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2.1

Introduction

The European Union aims to emit 55% less greenhouse gases by 2030 compared to 1990
levels and to become climate neutral by 2050 in order to contribute to the global effort to
address climate change. Some Member States have set higher goals. The Netherlands, for
example, strives for 60% GHG reduction compared to 1990 levels (Rijksoverheid, 2023), and
Germany strives for 65% GHG reduction in 2030 compared to 1990 levels (Bundesministerium
der Finanzen, 2022).

In 2022, ICAO (the UN agency for civil aviation) adopted a long-term global aspirational goal
of net-zero carbon emissions by 2050, which would be achieved by innovative aircraft
technologies, more efficient flight operations and the use of sustainable aviation fuels
(ICAQ, 2022). Business aviation leaders have also pledged in 2021 to achieve net-zero

CO, emissions by 2050 by expanding the set of climate commitments they made a decade
ago (NBAA, 2021).

Worldwide air passenger traffic has been increasing almost uninterruptedly from before the
1980s until the COVID-19 pandemic, which caused an aviation decline of such an extent that
has never seen before. Despite this decline, aviation accounted for over 2% of global
energy-related CO, emissions in 2021 (IEA, 2022).

Private flights have significantly higher emissions per passenger kilometre than other modes
of transport. According to Transport and Environment, private jets are 5 to 14 times more
polluting per passenger than commercial flights, and 50 times more polluting than trains
(Transport & Environment, 2021). Some private jets emit two tonnes of CO, per hour
(Transport & Environment, 2021), while the carbon footprint of inhabitants of the EU27 was
equal to 6.8 tonnes of per person in 2019 (Eurostat, 2022). According to Eurostat, the sector
“transportation and storage” is the sector with the highest increase of GHG emissions
(Eurostat, 2023). Within the transport sector, the largest increases of GHG emissions up to
2030 are projected in the aviation sector (European Environment Agency, 2022).

The aim of this report is to provide a detailed overview of private flights and their emissions
in Europe (defined as EU27, Norway, Switzerland and the United Kingdom), and also on
national level for these the countries. This report presents figures for the total private
aviation CO, emissions, the most frequently used private aviation routes , the shortest
private aviation routes, the routes with the highest CO, intensity, the most frequented
private aviation routes under 100 km and 500 km, and the private aviation distance
distribution for each year. The report also identifies commonly used routes for which other
modes of transport provide attractive alternatives.

Methodology

CE Delft has built a database for this project which contains information on all private
flights departing from and arriving in the EU27 countries including Norway, Switzerland and
the United Kingdom, disaggregated by year, route and aircraft type, and the CO, emissions
for each flight. The flight data have been provided by CIRIUM' and include all private/
business flight operations departing from and arriving in European countries. Flights with
aircraft with less than three seats have been excluded from the analysis, as well as flights
to and from airports without an IATA code, and flights that arrive at the same airport as
they have departed from. The reasons are that small aircraft are used for leisure rather

T www.cirium.com/
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than for business or private flights; that airports without an IATA code typically serve
leisure aviation, parachute jumping flights, et cetera; and that round trips are often also
for leisure or training purposes.

The flight data include medical or military flights, as long as these flights were executed
with aircraft typically used in business aviation (see Table 379 through Table 381).
According to the EBAA, medical plus military flights made up around 15% of general aviation
of the EU27 in 2020-2022 (EBAA, 2022). In Norway, Sweden and Finland, the situation is
different. For departing flights from Finland for the years 2020, 2021 and 2022,
“private/business aviation” includes 71.23%, 47.52% and 44.58% military/governmental
flights respectively. For departing flights from Norway for the years 2020, 2021 and 2022,
“private/business aviation” includes 92.25%, 78.98% and 65.18% medical/special flights
respectively. For departing flights from Sweden for the years 2020, 2021 and 2022,
“private/business aviation” includes 52.60%, 31.83% and 36.02% medical/special flights
respectively. The total number of flights for Norway and Sweden in a given year have been
adjusted by the percentages above to draw a more representative picture. Because military
and governmental flights (the largest share of private/business flight purposes in Finland)
are more substitutable than medical/special flights, we have decided to keep the total
number of flights and CO, emissions. The CO, emissions have been adjusted based on the
type of aircraft that is mainly used for the purpose we control for in the specific country. In
Norway in all researched years, BE20 aircrafts are mainly used for medical/special
purposes. In Sweden, BE20 aircrafts are mainly used for medical/special purposes in 2020
and 2021, but in 2022, Sweden started to use mainly PC24 aircrafts according to our
dataset. By using the percentages to calculate the total medical/special flights for each
country for each year, we were able to make an estimation of the amount of CO, emissions
of medical/special flights for Norway and Sweden to deduct from the grand total, assuming
that only the most common ambulance aircraft types per country per year are used for
medical/special flights. The flight routes in Norway and Sweden that are (almost) only used
by the above specified aircrafts have been left out of all the following tables. For the
calculation of the most flown routes and shortest routes for Sweden and Norway, we have
left out the main types of aircraft used as ambulance aircraft in Sweden (BE20 and PC24)
and Norway (BE20).

Table 379 through Table 381 in the annex show how many flights for each aircraft were
included in the analysis for the years 2020, 2021 and 2022. Some larger aircraft have

also been included that are used primarily for commercial purposes, but also for
private/business purposes to some smaller extent. As the dataset only includes
private/business flights, this does not lead to increased uncertainty or misrepresentation.

The carbon dioxide emissions of all flights have been calculated by using the Eurocontrol
Small Emitters Tool (latest version at the time of writing, 2021) (Eurocontrol, 2021).

Other greenhouse gas emissions have not been taken into account, as we are looking at the
direct CO, emissions of business aviation, and not the CO, equivalent.

For each geographical area, we report the aggregated number of flights and CO, emissions
for the years 2020, 2021 and 2022. The calculation of flights and CO, emissions for each
country per year has been executed by using only the departing flights from that specific
country. Because business and private flights in Europe are mainly on intra-European routes,
most flights would be double counted of both departing and arriving flights would be
counted. As most flights are return flights, meaning that a flight from London to Paris is
commonly accompanied by a flight from Paris to London, it would lead to more
representative results to only count this as one flight for the United Kingdom and one flight
for France, instead of two flights for the United Kingdom and two flights for France.
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Tables of the shortest flight routes for each country exclude routes with fewer than

10 flights per year. These tables and tables showing the most CO, intense routes exclude
routes within the same city, as it is likely that these are repositioning flights or flights for
training purposes, aerial photographing or leisure compared.

The city in which an airport is located within the CIRIUM dataset depends on the
metropolitan area codes of the airport. It is not uncommon for airports within a greater city
area to share the same metropolitan area. A well-known example is London (United
Kingdom). There are many airports which all fall under the metropolitan area code LON,
such as London Heathrow, London City Airport, London Gatwick, London Luton and London
Biggin Hill to name a few. This means that all these airports have ‘London’ as their city.
Farnborough does not fall under this metropolitan area code, which means that the city of
this airport is not London, but Farnborough. Table 378 in the annex gives a few cities as an
example together with which airports are located in that city based on metropolitan area
airport codes. A similar situation also occurs for other cities with multiple airports, such as
Paris, Stockholm and Milan, which have also been explained in the table. Because airports
in and around London are the most evident case, this has been illustrated in this example.

Corrigendum

After publication of the report, it was brought to our attention that one of the airports
referenced in the report, Boblingen in Germany, is no longer operational. Some flights that
departed from or arrived at Stuttgart were incorrectly assigned to Boblingen in our dataset.
This means that the shortest route in Germany in 2022 was not 15 but 22 kilometres
(Friedrichshafen-Altenrhein), and Stuttgart-Boblingen is not amongst the most CO, intensive
routes in Europe. Correcting for the fact that Boblingen is closed does not alter the number
of flights in Germany or Europe, and the calculated CO, emissions by private aviation has
not changed either. The route between Stuttgart and Boblingen has been removed from the
relevant tables in the report.

Background

Flights to and from Boblingen are included in the dataset CE Delft has obtained from
Cirium, a leading aviation data and analytics provider, which served as a basis for the
calculations. The dataset included all non-commercial flights executed with fixed-wing
aircraft and arriving at or departing from European airports. The source of the dataset is
publicly available flight-tracking data, for example from ADS-B or MLAT, which contains,
amongst others, information on airport of departure, airport of destination and aircraft
type. In a few cases, flight tracking data does not report all the information and some data
fields are manually entered in the database. This mainly occurs for flights that are not
required to file a flight plan with an ANSP. In most cases, these are small turboprops flying
short distances. This publicly available data is collected, analyzed and categorized by our
data expert Cirium, who specializes in extracting business and leisure flights from the
available dataset. Cirium has informed us that, because Boblingen airport had not been
marked as “inactive” in their reference data, the received positional information of certain
flights led to a linear projection to the ground in the close vicinity of the inactive Boblingen
airport, to which the flights were appointed. If Boblingen airport would have been marked
inactive, these flights would have been assigned to Stuttgart airport (which would mean a
round flight in the cases of Stuttgart - Boblingen). Round flights have not been taken into
account in the dataset. Because the number of flights is low (18 flights on the Stuttgart-
Boblingen route in 2022, out of 58,424 flights departing from German airports), and because
they were executed using turboprop aircrafts, the influence on the overall number of flights
and CO2-emissions is negligible. Most flights in our database are performed by jets and 95%
of emissions are also from jet aircraft.

220447 - CO; emissions of private aviation in Europe - March 2023 Y\



3

Private aviation in Europe

Our used dataset contains 118,756 private flights for the year of 2020, emitting
approximately 354,690 tonnes of CO,. The number of flights was lower than in 2021 and
2022 due to the COVID-19 pandemic being at its peak, which led to aviation experiencing a
large dip due to travel warnings and multiple constraints on travelling as well as, probably,
a reduced number of business meetings. For 2021, the dataset contains 350,078 private
flights emitting around 1,637,623 tonnes of CO,. This is a large increase in both the number
of flights (almost tripled) and CO, emissions (more than quadrupled) compared to 2020.
The number of flights in the dataset in 2022 is 572,806 (over 1.5 times the number of flights
in 2021) emitting about 3,385,538 tonnes of CO, emissions (more than doubled compared to
2021). This could be explained by private aviation becoming more popular after the COVID-
19 pandemic. During the pandemic, there were more first-time private flyers (Globeair,
2020).

3.1 Distance distribution
Figure 1 shows the distribution of flight distances of all flights in 2020. The largest category
of flights is between 251 and 500 km distance and the second highest category is between
0 and 250 km distance. It is clear that most of the flights are for short distances, because
58% of all private flights in 2020 were used for a distance lower than 500 km.
Figure 1 - Histogram containing the distances of all flights in 2020
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Figure 2 shows the distribution of flight distances of all flights in 2021. The pattern remains
the same, with the categories between 251 and 500 km (26% of all flights) and between
0 and 250 (18% of all flights) containing the most private flights. The category of flights
between 501 and 750 km (16% of all flights) is almost on the same level as the category of
0-250 km. There are also a lot more flights, both in relative and absolute terms, that
exceeded 3,001 km (6% of all flights, compared to 3% of all flights in 2020).
6 220447 - CO; emissions of private aviation in Europe - March 2023 Y\



Figure 2 - Histogram containing the distances of all flights in 2021
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Figure 3 shows the distribution of distances of all flights in the year 2022. The category
between 251 and 500 km still has the highest number of flights (24% of all flights). It stands
out that the category between 501 and 750 km now has the second highest number of
flights (16% of all flights), followed by the category between 0 and 250 km (15% of all
flights). The category over 3,001 km has increased even further, now containing 9% of all
flights in 2022. Figure 4 shows the distribution of flight distances of all years in one graph,
which makes the differences between years more clear.

Figure 3 - Histogram containing the distances of all flights in 2022
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Figure 4 - Distribution of flight distances of 2020, 2021 and 2022 in one graph
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3.2 Most frequent flight routes

2020

Table 1 shows the routes with the most private flights in 2020, including their CO,

emissions. A number of the routes connect economic centres like Paris, London, Geneva and

Milan. Other routes can be partly explained by businesses that benefit from a frequent

route to/from their headquarters, such as the route regarding Barrow-In-Furness, where

BAe Systems is located that has its own aircrafts, and the route between Guernsey and

Southampton, where an aircraft of Specsavers flied regularly.

Table 1 - Most used flight routes in 2020, including number and CO: emissions
City Pairs City Pairs2 Number of flights CO2 emissions

(tonnes)

Paris-Geneva Geneva-Paris 636 1,180
Paris-London London-Paris 419 883
Barrow-In-Furness-Bristol Bristol-Barrow-In-Furness 404 356
Geneva-Nice Nice-Geneva 396 673
Barrow-In-Furness-Farnborough | Farnborough-Barrow-In-Furness 388 375
Paris-Nice Nice-Paris 384 1,005
London-Nice Nice-London 316 1,357
Rome-Milan Milan-Rome 286 578
Guernsey-Southampton Southampton-Guernsey 278 208
London-Geneva Geneva-London 270 901

Note: Routes that are mainly used for medical purposes, military purposes or are being exploited by airlines

offering scheduled flights using business jets have been excluded from table 1 to table 12.
Table 2 shows the most frequent flight routes of 100 km or less. The routes in this list are
mainly being flown by turboprop aircrafts; jets are used more on longer routes.
8 220447 - CO; emissions of private aviation in Europe - March 2023 Y\




Table 2 - Most used flight routes under 100 km in 2020, including number and CO2 emissions

City Pairs City Pairs2 Number of flights | CO; emissions (tonnes)
London-Farnborough Farnborough-London 131 202
Maastricht-Liege Liege-Maastricht 113 124
Brussels-Antwerp Antwerp-Brussels 100 114
Antwerp-Rotterdam Rotterdam-Antwerp 100 104
Geneva-Sion Sion-Geneva 89 104
Lille-Ostend Ostend-Lille 67 78
Zurich-Buochs Buochs-Zurich 61 68
Berne-Buochs Buochs-Berne 59 67
Brussels-Liege Liege-Brussels 59 67
Antwerp-Liege Liege-Antwerp 54 55

Table 3 shows the most used flight routes and their CO, emissions 500 km or less in 2020.
The list is quite similar to the list of Table 1, only the last 4 of the top 10 are different.
This shows that private aviation is mainly focused on routes that are 500 km or lower.

Table 3 - Most used flight routes under 500 km in 2020, including number and COz emissions

City Pairs City Pairs2 Number of flights CO; emissions

(tonnes)
Paris-Geneva Geneva-Paris 636 1,180
Paris-London London-Paris 419 883
Barrow-In-Furness-Bristol Bristol-Barrow-In-Furness 404 356
Geneva-Nice Nice-Geneva 396 673
Barrow-In-Furness-Farnborough | Farnborough-Barrow-In-Furness 388 375
Guernsey-Southampton Southampton-Guernsey 278 208
Geneva-Zurich Zurich-Geneva 233 421
Geneva-Saint Tropez Saint Tropez-Geneva 230 310
London-Dublin Dublin-London 219 448
Rome-Milan Milan-Rome 214 452

Table 4 shows the airports where the most private flights departed or arrived in 2020.
Airports that are known for their high frequencies of business related aviation are high on
this list, such as airports in and around London, Swiss airports, Nice, Paris and Milan.
Palma de Mallorca Airport, a hotspot for holiday and leisure traffic, closes the top 10 of

2020.

Table 4 - Airports with the most private flights in 2020

Airport ICAO Airport Flights
LSGG Geneva Airport 5,962
LFMN Nice Cote d’Azur Airport 5,432
LSZH Zurich Airport 4,500
LFPB Paris-Le Bourget Airport 3,839
EGLF Farnborough Airport 2,547
LFPG Charles de Gaulle Airport (Paris) 2,416
EGGW London Luton Airport 2,271
EGKB London Biggin Hill Airport 2,234
LIML Milan Linate Airport 2,232
LEPA Palma de Mallorca Airport 2,195
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2021

Table 5 shows the most frequently used private aviation routes in 2021, including their

CO, emissions. There was a large increase of the number of flights for the top 10 frequently
flown city pairs, and the CO, emissions are also higher. The largest part of the top 10 flight
routes are again the very large and business orientated cities, such as Paris, London and
Geneva. Airports within regions more focused on tourism are also represented in the top 10,
such as Nice Cote d’Azur Airport and Palma de Mallorca Airport. Note that the route
between London and Farnborough is in the top 10. The goal of these trips is not clear, but a
share of the flights likely are repositioning flights.

Table 5 - Most used flight routes in 2021, including number and CO; emissions

City Pairs City Pairs2 Number of flights | CO2 emissions (tonnes)
Paris-Geneva Geneva-Paris 1,945 4,706
Paris-Nice Nice-Paris 1,488 5,331
Rome-Milan Milan-Rome 1,473 4,642
Paris-London London-Paris 1,461 3,757
London-Nice Nice-London 1,195 6,343
Geneva-Nice Nice-Geneva 1,020 2,367
Ibiza-Palma de Mallorca? Palma de Mallorca-lbiza 851 1,029
London-Geneva Geneva-London 841 3,084
London-Farnborough Farnborough-London 764 1,488
Riga-Moscow Moscow-Riga 758 3,532

Table 6 shows the most frequently used private aviation routes under 100 km in 2021.

Five of the routes are also mentioned in the table of the most frequented routes under
100 km in 2020 in Table 2, such as Farnborough and London, Brussels and Antwerp, and the
route between Geneva and Sion. Flights from or towards London, Antwerp and Rotterdam
are well represented within this table of flights under the 100 km. The route between
London and Farnborough is by far the most frequently used route under 100 km, which can
probably be partly explained by repositioning flights.

Table 6 - Most used flight routes under 100 km in 2021, including number and CO2 emissions

City Pairs City Pairs2 Number of | COz emissions

flights (tonnes)
London-Farnborough Farnborough-London 764 1,488
Nice-Cannes Cannes-Nice 214 274
London-Blackbushe Blackbushe-London 214 410
Brussels-Antwerp Antwerp-Brussels 163 184
Geneva-Sion Sion-Geneva 160 232
Antwerp-Rotterdam Rotterdam-Antwerp 143 159
London-Northolt Northolt-London 139 248
Zurich-Basel, Switzerland/Mulhouse | Basel, Switzerland/Mulhouse-Zurich 135 229
Amsterdam-Rotterdam Rotterdam-Amsterdam 132 173
Guernsey-Jersey Jersey-Guernsey 114 104

2 The route between Ibiza and Palma de Mallorca is uncertain, as many BE20 aircraft fly on this route, which
could suggest air ambulance services

10
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Table 7 shows the most frequently used private aviation routes under 500 km in 2021 and
their CO, emissions. The table shows many similarities to Table 5, because a very large
share of private aircrafts mainly fly distances between 0 and 500 km. There is a pattern
between the routes that show the largest CO, emissions, which are mostly routes between
London, Paris, Milan, Geneva, Rome and other large cities where there is a lot of business

activity.

Table 7 - Most used flight routes under 500 km in 2021, including number and CO2 emissions

City Pairs City Pairs2 Number of flights CO2 emissions

(tonnes)
Geneva-Paris Paris-Geneva 1,945 4,706
London-Paris Paris-London 1,461 3,757
Rome-Milan Milan-Rome 1,301 4,238
Geneva-Nice Nice-Geneva 1,020 2,367
Palma de Mallorca-Ibiza Ibiza-Palma de Mallorca 851 1,029
London-Farnborough Farnborough-London 764 1,488
Barcelona-Madrid Madrid-Barcelona 688 1,952
Paris-Farnborough Farnborough-Paris 650 1,725
Barrow-In-Furness-Bristol Bristol-Barrow-In-Furness 649 571
Barrow-In-Furness-Farnborough Farnborough-Barrow-In-Furness 578 559

Table 8 shows the airports where the most private flights departed or arrived in 2021.

Paris Le Bourget has the highest amount of flights, while in 2020 it had the fourth highest
number of private flights. The distribution makes sense compared to the most frequently
used flight routes, and are airports that are within or just outside the larger European cities
with a lot of business activity.

Table 8 - Airports with the most private flights in 2021

Airport City Flights
LFPB Paris-Le Bourget Airport 21,984
LFMN Nice Cote d’Azur Airport 19,957
LSGG Geneva Airport 17,669
LSZH Zurich Airport 13,177
EGLF Farnborough Airport 11,495
EGGW London Luton Airport 11,203
LIML Milan Linate Airport 11,088
LIRA Rome Ciampino Airport 10,441
EGKB London Biggin Hill Airport 9,706
LEPA Palma de Mallorca Airport 9,493
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2022

Table 9 shows the most frequently used private aviation routes in 2022 and their CO,
emissions. The list shows many similarities to Table 5, which shows the most used private
flight routes in 2021. The routes between London, Paris, Nice and Geneva are now the
busiest private jet routes. There is not a single flight route with total CO, emissions lower
than 2,500 tonnes of CO, emissions, which can be explained by the larger number of flights
per destination compared to previous years, and the relative high amount of jets (also many
heavy jets which in general consume more fuel than midsize and light jets) on the routes.
London is the most important hub in the private aviation network, followed by Paris, Nice

and Geneva.

Table 9 - Most used flight routes in 2022, including number and CO: emissions

City Pairs City Pairs2 Number of flights CO2 emissions (tonnes)
Paris-London London-Paris 3,357 9,629
Nice-London London-Nice 2,896 15,435
Paris-Geneva Geneva-Paris 2,745 6,916
Paris-Nice Nice-Paris 2,311 8,615
Geneva-London London-Geneva 1,997 8,008
Geneva-Nice Nice-Geneva 1,671 3,886
Rome-Milan Milan-Rome 1,667 5,358
Milan-London London-Milan 1,355 6,235
London-Farnborough Farnborough-London 1,343 2,692
London-Amsterdam Amsterdam-London 1,298 3,219

Table 10 shows the most used private flight routes and CO, emissions of 100 km or less in
2022. Just like in all the other tables of flights under 100 km, the most frequently used
private aviation route is between London and Farnborough. Many routes lower on the list
have a low number of CO, emissions. This can mainly be explained by the lower amount of
flights that are performed on the route, but also by a relatively lower share of (heavy) jets
on the smaller routes. The route between London and Oxford for example has a larger share
of jets than for example the route between Geneva and Sion, where the PC12 turboprop
(Swiss manufactures Pilatus) are more common.

Table 10 - Most used flight routes under 100 km in 2022, including number and CO2 emissions

City Pairs City Pairs2 Number of flights | CO2 emissions

(tonnes)
London-Farnborough Farnborough-London 1,343 2,692
Zurich-Basel, Switzerland/Mulhouse | Basel, Switzerland/Mulhouse-Zurich 268 337
Lille-Kortrijk Kortrijk-Lille 239 255
Brussels-Antwerp Antwerp-Brussels 204 243
Guernsey-Jersey Jersey-Guernsey 199 192
Geneva-Sion Sion-Geneva 183 283
Zurich-Altenrhein Altenrhein-Zurich 172 224
Geneva-Chambery Chambery-Geneva 165 245
London-Oxford Oxford-London 161 279
Nice-Cannes Cannes-Nice 159 203
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3.3

Table 11 shows the most frequently used private flight routes under 500 km in 2022.
Many of the cities and routes that are mentioned in Table 9 also appear in this table.
The main exceptions are the cities of Amsterdam (traffic would mainly be business), Dublin
(traffic would also mainly be business) and the route between Ibiza and Palma de Mallorca
(mainly holiday traffic and perhaps entertainment industry related).

Table 11 - Most used flight routes under 500 km in 2022, including number and CO2 emissions

City Pairs City Pairs2 Number of flights CO2 emissions (tonnes)
Paris-London London-Paris 3,357 9,629
Paris-Geneva Geneva-Paris 2,745 6,916
Geneva-Nice Nice-Geneva 1,671 3,886
Rome-Milan Milan-Rome 1,522 4,877
Farnborough-London London-Farnborough 1,343 2,692
Amsterdam-London London-Amsterdam 1,298 3,219
Dublin-London London-Dublin 1,260 3,751
Nice-Milan Milan-Nice 1,159 2,664
Palma de Mallorca-lbiza Ibiza-Palma de Mallorca 1,145 1,526
Paris-Farnborough Farnborough-Paris 1,104 3,138

Table 12 shows the airports where the most private aircrafts departed from and arrived on
in 2022. The French cities of Nice and Paris are on top of this list, followed by Geneva,
Luton (near London) and Zurich. The list is very similar to the 2021 list in Table 8.

The airports are exactly the same, but the order has been switched up.

Table 12 - Airports with the most private flights in 2022

Airport City Flights
LFMN Nice Cote d’Azur Airport 34,710
LFPB Paris-Le Bourget Airport 33,496
LSGG Geneva Airport 28,630
EGGW London Luton Airport 24,359
LSZH Zurich Airport 22,057
EGLF Farnborough Airport 20,343
LIML Milan Linate Airport 18,002
LEPA Palma de Mallorca Airport 16,015
EGKB London Biggin Hill Airport 15,026
LIRA Rome Ciampino Airport 13,639

Train alternatives of frequently flown routes

The overview in Section 3.2 indicates that a large share of the private flights spans a
distance of 500 km or less. Based on Section 3.1, the category of flights between 250 and
500 km is for all researched years the category with the highest amount of flights.

This paragraph will take a closer look for train alternatives between frequently flown

routes.
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3.4

Between Paris and Geneva, a route that is in the top 10 of frequently flown private aviation
routes, there is a direct train connection that takes around 3 hours and 15 minutes one way.
According to Lyria (TGV Lyria, 2023), there are around 8 return services per day on this
route.

Between Paris and London, a route that is in the top 10 of frequently flown private aviation
routes each year as well, there is a direct train connection that takes around anywhere
between 2 hours and 17 minutes to 2 hours and 37 minutes, which will take you from city
centre to city centre. There are up to 10 trains each way per day (Eurostar, 2023).

Between Paris and Nice, a route that is in the top 10 of frequently flown private aviation
routes each year, the average train trip takes just over 7 hours. A solution could be the
SNCF Intercités de Nuit, which is a night train that connects Paris and Nice. It rides every
night and takes around 12 hours to complete the voyage between Paris and Nice (Rail.cc,
2023).

Between Rome and Milan, a route that is in the top 10 of frequently flown private aviation
routes each year, there is a direct train connection of which the quickest trains take just
over 3 hours. The frequency of the trains is very high, with sites saying anywhere between
48 to 72 trains each way per day (ltaliarail, 2023) (Trainline, 2023).

Between London and Amsterdam, a route that is within the top 10 of frequently flown
private aviation routes in 2022, there is a direct train connection that takes around 4 hours.
Approximately 8 trains ride this route per day each way (Eurostar, 2023).

For the routes under 100 km, train alternatives are even more plentiful. A few quick
examples are the flight between Maastricht and Liege, which is a 32 minutes train ride.

The flight between Brussels and Antwerp can be replaced by a 40 to 50 minutes train ride.
The flight between Nice and Cannes could be replaced by a train route of around

30 minutes. The train ride that could replace flights between Amsterdam and Rotterdam
would take around 40 minutes. A direct train connection between Geneva and Chambery
would take around 1 hour and 19 minutes. A train ride between Zurich and Basel would take
around an hour. For the majority of the routes, good alternatives are available, but part of
these flights are for repositioning purposes.

Some routes under 100 km are less convenient to switch out for a train ride. For example
the route between Lille and Ostend can be replaced by a train ride of about two hours with
at least 1 transfer, because a detour over Brussel is needed. Between Geneva and Sion, a
relatively large detour around lake Geneva is necessary, which leads to a travel time of
around 1 hour 45 minutes to 2 hours.

CO: intensity

The CO, intensity is the total CO, emissions divided by the number of flights and the
distance, so it could be seen as the average CO, that would be emitted by the average jet
flying 1 km. The small emitters tool uses an increment that compensates for the extra

CO, emissions of taking off and landing which is equal to an additional 95 km of flying, it is
obvious that shorter routes will have a higher CO; intensity, because the 95 km increment
would hold higher relative weight, and because of the fuel used for take-off. The other
variable that plays a role in CO, intensity is the type of aircraft that is flown the most on
the route, as heavier less efficient jets would emit more CO, per kilometre. The ranking is
based on how relatively polluting a route is. If the CO, intensity is high, it means that the
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average CO, emissions per flown kilometre on this route are higher than the routes that are
lower in this top 10.

Table 13 shows the top 10 most CO, intense routes for 2020. Like beforementioned, all
routes are relatively short routes. A few of the city pairs are routes that are flown on a
reasonably frequent basis, as two out of the ten routes had more than 100 flights in 2020.
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Table 13 - Most CO: intense routes in Europe in 2020 with 10 or more flights

Route Route2 Country Country2 Flights Distance CO2 emissions | CO: intensity

(km) (tonnes) (kg CO2/km)
Paris-Toussus-le-Noble Toussus-le-Noble-Paris France France 44 18.52 45.6 56.01
London-Farnborough Farnborough-London United Kingdom | United Kingdom 131 31.48 201.5 48.86
Friedrichshafen-Altenrhein Altenrhein-Friedrichshafen Germany Switzerland 15 22.22 15.8 47.50
Nice-Cannes Cannes-Nice France France 35 24.08 37.2 44.15
Munich-Oberpfaffenhofen Oberpfaffenhofen-Munich Germany Germany 32 48.15 61,7 40.01
Saint Tropez-Toulon Toulon-Saint Tropez France France 26 29.63 27.3 35.44
Geneva-Annecy Annecy-Geneva Switzerland France 38 33.34 41.6 32.82
Erfurt-Eisenach Eisenach-Erfurt Germany Germany 87 33.34 93.7 32.30
London-Shoreham By Sea Shoreham By Sea-London United Kingdom | United Kingdom 16 37.04 17.5 29.58
Liege-Maastricht Maastricht-Liege Belgium Netherlands 113 37.04 123.7 29.54

Table 14 shows the top 10 routes with the highest CO, intensity in 2021. On average, the routes are shorter than in the year 2020, which can
be explained by the threshold of 10 or more flights that might be a reason why some of these routes were not included in Table 13. There are
two routes in this top 10 with more than 100 flights (of which one has over 200 flights), and one route with just under 100 flights.

Table 14 - Most CO: intense routes in Europe in 2021 with 10 or more flights3

Route Route2 Country Country2 Flights Distance CO2 emissions | CO; intensity

(km) (tonnes) (kg CO2/km)
Farnborough-Blackbushe Blackbushe-Farnborough United Kingdom | United Kingdom 17 7.41 37.9 300.81
Kortrijk-Mouscron Mouscron-Kortrijk Belgium Belgium 23 9.26 23.7 111.36
Lisbon-Tires Tires-Lisbon Portugal Portugal 97 20.37 189.3 95.82
Oxford-Upper Heyford Upper Heyford-Oxford United Kingdom | United Kingdom 39 11.11 40.4 93.12
Oxford-Brize Norton Brize Norton-Oxford United Kingdom | United Kingdom 20 20.37 30.8 75.71
Emmen-Buochs Buochs-Emmen Switzerland Switzerland 14 14.82 14.6 70.47
Dusseldorf-Essen Essen-Dusseldorf Germany Germany 17 18.52 17.6 55.77

3 The route between Stuttgart and Boblingen has been removed due to an inaccuracy in the Cirium dataset. Because Boblingen airport was not put into inactive status after it
was closed, some flights that used Stuttgart airport were incorrectly assigned to Boblingen airport.




Nice-Cannes Cannes-Nice France France 214 24.08 273.9 53.16
Le Havre-Deauville Deauville-Le Havre France France 104 20.37 109.4 51.65
Nottingham-Leicestershire Leicestershire-Nottingham United Kingdom | United Kingdom 39 20.37 41.0 51.65

Table 15 shows the top 10 highest CO, intense routes in 2022. The

route distances are comparable to the distances in 2021. Three of the

routes have more than 100 flights in 2022, and one of the routes comes very close to 200 flights per year, which is relatively frequent.
Also, more routes have a very low frequency (just over the 10 flights per year limit) than in the years prior.

Table 15 - Most CO: intense routes in Europe in 2022 with 10 or more flights4

Route Route2 Country Country2 Flights Distance CO; emissions CO: intensity

(km) (tonnes) (kg COz/km)
Farnborough-Blackbushe Blackbushe-Farnborough United Kingdom | United Kingdom 13 7.41 23.1 240.23
Lisbon-Tires Tires-Lisbon Portugal Portugal 118 20.37 261.3 108.68
Paris-Villa Coublay Villa Coublay-Paris France France 52 12.96 73.3 108.66
Liverpool-Chester Chester-Liverpool United Kingdom | United Kingdom 21 18.52 23.6 60.60
Lille-Mouscron Mouscron-Lille France Belgium 11 18.52 11.5 56.63
Wiesbaden-Frankfurt Frankfurt-Wiesbaden Germany Germany 11 18.52 11.0 53.94
Dusseldorf-Essen Essen-Dusseldorf Germany Germany 15 18.52 14.7 52.99
Nice-Cannes Cannes-Nice France France 159 24.08 202.7 52.96
Nottingham-Leicestershire Leicestershire-Nottingham United Kingdom | United Kingdom 198 20.37 208.3 51.65
Friedrichshafen-Altenrhein Altenrhein-Friedrichshafen Germany Switzerland 39 22.22 44.6 51.41

4 The route between Stuttgart and Boblingen has been removed due to an inaccuracy in the Cirium dataset. Because Boblingen airport was not put into inactive status after it
was closed, some flights that used Stuttgart airport were incorrectly assigned to Boblingen airport.
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Private aviation in European
countries

For all countries that are part of the EU27, plus Norway, Switzerland and United Kingdom,
tables have been made that show the following details: the total number of flights
departing from the country and their CO, emissions, the most used airports for private
aviation, the most used private aviation routes including the CO, emissions, and the
shortest private aviation routes which had more than 10 flights for each year, including the
number of flights and CO, emissions. This has been divided into the years 2020, 2021 and

2022.
4.1 Private aviation in Austria
Private flights departing from Austria have increased from 2,988 flights in 2020 to
15,088 flights in 2022, and the CO, emissions have increased from 7,914 tonnes in 2020 to
54,377 tonnes in 2022. The most used airport for private aviation is Vienna International
Airport (LOWW), with 5,985 departing flights in 2022. The most used routes for private
aviation changes every year, but for 2022 it was the route between Vienna and Nice
respectively. The shortest route for private aviation with 10 or more flights per year is
between Vienna and Bratislava for all years.
2020
Table 16 - Number of departing private flights and the CO2 emissions in Austria in 2020
Flights CO; emissions (tonnes)
2,988 7,914
Table 17 - Top three airports of Austria with most departing private flights in 2020
Airport ICAO Airport name Number of flights
LOWW Vienna International Airport 1,027
LOWS Salzburg Airport 703
LOWL Linz Airport 481
Table 18 - Most flown routes by private aircraft, including number of flights and CO; emissions in Austria in
2020
City pair City pair2 Flights CO: emissions (tonnes)
Vienna-Zurich Zurich-Vienna 108 249
Vienna-Linz Linz-Vienna 89 119
Vienna-Salzburg Salzburg-Vienna 84 129
Table 19 - Shortest private flight routes of Austria (with 10 or more flights) including the distance, number of
flights and CO2 emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Vienna-Bratislava Bratislava-Vienna 48.15 26 28
Graz-Maribor Maribor-Graz 61.12 37 42
Salzburg-Linz Linz-Salzburg 101.86 72 76
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2021

Table 20 - Number of departing private flights and the CO2 emissions in Austria in 2021

Flights

CO; emissions (tonnes)

7,971

26,480

Table 21 - Top three airports of Austria with most departing private flights in 2021

Airport ICAO Airport name Number of flights |
LOWW Vienna International Airport 3,134
LOWS Salzburg Airport 2,115
LOWL Linz Airport 1,040

Table 22 - Most flown routes by private aircraft, including number of flights and CO: emissions in Austria in

2021
City pair City pair2 Flights CO2 emissions (tonnes)
Vienna-Moscow Moscow-Vienna 342 2,588
Vienna-Salzburg Salzburg-Vienna 247 393
Vienna-Zurich Zurich-Vienna 216 637

Table 23 - Shortest private flight routes of Austria (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Vienna-Bratislava Bratislava-Vienna 48.15 29 38
Graz-Maribor Maribor-Graz 61.12 42 46
Innsbruck-Bolzano Bolzano-Innsbruck 88.90 10 12

2022

Table 24 - Number of departing private flights and the CO. emissions in Austria in 2022

Flights CO; emissions (tonnes)
15,088 54,377

Table 25 - Top three airports of Austria with most departing private flights in 2022

Airport ICAO Airport name Number of flights
LOWW Vienna International Airport 5,958
LOWS Salzburg Airport 3,924
LOWI Innsbruck Airport 2,163

Table 26 - Most flown routes by private aircraft, including number of flights and CO: emissions in Austria in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Vienna-Nice Nice-Vienna 407 1,681
Vienna-London London-Vienna 388 2,217
Vienna-Zurich Zurich-Vienna 376 1,162
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Table 27 - Shortest private flight routes of Austria (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Vienna-Bratislava Bratislava-Vienna 48.15 82 114
Graz-Maribor Maribor-Graz 61.12 47 47
Innsbruck-Bolzano Bolzano-Innsbruck 88.90 35 39

4.2  Private aviation in Belgium
Private flights departing from Belgium have increased from 2,794 flights in 2020 to
10,618 flights in 2022, and the CO, emissions have increased from 6,819 tonnes in 2020 to
40,965 tonnes in 2022. The most used airport for private aviation in 2020 for private
aviation is Antwerp International Airport (EBAW) with 928 departing flights. In 2021 and
2022, the most used airport for private aviation is Brussels Airport (EBBR) with 2,500 and
4,346 departing flights respectively. The most used routes in 2020, 2021 and 2022 are
between Brussels and Paris, Brussels and London, and Brussels and Geneva, but the order
changes every year. In 2022, the route between Brussels and London was the most
frequently used route for private aviation. Between 2020-2022, the route between Kortrijk
and Mouscron was the shortest route for private aviation (9.26 km) with 10 or more flights
in one year.
2020
Table 28 - Number of departing private flights and the CO. emissions in Belgium in 2020
Flights CO; emissions (tonnes)
2,794 6,819
Table 29 - Top three airports of Belgium with most departing private flights in 2020
Airport ICAO Airport name Number of flights
EBAW Antwerp International Airport 928
EBBR Brussels Airport 755
EBCI Brussels South Charleroi Airport 616
Table 30 - Most flown routes by private aircraft, including number of flights and CO: emissions in Belgium in
2020
City pair City pair2 Flights CO: emissions (tonnes)
Brussels-Geneva Geneva-Brussels 146 294
Brussels-Paris Paris-Brussels 142 212
Brussels-London London-Brussels 133 241
Table 31 - Shortest private flight routes of Belgium (with 10 or more flights) including the distance, number of
flights and CO2 emissions in 2020
City pair City pair2 Distance (km) Flights | COz emissions (tonnes)
Liege-Maastricht Maastricht-Liege 37.04 113 124
Ostend-Lille Lille-Ostend 72.23 67 78
Antwerp-Eindhoven | Eindhoven-Antwerp 72.23 42 54
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2021

Table 32 - Number of departing private flights and the CO2 emissions in Belgium in 2021

Flights

CO; emissions (tonnes)

6,963

25,276

Table 33 - Top three airports of Belgium with most departing private flights in 2021

Airport ICAO Airport name Number of flights |
EBBR Brussels Airport 2,500
EBAW Antwerp International Airport 1,650
EBCI Brussels South Charleroi Airport 1,107

Table 34 - Most flown routes by private aircraft, including number of flights and COz emissions in Belgium in

2021
City pair City pair2 Flights CO2 emissions (tonnes)
Brussels-Paris Paris-Brussels 374 707
Brussels-Geneva Geneva-Brussels 345 906
Brussels-London London-Brussels 299 658

Table 35 - Shortest private flight routes of Belgium (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO: emissions (tonnes)
Kortrijk-Mouscron Mouscron-Kortrijk 9.26 23 24
Kortrijk-Lille Lille-Kortrijk 27.78 34 36
Liege-Maastricht Maastricht-Liege 37.04 87 94

2022

Table 36 - Number of departing private flights and the CO, emissions in Belgium in 2022

Flights

CO; emissions (tonnes)

10,618

40,965

Table 37 - Top three airports of Belgium with most departing private flights in 2022

Airport ICAO Airport name Number of flights
EBBR Brussels Airport 4,346
EBAW Antwerp International Airport 2,228
EBCI Brussels South Charleroi Airport 1,322

Table 38 - Most flown routes by private aircraft, including number of flights and COz emissions in Belgium in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Brussels-London London-Brussels 647 1,603
Brussels-Paris Paris-Brussels 545 1,140
Brussels-Geneva Geneva-Brussels 407 1,046
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Table 39 - Shortest private flight routes of Belgium (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights | CO: emissions (tonnes)
Mouscron-Lille Lille-Mouscron 18.52 11 11,536
Kortrijk-Lille Lille-Kortrijk 27.78 239 254,846
Liege-Maastricht Maastricht-Liege 37.04 62 71,170

4.3  Private aviation in Bulgaria
Private flights departing from Bulgaria have increased from 416 flights in 2020 to
2,164 flights in 2022, and the CO, emissions have increased from 1,164 tonnes in 2020 to
9,895 tonnes in 2022. The most used airport for private aviation is Sofia Airport (LBSF) with
1,604 departing flights in 2022. The most frequently used route for private aviation remains
the same route between 2020-2022, which is the route between Sofia and Athens. The route
between Bourgas and Varna (79.64 km) is the shortest route for private aviation with 10 or
more flights per year for 2020, 2021 and 2022.
2020
Table 40 - Number of departing private flights and the CO; emissions in Bulgaria in 2020
Flights CO; emissions (tonnes)
416 1,164
Table 41 - Top three airports of Bulgaria with most departing private flights in 2020
Airport ICAO Airport name Number of flights
LBSF Sofia Airport 262
LBWN Varna Airport 63
LBBG Burgas Airport 41
Table 42 - Most flown routes by private aircraft, including number of flights and CO2 emissions in Bulgaria in
2020
City pair City pair2 Flights CO; emissions (tonnes)
Sofia-Athens Athens-Sofia 36 52
Sofia-Bucharest Bucharest-Sofia 36 35
Bourgas-Varna Varna-Bourgas 28 34
Table 43 - Shortest private flight routes of Bulgaria (with 10 or more flights) including the distance, number of
flights and CO2 emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Bourgas-Varna Varna-Bourgas 79.64 28 34
Sofia-Skopje Skopje-Sofia 168.53 13 10
Sofia-Bucharest Bucharest-Sofia 294.47 21 18
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2021

Table 44 - Number of departing private flights and the CO. emissions in Bulgaria in 2021

Flights

CO; emissions (tonnes)

1,485

6,441

Table 45 - Top three airports of Bulgaria with most departing private flights in 2021

Airport ICAO Airport name Number of flights |
LBSF Sofia Airport 1,043
LBWN Varna Airport 173
LBBG Burgas Airport 148

Table 46 - Most flown routes by private aircraft, including number of flights and CO; emissions in Bulgaria in

2021
City pair City pair2 Flights CO; emissions (tonnes)
Sofia-Athens Athens-Sofia 118 249
Sofia-Istanbul Istanbul-Sofia 88 267
Sofia-Nice Nice-Sofia 86 423

Table 47 - Shortest private flight routes of Bulgaria (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Bourgas-Varna Varna-Bourgas 79.64 31 36
Sofia-Plovdiv Plovdiv-Sofia 137.05 18 25
Sofia-Gorna Gorna Orechovitsa- 188.90 16 23
Orechovitsa Sofia

Table 48 - Number of departing private flights and the CO; emissions in Bulgaria in 2022

2022
Flights CO; emissions (tonnes)
2,164 9,895

Table 49 - Top three airports of Bulgaria with most departing private flights in 2022

Airport ICAO Airport name Number of flights
LBSF Sofia Airport 1,604
LBWN Varna Airport 241
LBBG Burgas Airport 159

Table 50 - Most flown routes by private aircraft, including number of flights and CO; emissions in Bulgaria in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Sofia-Athens Athens-Sofia 183 461,631.64
Sofia-Nice Nice-Sofia 147 648,052.86
Sofia-Belgrade Belgrade-Sofia 118 239,377.55
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Table 51 - Shortest private flight routes of Bulgaria (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights | CO: emissions (tonnes)
Varna-Bourgas Bourgas-Varna 79.64 37 46
Sofia-Plovdiv Plovdiv-Sofia 137.05 21 39
Sofia-Skopje Skopje-Sofia 168.53 13 19

4.4  Private aviation in Croatia
Private flights departing from Croatia have increased from 1,192 flights in 2020 to
5,642 flights in 2022, and the CO, emissions have increased from 3,091 tonnes in 2020 to
21,299 tonnes in 2022. The most used airport for private aviation is Zagreb Airport (LDZA)
with 1,392 departing flights in 2022. The most frequently used route for private aviation
changes every year, but was the route between Zagreb and Vienna in 2022. In 2021 and
2022, the shortest route for private aviation with 10 or more flights per year was the route
between Dubrovnik and Tivat (42.60 km) and in 2020, this route was between Pula and
Venice (140.75 km)
2020
Table 52 - Number of departing private flights and the CO. emissions in Croatia in 2020
Flights CO; emissions (tonnes)
1,192 3,091
Table 53 - Top three airports of Croatia with most departing private flights in 2020
Airport ICAO Airport name Number of flights
LDZA Zagreb Airport 293
LDSP Split Airport 217
LDZD Zadar Airport 210
Table 54 - Most flown routes by private aircraft, including number of flights and CO; emissions in Croatia in
2020
City pair City pair2 Flights CO; emissions (tonnes)
Zagreb-Verona Verona-Zagreb 45 83
Zadar-Bratislava Bratislava-Zadar 44 86
Zadar-Prague Prague-Zadar 36 75
Table 55 - Shortest private flight routes of Croatia (with 10 or more flights) including the distance, number of
flights and CO2 emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Pula-Venice Venice-Pula 140.75 10 9
Zagreb-Pula Pula-Zagreb 190.76 29 22
Zagreb-Vienna Vienna-Zagreb 268.54 24 39
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2021

Table 56 - Number of departing private flights and the CO2 emissions in Croatia in 2021

Flights

CO; emissions (tonnes)

4,020

13,673

Table 57 - Top three airports of Croatia with most departing private flights in 2021

Airport ICAO Airport name Number of flights
LDZA Zagreb Airport 805
LDSP Split Airport 793
LDDU Dubrovnik Airport 725

Table 58 - Most flown routes by private aircraft, including number of flights and CO: emissions in Croatia in

2021
City pair City pair2 Flights CO2 emissions (tonnes)
Zadar-Budapest Budapest-Zadar 72 148
Zagreb-Pula Pula-Zagreb 71 78
Zadar-Bratislava Bratislava-Zadar 67 133

Table 59 - Shortest private flight routes of Croatia (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO; emissions (tonnes)

Dubrovnik-Tivat Tivat-Dubrovnik 42.60 36 55

Split-Bol Bol-Split 42.60 12 17

Split-Zadar Zadar-Split 98.16 43 70
2022

Table 60 - Number of departing private flights and the CO. emissions in Croatia in 2022

Flights CO; emissions (tonnes)
5,642 21,299

Table 61 - Top three airports of Croatia with most departing private flights in 2022

Airport ICAO Airport name Number of flights
LDZA Zagreb Airport 1,392
LDDU Dubrovnik Airport 1,050
LDSP Split Airport 999

Table 62 - Most flown routes by private aircraft, including number of flights and CO; emissions in Croatia in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Zagreb-Vienna Vienna-Zagreb 191 449
Zadar-Bratislava Bratislava-Zadar 172 379
Zagreb-Verona Verona-Zagreb 154 309
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Table 63 - Shortest private flight routes of Croatia (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Dubrovnik-Tivat Tivat-Dubrovnik 42.60 23 43
Pula-Portoroz Portoroz-Pula 68.52 25 31
Split-Zadar Zadar-Split 98.16 51 86

4.5 Private aviation in Cyprus
Private flights departing from Cyprus have increased from 265 flights in 2020 to 1,777 flights
in 2022, and the CO, emissions have increased from 2,537 tonnes in 2020 to 13,881 tonnes
in 2022. The most used airport for private aviation is Larnaca International Airport (LCLK)
with 1,374 departing flights in 2022. The most frequently used route in 2020 and 2021 was
the route between Larnaca and Moscow, but in 2022 the most frequently used route for
private aviation is between Larnaca and Athens. The shortest route for private aviation with
10 or more flights per year in 2020 was between Larnaca and Rhodes (525.97 km), but in
2021 and 2022 the shortest route is between Paphos and Rhodes (440.78 km).
2020
Table 64 - Number of departing private flights and the CO2 emissions in Cyprus in 2020
Flights CO; emissions (tonnes)
265 2,537
Table 65 - Top three airports of Cyprus with most departing private flights in 2020
Airport ICAO Airport name Number of flights
LCLK Larnaca International Airport 197
LCPH Paphos International Airport 66
LCEN Ercan International Airport 2
Table 66 - Most flown routes by private aircraft, including number of flights and CO2 emissions in Cyprus in
2020
City pair City pair2 Flights CO; emissions (tonnes)
Larnaca-Moscow Moscow-Larnaca 85 920
Paphos-Moscow Moscow-Paphos 33 353
Larnaca-Athens Athens-Larnaca 28 138
Table 67 - Shortest private flight routes of Cyprus (with 10 or more flights) including the distance, number of
flights and CO2 emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Larnaca-Rhodes Rhodes-Larnaca 525.97 13 47
Larnaca-Mykonos Mykonos-Larnaca 794.51 14 120
Larnaca-Athens Athens-Larnaca 929.70 28 138
26 220447 - CO; emissions of private aviation in Europe - March 2023 Y\




2021

Table 68 - Number of departing private flights and the CO2 emissions in Cyprus in 2021

Flights

CO; emissions (tonnes)

1,679

13,673

Table 69 - Top three airports of Cyprus with most departing private flights in 2021

Airport ICAO Airport name Number of flights |
LCLK Larnaca International Airport 1,270
LCPH Paphos International Airport 398
LCEN Ercan International Airport 8

Table 70 - Most flown routes by private aircraft, including number of flights and CO; emissions in Cyprus in

2021
City pair City pair2 Flights CO2 emissions (tonnes)
Larnaca-Moscow Moscow-Larnaca 474 4,881
Larnaca-Athens Athens-Larnaca 236 1,099
Larnaca-Kiev Kiev-Larnaca 118 849

Table 71 - Shortest private flight routes of Cyprus (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Paphos-Rhodes Rhodes-Paphos 440.78 19 450
Larnaca-Rhodes Rhodes-Larnaca 525.97 99 325
Paphos-Mykonos Mykonos-Paphos 709.32 27 130

2022

Table 72 - Number of departing private flights and the CO2 emissions in Cyprus in 2022

Flights CO; emissions (tonnes)
1,777 13,881

Table 73 - Top three airports of Cyprus with most departing private flights in 2022

Airport ICAO Airport name Number of flights
LCLK Larnaca International Airport 1,374
LCPH Paphos International Airport 380
LCRA RAF Akrotiri 14

Table 74 - Most flown routes by private aircraft, including number of flights and CO: emissions in Cyprus in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Larnaca-Athens Athens-Larnaca 303 1,424
Larnaca-Rhodes Rhodes-Larnaca 176 530
Larnaca-London London-Larnaca 163 2,413
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Table 75 - Shortest private flight routes of Cyprus (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights CO; emissions
Paphos-Rhodes Rhodes-Paphos 440.78 46 137
Larnaca-Rhodes Rhodes-Larnaca 525.97 176 530
Larnaca-Kos Kos-Larnaca 625.98 15 50

4.6 Private aviation in Czech Republic
Private flights departing from Czech Republic have increased from 1,481 flights in 2020 to
7,438 flights in 2022, and the CO, emissions have increased from 3,516 tonnes in 2020 to
30,920 tonnes in 2022. The most used airport for private aviation is Vaclav Havel Airport
Prague (LKPR) with 5,424 departing flights in 2022. The most frequently used route for
private aviation in 2020 and 2021 was the route between Prague and Ostrava, but in 2022
the most frequently used route is between Prague and Bratislava. The shortest route for
private aviation with 10 or more flights per year in 2020 was between Prague and Karlovy
Vary (96.30 km), but in 2021 and 2022 the shortest route is between Brno and Uherske
Hradiste (55.56 km).
2020
Table 76 - Number of departing private flights and the CO. emissions in Czech Republic in 2020
Flights CO; emissions (tonnes)
1,481 3,516
Table 77 - Top three airports of Czech Republic with most departing private flights in 2020
Airport ICAO Airport name Number of flights
LKPR Prague Airport 861
LKMT Ostrava Airport 237
LKTB Brno-Turany Airport 173
Table 78 - Most flown routes by private aircraft, including number of flights and CO2 emissions in Czech
Republic in 2020
City pair City pair2 Flights CO: emissions (tonnes)
Prague-Ostrava Ostrava-Prague 149 236
Prague-Bratislava Bratislava-Prague 106 171
Prague-Brno Brno-Prague 83 123
Table 79 - Shortest private flight routes of Czech Republic (with 10 or more flights) including the distance,
number of flights and CO; emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Prague-Karlovy Vary | Karlovy Vary-Prague 96.30 27 30
Prague-Pardubice Pardubice-Prague 105.56 45 48
Brno-Bratislava Bratislava-Brno 114.82 21 26
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2021

Table 80 - Number of departing private flights and the CO; emissions in Czech Republic in 2021

Flights

CO; emissions (tonnes)

4,684

14,224

Table 81 - Top three airports of Czech Republic with most departing private flights in 2021

Airport ICAO Airport name Number of flights
LKPR Prague Airport 3,214
LKMT Ostrava Airport 580
LKTB Brno-Turany Airport 465

Table 82 - Most flown routes by private aircraft, including number of flights and CO; emissions in

Czech Republic in 2021

City pair City pair2 Flights CO2 emissions (tonnes)
Prague-Ostrava Ostrava-Prague 268 411
Prague-Bratislava Bratislava-Prague 266 439
Prague-Vienna Vienna-Prague 200 343

Table 83 - Shortest private flight routes of Czech Republic (with 10 or more flights) including the distance,
number of flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Brno-Uherske Hradiste Uherske Hradiste-Brno 55.56 14 14
Prague-Karlovy Vary Karlovy Vary-Prague 96.30 50 56
Prague-Pardubice Pardubice-Prague 105.56 58 66

2022

Table 84 - Number of departing private flights and the CO2 emissions in Czech Republic in 2022

Flights

CO; emissions (tonnes)

7,438

30,920

Table 85 - Top three airports of Czech Republic with most departing private flights in 2022

Airport ICAO Airport name Number of flights
LKPR Prague Airport 5,424
LKMT Ostrava Airport 801
LKTB Brno-Turany Airport 680

Table 86 - Most flown routes by private aircraft, including number of flights and CO; emissions in

Czech Republic in 2022

City pair City pair2 Flights CO: emissions (tonnes)
Prague-Bratislava Bratislava-Prague 572 1,247
Prague-London London-Prague 436 2,053
Prague-Ostrava Ostrava-Prague 340 612
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Table 87 - Shortest private flight routes of Czech Republic (with 10 or more flights) including the distance,
number of flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights | CO; emissions (tonnes)
Brno-Uherske Hradiste Uherske Hradiste-Brno 55.56 29 30
Prague-Karlovy Vary Karlovy Vary-Prague 96.30 96 107
Prague-Pardubice Pardubice-Prague 105.56 79 158

4,7  Private aviation in Denmark
Private flights departing from Denmark have increased from 1,400 flights in 2020 to
5,898 flights in 2022, and the CO, emissions have increased from 3,117 tonnes in 2020 to
24,888 tonnes in 2022. The most used airport for private aviation is Roskilde Airport (EKRK)
with 1,573 departing flights in 2022. The most frequently used route for private aviation in
2020 and 2021 was the route between Aalborg and Copenhagen, but in 2022 the most
frequently used route is between Copenhagen and London. The shortest route for private
aviation with 10 or more flights changes every year, but for 2022 it was the route between
Copenhagen and Malmo (77.78 km).
2020
Table 88 - Number of departing private flights and the CO2 emissions in Denmark in 2020
Flights CO; emissions (tonnes)
1,400 3,117
Table 89 - Top three airports of Denmark with most departing private flights in 2020
Airport ICAO Airport name Number of flights
EKRK Copenhagen Roskilde Airport 421
EKYT Aalborg Airport 203
EKBI Billund Airport 177
Table 90 - Most flown routes by private aircraft, including number of flights and CO; emissions in Denmark in
2020
City pair City pair2 Flights CO; emissions (tonnes)
Aalborg-Copenhagen Copenhagen-Aalborg 96 134
Aalborg-Bremen Bremen-Aalborg 65 119
Copenhagen-London London-Copenhagen 49 158
Table 91 - Shortest private flight routes of Denmark (with 10 or more flights) including the distance, number
of flights and CO; emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Sonderborg-Odense | Odense-Sonderborg 66.67 27 30
Copenhagen-Malmo | Malmo-Copenhagen 77.78 13 12
Aarhus-Billund Billund-Aarhus 111.12 12 13
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2021

Table 92 - Number of departing private flights and the CO2 emissions in Denmark in 2021

Flights

CO; emissions (tonnes)

3,553

12,773

Table 93 - Top three airports of Denmark with most departing private flights in 2021

Airport ICAO Airport name Number of flights |
EKRK Copenhagen Roskilde Airport 1,064
EKCH Copenhagen Kastrup Airport 694
EKBI Billund Airport 542

Table 94 - Most flown routes by private aircraft, including number of flights and CO; emissions in Denmark in

2021
City pair City pair2 Flights CO2 emissions (tonnes)
Copenhagen-Aalborg Aalborg-Copenhagen 217 355
Copenhagen-London London-Copenhagen 158 605
Copenhagen-Billund Billund-Copenhagen 126 230

Table 95 - Shortest private flight routes of Denmark (with 10 or more flights) including the distance, number

of flights and COz emiss

ions in 2021

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Esbjerg-Billund Billund-Esbjerg 44.45 12 12
Odense-Sonderborg | Sonderborg-Odense 66.67 20 22
Copenhagen-Malmo | Malmo-Copenhagen 77.78 23 23

2022

Table 96 - Number of departing private flights and the CO2 emissions in Denmark in 2022

Flights

CO; emissions (tonnes)

5,898

24,888

Table 97 - Top three airports of Denmark with most departing private flights in 2022

Airport ICAO Airport name Number of flights
EKRK Copenhagen Roskilde Airport 1,573
EKCH Copenhagen Kastrup Airport 1,354
EKBI Billund Airport 1,049

Table 98 - Most flown routes by private aircraft, including number of flights and CO; emissions in Denmark in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Copenhagen-London London-Copenhagen 356 1,568
Copenhagen-Stockholm Stockholm-Copenhagen 294 902
Copenhagen-Billund Billund-Copenhagen 219 468
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Table 99 - Shortest private flight routes of Denmark (with 10 or more flights) including the distance, number
of flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights CO; emissions (tonnes)
Copenhagen-Malmo | Malmo-Copenhagen 77.78 1 46
Odense-Billund Billund-Odense 79.64 20 34
Odense-Aarhus Aarhus-Odense 94.45 12 14

4.8  Private aviation in Estonia
Private flights departing from Estonia have increased from 246 flights in 2020 to 983 flights
in 2022, and the CO, emissions have increased from 521 tonnes in 2020 to 4,869 tonnes in
2022. The most used airport for private aviation is Tallinn Airport (EETN) with 870 departing
flights in 2022. The most frequently used route for private aviation and the shortest route
used for private aviation (with 10 or more flights per year) is the route between Tallinn and
Helsinki for all years, which spans a distance of 100.01 km.
2020
Table 100 - Number of departing private flights and the CO2 emissions in Estonia in 2020
Flights CO; emissions (tonnes)
246 521
Table 101 - Top three airports of Estonia with most departing private flights in 2020
Airport ICAO Airport name Number of flights
EETN Tallinn Airport 233
EETU Tartu Airport 6
EEKA Kardla Airport 3
Table 102 - Most flown routes by private aircraft, including number of flights and CO; emissions in Estonia in
2020
City pair City pair2 Flights CO; emissions (tonnes)
Tallinn-Helsinki Helsinki-Tallinn 195 143
Tallinn-Stockholm Stockholm-Tallinn 92 159
Tallinn-Moscow Moscow-Tallinn 18 77
Table 103 - Shortest private flight routes of Estonia (with 10 or more flights) including the distance, number of
flights and CO2 emissions in 2020
City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Tallinn-Helsinki Helsinki-Tallinn 100.01 195 143
Tallinn-Stockholm Stockholm-Tallinn 387.07 92 159
Tallinn-Moscow® Moscow-Tallinn 855.62 13 61
3> The difference between this route and the route in Table 102 can be explained by the fact that Moscow has
multiple airports, and this route represents only one of these airports that leads to the shortest route possible.
32 220447 - CO; emissions of private aviation in Europe - March 2023 Y\




2021

Table 104 - Number of departing private flights and the CO; emissions in Estonia in 2021

Flights

CO; emissions (tonnes)

762

2,855

Table 105 - Top three airports of Estonia with most departing private flights in 2021

Airport ICAO Airport name Number of flights |
EETN Tallinn Airport 707
EETU Tartu Airport 34
EEKE Kuressaare Airport 6

Table 106 - Most flown routes by private aircraft, including number of flights and CO; emissions in Estonia in

2021
City pair City pair2 Flights CO; emissions (tonnes)
Tallinn-Helsinki Helsinki-Tallinn 391 370
Tallinn-Moscow Moscow-Tallinn 150 614
Tallinn-Saint Petersburg Saint Petersburg-Tallinn 122 301

Table 107 - Shortest private flight routes of Estonia (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2021

City pair City pair2 Distance (km) Flights | CO2 emissions (tonnes)
Tallinn-Helsinki Helsinki-Tallinn 100.01 386 364
Tallinn-Tartu Tartu-Tallinn 164.83 16 21
Tallinn-Tampere Tampere-Tallinn 231.50 10 15

2022

Table 108 - Number of departing private flights and the CO2 emissions in Estonia in 2022

Flights CO; emissions (tonnes)
983 4,869

Table 109 - Top three airports of Estonia with most departing private flights in 2022

Airport ICAO Airport name Number of flights
EETN Tallinn Airport 870
EETU Tartu Airport 71
EEKE Kuressaare Airport 17

Table 110 - Most flown routes by private aircraft, including number of flights and CO; emissions in Estonia in

2022
City pair City pair2 Flights CO: emissions (tonnes)
Tallinn-Helsinki Helsinki-Tallinn 221 257
Tallinn-London London-Tallinn 76 514
Tallinn-Stockholm Stockholm-Tallinn 70 157
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Table 111 - Shortest private flight routes of Estonia (with 10 or more flights) including the distance, number of
flights and CO; emissions in 2022

City pair City pair2 Distance (km) Flights | CO: emissions (tonnes)
Tallinn-Helsinki Helsinki-Tallinn 100.01 220 256
Tallinn-Parnu Parnu-Tallinn 112.97 12 14
Tallinn-Hyvinkaa Hyvinkaa-Tallinn 137.05 10 13

4.9 Private aviation in Finland®
Private flights departing from Finland have increased from 2,758 flights in 202