many well-known tech
players, indicates that these two airlines are
ideally positioned for potential collaborations.
This has become particularly relevant in recent
years as the airline industry has become
increasingly tech-focused.

atents by AA and United are
relevant beyond the aviation sector

List of the top ten forward citing companies by airline portfolio

Tech companies B Travel companies

American Airlines

United Airlines

No of No of
Rank Company Patents Rank Company Patents
01 IBoeing 66 o1 IAmerican Express 73
02 | IBM 88 02 IlntellectuaIVentures 24
03 | Microsoft 28 03 | IBM 11
04 IAmadeus 20 04 IBoeing kil
05  General Electric 16 05 | SAP 7
06  Honeywell 11 06 | Waymo 6
07  Google 9 07 | Google 4
08 « Hewlett-Packard 7 08 | Microsoft 4
09 | SAP 6 09 IAmerican Airlines 4
10 IDeIta Airlines 6 10  Apple 3
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As a result, this dominance also highlights a
potential vulnerability for other airlines. If a
considerable part of the industry’s innovation is
driven by just two companies, it could create
dependencies, as other airlines might need to
license technologies from these industry leaders
or circumvent the protected innovations,
potentially at high costs. Even if a company
doesn't hold any patents, it doesn't mean they
are safe from litigation. In fact, they become
more vulnerable and dependent upon others.
This is the situation Delta Airlines currently
faces, with a lawsuit amounting to $1 billion
USD for alleged patent infringement.

But instead of just viewing these patent leaders
as threats, other airlines can learn from the
patents filed by American and United Airlines.
Studying these patents can provide inspiration
for their own R&D efforts, help them identify
new avenues for innovation, and allow them to
create more robust defensive patent portfolios.

In other words, these patents are not just walls;
they can also be bridges, providing valuable
insights and lessons for the rest of the industry.


https://www.law.com/dailybusinessreview/2021/07/14/delta-airlines-hit-with-1-billion-lawsuit-morgan-morgan-piloting-intellectual-property-claims/
https://www.law.com/dailybusinessreview/2021/07/14/delta-airlines-hit-with-1-billion-lawsuit-morgan-morgan-piloting-intellectual-property-claims/
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4. Airlines Are Focusing
on the Wrong Traveler

Pain Points

Building on the third insight, another critical
lesson for the airline industry is to not only keep
a close watch on patent leaders, but also
understand the areas in which these patents are
focused. This provides a fascinating view into
where airlines perceive the most significant
opportunities for innovation, and potentially,
whether these focus areas align with travelers'

TNNMT

pain points and expectations for a better travel
experience.

Upon analyzing all airline patents filed since
2000 and clustering them by technology area, it
becomes apparent that seat design is the
primary focus.

The focus of airline innovation lies
primarily on aircraft seats

Share of airline patents by technology area

Booking & Ticketing, 29%

Revenue
Managment, 7%

Seat Design, 57%






https://www.oag.com/blog/airline-revenue-management-impact-technologies
https://www.oag.com/blog/airline-revenue-management-impact-technologies
https://tnmt.com/the-biggest-pain-points-in-air-travel/









https://www.aerotelegraph.com/das-bietet-lufthansa-kuenftig-in-ihren-langstreckenfliegern-kabine-allegris
https://www.futuretravelexperience.com/2021/05/airfi-and-transferz-partner-to-offer-transfer-booking-service-while-inflight/
https://www.futuretravelexperience.com/2021/05/airfi-and-transferz-partner-to-offer-transfer-booking-service-while-inflight/






https://tnmt.com/

