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CHALLENGES OF GROWTH

The European civil aviation in recent years is experiencing a period of growth that is
making forget the previous years of stagnation or regression of air traffic volumes. 
To better analyze these trends Eurocontrol, the organization whose main purpose is to
develop  and  maintain  an  efficient  air  traffic  control  system at  European  level,  has
recently published a study called 'Challenges of Growth' which aims to provide the best
information for support long-term aviation planning in Europe, adding to past studies.
The topics covered by the above study mainly deal with two questions:
What are the challenges of growth for civil aviation in Europe between now and 2040?
How will climate change affect ATM in 2040?
To answer the first question, four possible scenarios have been defined, each of which
describes a different future:
- Global growth: strong global growth with technology used to mitigate the challenges
of sustainability;
-  Regulation  and  growth  (more  likely):  moderate  regulated  growth  to  reconcile
demand with sustainability issues;
- Fragmentary world: a world of growing tensions and reduced globalization;
-  Happy localism:  as a regulation and growth,  but  with an increasingly fragile  and
happy Europe, oriented towards the inside and nationalism.
The most  likely  scenario,  as  written,  is  regulation  and growth,  which  envisages  an
increase in air traffic of 53% and a total of 16.2 million flights in Europe. This is an
average growth of 1.9% with peaks of just under 3% in the coming years. However,
there are many factors that need to be taken into account and which could lead to
greater  growth,  so the global  growth scenario  is  not  to  be underestimated,  with  an
increase of up to 84% of traffic with a total of 19.5 million flights by 2040.
This increase in traffic will lead to a saturation of existing structures, especially airport
ones, and even the planned expansion plans of some airports will not be sufficient to
absorb  the  expected  traffic  demand.  Even  taking  into  account  current  development
plans,  by 2040,  there  will  be  1.5 million flights  required  in  more than what  can be
accommodated, corresponding to about 160 million passengers who will not be able to
fly. In the global growth scenario, the gap is even 3.7 million flights and 16% of demand.
This growth will focus on the 20 largest airports, which expect a 28% growth, or 2.4
million track movements.
Increased congestion: 
Even with 1.5 million flights lost,  the network will  remain highly congested. Airports,
such as Heathrow, which operate near maximum capacity for most of the day will rise
from 6 in the summer 2016 to 16 in 2040, or even 28 in the global growth scenario,
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increasing by 7 times the number of traffic with a delay expected between one and two
hours. This means that around 470,000 passengers will suffer a one-hour delay in 2040,
compared to around 50,000 today.
Operating in a congested airport obviously translates into an increase in aircraft delay
that will be up to 20.1 minutes on average.

However,  airport  congestion is not a new phenomenon and, by examining historical
data, we can identify a series of responses that the industry has used in the past.
The construction of new airport infrastructures is clearly one of the main answers, even
if  such  development  plans  require  considerable  economic  and  industrial  effort  and
therefore is not always easy to implement.
Other solutions scan be mentioned, such as the use of smaller airports close to large
cities, the use of widebody aircraft, the better management of schedules and, lastly, the
implementation of a high-speed rail system.
In the elaboration of this study we have taken into account a large number of factors,
let's analyze some of them.
• Drones: In 2017 there were only 6 flights per day of drones in controlled airspace, just
0.02% of total flights. Toward the end of the 2040 horizon, there may be significant
numbers of remotely piloted or fully automated aircraft, but such flights, while posing a
regulatory and security challenge, will  not increase overall  demand. The estimate is
about 100 additional flights a day by 2040 and will mainly concern maritime and border
patrol activities.
•  Low-cost Carriers:  Leaving aside for the purposes of this analysis the well-known
social implications and respect for workers' rights by some low-cost airlines, there is no
doubt that the dynamism of low-cost carriers (LCC) has helped traffic to grow again in
the last decade. The LCC have entered the main markets of major airports and, more
recently, are trying to take their part in the long-haul. This recent expansion of low-cost
airlines (Norwegian, WOW Air, LEVEL, etc.) in the long-haul has concentrated at the
moment on the flows of the North and the Middle Atlantic, with some Asian destinations.
•  Airspace closure:  Since  2014,  the  closure  of  certain  airspace areas such as  in
eastern Ukraine, Syria and Libya has significantly changed traffic flows in south-east
Europe, forcing aircraft operators to suddenly change their routes for reasons security,
inevitably taking longer routes. The main problem, also in terms of reliability of traffic
forecasts,  is that these airspace closures are not predictable.  Although at European
level these redirects do not have much impact on the total number of flights, however,
the difference in overflight routes is very significant when it comes to attributing them to
a state rather than its neighbor (for example, as happened in Moldova which saw the air
traffic halving from one day to another following the crisis in the Crimea).
•  Asian  Middle  Class:  the  rise  of  Asian  and  emerging  aviation  markets  and  the
resulting increase in external demand influences traffic flows in Europe. The growing
middle class in these markets has a strong aspiration to air travel and considers Europe
a privileged destination.
• Increase in aircraft size: In recent years there has been a continuous increase in the
average size of aircraft in Europe. The number of aircraft seats has increased by an
average of 1.8% per year in the last five years, from a typical value of 126 seats to 139
seats per flight. This increase is a combined effect of the introduction into the European
fleet  of  larger  aircraft,  in  addition  to  the  increased  growth  of  long-haul  transport
compared to short-haul. Some aircraft operators have also reconfigured the cab of their
existing fleet with the introduction of lighter and thinner seats.
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•  EU enlargement: These forecasts were built  considering a European Union of 28
member states. However, the image will change from 2019, as the United Kingdom will
leave the Union. The study anticipates that some Balkan states and Turkey, which are
currently official or potential candidates, could join the EU before 2040. The different
scenarios reflect the time of accession and the strength of the impact on economic
evolution and traffic.
•  Alternative to air transport: High-speed trains (HST) are the main competitors for
short-haul flight. HST can offer comparable transport times for distances between 400
and 800 km and is always preferable for shorter distances. To improve accuracy, the
model was re-calibrated in 2014 with more recent data and improved with a reduction in
short-haul flights resulting from the development of HST. Rail projects included in this
forecast are only those for which improvements will be found. in travel time within the
forecast horizon (2023-2040).
• Airport capacity plans: Airport capacity is the greatest limit in forecasting. For some
airports, capacities are set to vary between scenarios that imply different consequences
on air  traffic.  Comparing the plans declared by the airports  in  the previous 20-year
forecasts (CG13) to those taken into account for this forecast (CG18), the comparison
shows an increase in capacity from 13 to 16%. Further analysis shows that  the 20
largest airports will increase the capacity of 2.4 million new flights.
• Airspace capacity: In this forecast, we assume that the network will be limited at the
airport level but not at airspace level. According to current hypotheses, the increase in
traffic expected will generate an increase in demand at the level of control centers. It will
be  a  challenge  to  provide  adequate  quality  of  service,  day  after  day,  in  these
circumstances. Our hypothesis of unrestricted airspace implies that airspace capacity
will  be  expanded  through  additional  resources  or  new  technologies  currently  being
studied in SESAR projects.
Possible error factors: 
the scenarios considered cover only a limited range of possibilities. Furthermore, these
forecasts are based on a medium-term forecast prepared under the conditions of an
unstable economic situation. The main sources of uncertainty in the forecasts are:
•  The  economic  forecasts  used  here  have  been  updated  in  December  2017.  The
economic outlook remains uncertain, but presents a mix of upside and downside risks.
More generally, future changes to the network (eg new routes) and the choice of airlines
to change routes can not be foreseen.
• Tourism trends are quite variable and can not be predetermined. In addition, terrorist
attacks have led to greater variability in tourist destinations and overflights in Europe are
likely to be affected, both in growth and downside, by these changes.
• Oil prices remain variable with oil, which is increasingly an element of speculation and
investment. With fuel accounting for around 20-25% or even more than airline costs,
this can have an effect on fares and travel costs for the customer.
CLIMATE CHANGES
The second part of the studies is related to climate change and how it will affect civil
aviation in the coming years. We will analyze it quickly.
The climate is changing very fast and the exponential increase in temperatures in recent
decades is common evidence. In the medium and long term, there will be changes in
temperature, rain, snow, winds and storm patterns and in sea level. All  this will also
have an impact on aeronautical infrastructures, demand patterns and daily operations.
The impacts and adaptation measures required will vary depending on the climate zone,
geographical location and type of operations and certainly every organization will have
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to  make  its  own  decisions  to  adapt  to  these  changes  by  planning  appropriate
countermeasures. Given the long-term horizon of investment in airborne infrastructures,
some of  these effects  of  climate  change  are  within  planning horizons,  for  example
before 2040. However, it appears from the study that only half (52%) of organizations
interviewed  said  they  started  planning  adaptation  actions  to  the  impacts  of  climate
change.
The  following  are  the  main  potential  risks  of  climate  change  for  the  European
aeronautical sector that have been identified in this study:
-  Temperature  increase: Heating  will  not  be  uniform.  Some parts  of  Europe  may
experience a temperature increase of 4-5 ° C in a high-emission scenario. Under such
circumstances, aircraft performance would be affected and there could be heat damage
to infrastructure and possible geographic and seasonal changes in passenger requests.
-  Changes in precipitation (rain and snow):  Heavy rainfall will increase in most of
Europe.  Snow  will  generally  decline,  although  with  a  potential  increase  in  heavy
snowfall. Heavy rain and snow may interrupt operations or increase delays.
-  Storm model changes: There remains uncertainty about how climate change will
impact the storm, but we can estimate that the biggest and most damaging storms will
increase in number.
-  Changes in  wind patterns: Modifications  to  the  jet  stream alter  flight  times and
increase air turbulence. On this aspect the data in possession are not yet sufficient and
further research is needed.
- Increasing sea level and sea storms: Sea level rise will occur over the long term. There may
be economic costs to protect airports, or potential loss of airport capacity. Sea storms will occur
in the near future and could have an impact on operations and infrastructures (consider, for
example, all Italian airports built near the sea).
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