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Abstract 
 
Purpose – This project calculates “Trip Emission Ecolabels” (TEE) based on fuel perfor-

mance, equivalent CO2, local noise level and local air pollution with NOx. As such, flight 
routes to different destinations (domestic, short-, middle- and long-distance) can be compared. 
Passengers obtain hints for selecting a flight option for minimum environmental impact.  
Methodology – The TEEs for flight connections are calculated with an Excel tool. Consid-
ered are the distance of the flight and aircraft performance parameters from a database de-
pending on aircraft and engine model and cabin layout.  
Findings – Flight booking engines consider today at best CO2 emissions, but not the whole 
environmental impact of a flight. The fastest, shortest or cheapest flight may not be the flight 
with the least environmental impact. For an evaluation of the trip, both the flight routing and 
the aircraft environmental performance per passenger is important.  
Research Limitations – The available data for turboprop engines does not contain infor-
mation about nitrogen oxides (NOx) emitted by the engine. Therefore, turboprop aircraft are 
not taken into account in this report. Due to the many available flight connections and combi-
nations, this report can only work with selected examples.  
Practical Implications – The applied method allows calculating and comparing the environ-
mental impact of a trip with a combination of different stopovers and aircraft. Today, flight 
options have to be extracted from flight booking engines and have to be processed offline. In 
the future these calculations can be offered to passengers directly by flight booking engines. 
Furthermore, also airlines could calculate and decide on the aircraft, engine, cabin layout and 
routing, to offer environmentally beneficial flight connections.  
Social Implications – The environmental impact of different trips can be made more trans-
parent and can therefore be discussed in public.  
Originality – This project is an addition to previous research and the first one to use the exist-
ing TEE method to this extent. 
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DEPARTMENT OF AUTOMOTIVE AND AERONAUTICAL ENGINEERING 

Analysis of Flight Routes and Hints for Passengers – 
The Trip Emission Ecolabel

Background 
The environmental awareness of travelers has grown bigger in the last decade, and flight 
booking engines have responded, showing a CO2 emission value as part of their search re-
sults. To allow passengers a better choice among offered aircraft for a flight, an Ecolabel for 
Aircraft was developed by Haß and Scholz in the year 2015. Based on the Ecolabel for Air-
craft, Hurtecant under the supervision of Scholz developed two methods for a Trip Emission 
Ecolabels, because a passenger often cannot easily recognize the flight connection with least 
environmental impact. 

Task 
Task of this project is to apply the best of the two existing Trip Emission Ecolabels to a 
variety of flight connections, to discuss the findings and to give hints for passengers, 
when it comes to selecting a flight option. Following subtasks have to be considered:  

• Review the previous research and decide, which Trip Emission Ecolabels should be used.
• Find interesting routes for the application of the Trip Emission Ecolabel.
• Calculate and print Ecolabels for Aircraft for missing aircraft, engine and cabin 

combinations.
• Calculate and print Trip Emission Ecolabels for interesting flight connections, found 

with a flight booking engine.
• Draw up an overview and discuss the findings.

The report has to be written in English based on German or international standards on report 
writing. 
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1 Introduction 
 

1.1 Motivation 
 
Energy labels for different electronical devices are very common these days, an equivalent la-
belling for aircraft or flight connections is not. Some very cheap connections can be found at 
low-cost carriers but will increase the ecological footprint of the trip by flying via unreasona-
ble layovers. 
 
A long time the price of a trip was the dominating criterion, but the ecological awareness of 
travelers grew bigger and bigger. To meet the new upcoming requirements of passengers, an 
ecolabel must be published to satisfy these claims of more transparency about the environ-
mental impact of flights and flight connections. 
 
This project will compare a variety of flight connections and point out some deficiencies 
which can be discussed by using the method of the “Trip Emission Ecolabel”. In contrast to 
electronical devices, where a better efficiency can save money, the most efficient flight will 
not always be the cheapest. 
 
By implementing this more accurate tool to calculate the environmental impact of a trip into 
flight search and booking engines, the passengers can get a better idea of their ecological 
footprint by a specific trip or decide which flight connection to choose. 
 
Furthermore, airlines could use this tool to reconsider their decisions on their routes or aircraft 
models for an eco-friendlier connection of origin and destination, because the most fuel-
efficient flight is not always the one with the overall best environmental impact. 
 
 
 

1.2 Title Terminology 
 
Analysis 
The Cambridge Dictionary defines the word , among other things, as “the process of 
studying or examining something in an organized way to learn more about it, or a particular 
study of something” (Cambridge Dictionary 2022d) and describes the method of work in this 
paper. 
 
Flight 
The Cambridge Dictionary defines the word , among other things, as “a journey in an 
aircraft” (Cambridge Dictionary 2022). 
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calculation tool for the ecolabel was improved by Sokour and Bähr due to automation of the 
Excel sheets and they provided a user guide for it. 
 
Velasco reviewed the previous done research and suggested new designs for the ecolabel, he 
also considered all forms of transportation for an evaluation of the environmental impact of 
travelling. 
 
The last update of the ecolabel was done by Hurtecant and new tools named 

 were created to compare flight connections with more than one flight and more 
than one aircraft model. Those two tools result in two different . 
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1.5 Structure of the Work 

 
This project consists of 8 chapters. The structure of this work is as follows: 
 

Chapter 2 In this chapter the previous research on the subject of ecolabels for aircraft and 
flight connections are reviewed. 

Chapter 3 The process of finding routes and information about flight connections for the 
application of the given tools is described in this chapter. 

Chapter 4 In this chapter the work of adding missing aircraft information to the given da-
tabase and calculating new “Ecolabels for Aircraft” is described. 

Chapter 5 This chapter gives information about how the “Trip Emission Ecolabel” is cal-

culated and describes the previous acquired concepts of calculation. 

Chapter 6 This chapter provides sought-out results of the comparison of calculated flight 
connections. 

Chapter 7 This chapter provides the discussion on the findings of this project. 

Chapter 8 This chapter provides summery and conclusions of this project, furthermore, 
hints for passengers are given when it comes to selecting a flight option. 

Chapter 9 This chapter contains recommendations to future work on this subject. 

Appendix A Contains all routes and flight connections calculated in this project. 

Appendix B Contains a list of all new aircraft combinations added to the database. 

Appendix C Contains all prints of “Ecolabels for Aircraft” calculated for this project. 

Appendix D Contains all prints of “Trip Emission Ecolabels” calculated for this project. 

Appendix E Contains more detailed tables of the sought-out results presented in Chapter 6. 
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2 Literature Review 
 

2.1 Master Thesis of MacDonald 
 
In his master thesis, MacDonald (2012, sec. 6.1) states, that ticket prices and the environmen-
tal impact often do not correlate. Beyond that, MacDonald explains that often the cheapest 
travel option is a flight connection with great detours. 
 
To assess flight options based on cost, flight time and efficiency, and to confirm the previous 
statements, MacDonald developed a tool called  and confirmed his argu-
ments (MacDonald 2012, sec. 6.3). 
 
 
 

2.2 Bachelor Thesis of Haß 
 
In 2015 in a bachelor thesis (Haß 2015), the  was first defined, and the 
author specified “the most relevant environmental impacts of aviation and the causative emis-
sions of aircraft”. 
 
To determine the environmental impact of aircraft, the emission of carbon dioxide (CO2), ni-
trogen oxides (NOx), [fuel consumption, author’s note] and noise pollution are considered. 
The comparison of the calculated results and use of normalizing factors allows a comparison 
of different aircraft models and cabin layouts. These results are rated [like in an Energy Label, 
author’s note], can be compared and give a general indication of the environmental perfor-
mance of every aircraft. (Haß 2015, Abstract) 
 
In his bachelor thesis, Haß (2015, sec. 7.2) states, that the used emission data are not certified 
to the time the thesis was written. Another adjustment that was suggested, is the implementa-
tion of the cruise altitude. 
 
 
 

2.3 Master Thesis of Van Endert 
 
The master thesis (Van Endert 2017) deals with the further development and explanation of 
the  [first developed by Haß, author’s note] and the tools for the genera-
tion (Van Endert 2017, sec. 1.3). Van Endert also optimized the metrics of the tool and 
changed the design referring to an EU Energy Label, which simplified the dealing with this 
label for passengers. 
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2.6 Master Thesis of Hurtecant 
 
A master thesis in 2021 (Hurtecant 2021) should update the design of the 

 to follow ISO standards and the results of the calculation should be presented in an easy 
way to be understood by passengers. Moreover, not only an ecolabel to compare aircraft and 
therefore direct flights, other tools should compare the environmental impact when the desti-
nation is reached with more than one leg (Hurtecant 2021, Task). 
 
Hurtecant discusses and shows the previous ecolabels and developed a new design of the eco-
label to fit ISO standards (Hurtecant 2021, sec.6). A user interface was added to the calcula-
tion tool for  to provide an easier input of new aircraft into the database 
(Hurtecant 2021, sec. 7.1.2) 
 
To compare flights with lay- or stopovers, Hurtecant developed three concepts of tools to cal-
culate multi-leg trips (Hurtecant 2021, sec. 7.2). 
 
Hurtecant seized the recommendation of  and modified the calculation of noise rat-
ings of jets and turboprops in order to make jets and turboprops comparable (Hurtecant 2021, 
sec. 9.1). 
 
The recommendations of Hurtecant state beside other, that the air pollution of turboprops still 
cannot be calculated due to lack of publicly available data and the rating of CO2-equivalent is 
uncertain yet and needs further research. The final advice Hurtecant gave in his thesis, is to 
automate the tools to make it easier for passengers to use. (Hurtecant 2021, sec. 10) 
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3 Routes for the Application 
 

3.1 Finding Routes and Flight Connections 
 
In this project the Hamburg Airport is picked as the departure airport for all considered desti-
nations, because there are many flights taking place at Hamburg and many possible flight 
connections with and without layovers. 
 
To find popular destinations from Hamburg Airport, the webpage of the airport was consulted 
and as mentioned in Hamburg Airport (2021) the most popular destination in 2020 was Mu-
nich. This destination is considered as an example of a domestic or short-haul flight. In the list 
of the top 10 destinations also Palma de Mallorca (place #7 and place #2 for summer holi-
days) and Antalya (place #9 in the year 2019) are mentioned. These two destinations will be 
examples for medium-haul flights. 
 
For a greater variety in evaluated destinations and flight connections the flight search engine 
of Google was consulted. All 100 selected routes and connections that were used to create a 

 are shown in Table A.1 in the appendix. 
 
 
 

3.2 Flight Search Engine 
 
The flight search engine, which can be found on Google (2022), provides additional infor-
mation of price, estimated flight time, layovers, operating airline, planned aircraft model, 
flight number, the estimated CO2-Emission for one passenger and the additional or saved 
emission over a common flight. An example of a search result for a flight connection is 
shown in Figure 3.1. 
 
 
 

3.3 Evaluating the Information of the Flight Connections 
 
To evaluate the correctness of the information provided by the flight search engine and to 
gather additional information, another online tool was used. The flight and aircraft online 
search tool, which can be found at Flightradar24 (2022), shows future and past information of 
a certain flight number as shown as an example in Figure 3.2. 
 
Flightradar24 gives an information of the aircraft model used in past flights. The free version 
of the online tool provides information of the last 7 days and some planned flights in the fu-
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ture. Flights of one flight number, or one route, are not always done by the same aircraft, es-
pecially not in bigger airlines with a big and diverse fleet. If a flight is operated by different 
aircraft models, the most used model was selected. To get a cabin layout for the flight, the last 
used aircraft of the selected model and its registration number was considered as an example. 
 

Figure 3.1 Example of a searched flight connection with Google Flights 

(modified from Google 2022) 
 

Figure 3.2 Example of additional information given by Flightradar24 

(modified from Flightradar24 2022) 
 
  



35 

 

4 Generating New Ecolabels 
 

4.1 Research of the Aircraft Information 

 
After gathering all information of the flight connection, the information about the operating 
aircraft of these flight connections must be researched. Generally speaking, the research was 
done like described in Van Endert (2017, sec. 5.1.1). The website seatguru.com gave infor-
mation of cabin layouts and from the website airfleets.net, or the website of the airline, the 
provided information about the engines were used. 
 

 
Figure 4.1 Seating details of Airbus A350-900 of Lufthansa from SeatGuru (2022) 

 

 

 
Figure 4.2 General information about an aircraft from Airfleets (2022) 
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In Figure 4.1 an example of the provided information from seatguru.com is shown. In this ex-
ample an Airbus A350-900 operated by Lufthansa is chosen. Lufthansa had two layouts for 
their cabin of an A350-900. In this case Layout 2 was chosen and the website gives infor-
mation about the number of seats in each travel class, the seat pitch and the width of the seats. 
 
Figure 4.2 shows an example of the given information from airfleets.net. The searched infor-
mation from this website is the installed engine type. In this example of an Airbus A350-900 
from Lufthansa with the registration D-AIXA two engines of the type Rolls-Royce Trent 
XWB (RR Trent XWB) are installed. 
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4.2 Adding New Aircraft Combinations to the Database 
 
Once the information of the aircraft are gathered, they can be added to the database of the 
Ecolabel Tool like described in Hurtecant (2021, sec. 7.1.2). Following an ecolabel of the new 
combination can be generated. A list of new added combinations can be found in Table B.1 in 
the appendix. Figure 4.1 shows an example of an . The chosen aircraft 
for this example is an Airbus A320 from Lauda Europe with 180 seats and installed V2527-
A5 engines. This specific aircraft has an  of 7,12 and is graded with B. The 
score of the  is defined from the worst possible score of 0 and a grade G and 
the best possible score of 10 and the grade A (Hurtecant 2021, sec. 5.6). Additionally given 
and rated information are the  (Hurtecant 2021, sec. 5.2.6), the 

 (Hurtecant 2021, sec.5.4.7), the  (Hurtecant 2021, sec. 5.5.3), 
the  (Hurtecant 2021, sec. 5.3.3) and a more detailed information about the 

 broken up into the travel classes (Hurtecant 2021, sec. 5.2.8). 
 

 
Figure 4.3 Ecolabel for Aircraft, example of an A320 

of Lauda Europe  
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5 Generating Trip Emission Ecolabels 
 

5.1 Explanation of the Previous Acquired Calculators 
 
To calculate the ratings of a  Hurtecant supplied two concepts of 

. The first concept, described by Hurtecant, results in an ecolabel as pre-
vious known from Van Endert but gives average values, whilst taking the leg-distance into 
account, of the operated aircraft on this multi-stop connection (Hurtecant 2021, sec. 7.2.1). 
The second concept also takes the total flown distance into account and results in a new de-
sign. This design gives values about the absolute impact of the flight connection and com-
pares it to a reference non-stop flight of a Boeing 737-800 with a distance of 2400 km (Hur-
tecant 2021, sec. 7.2.2). 
 
 
 
5.1.1 First Concept of Hurtecant 
 
To get an ecolabel for a connection with stop-/layovers, two or more  
need to be combined. To combine those ecolabels and their calculated values, average values 
will be formed for the new combined ecolabel as following: 
 

  (5.1) 

 
In Equation (5.1) the average fuel performance ( ) is calculated, this equation applies for 
the general fuel performance of the aircraft and to the travel class fuel performances. The 
multiplication of fuel performances of the operated aircraft (  ; ; … ; ) and the relat-
ed flown distances between the airports (  ;  ; … ; ) are added and divided by the total 
flown distance between the airports. 
 

  (5.2) 

 
Equation (5.2) is used to calculate the average CO2 equivalent emission ( ). For the 
calculation, the CO2 equivalent emissions of the operated aircraft (  
and the related flown distances between the airports (  ;  ; … ; ) are added and divided 
by the total flown distance between the airports. 
 

  (5.3) 

 





40 

 

Equation (5.8) is used to get the normalized value of the Local Air Pollution ( ). In this 
equation the statistical minimum value of the Local Air Pollution ( ) is subtracted from the 
average Local Air Pollution ( ) and divided by the subtraction of the statistical maximum 
value of the Local Air Pollution ( ) and . 
 
  (5.9) 
 
Equation (5.9) shows how the  ( ) is calculated. The results of Equations (5.5) 
– (5.8) are considered and weighted with factors that describe the environmental impact of the 
assigned emission. The weighing factors are described in Hurtecant (2021, sec. 5.6). 
 

Figure 5.1 Ecolabel of an Airbus A319 from 
Eurowings 

Figure 5.2 Ecolabel of a Boeing 737-800 from 
Air Europa 

 
A flight from Hamburg to Palma de Mallorca with a layover in Valencia is used as an exam-
ple for the above-described calculations. The first leg to Valnecia is a flight with Eurowings 
in an Airbus A319, the ecolabel of this aircraft is shown in Figure 5.1, the second leg is a 
flight with Air Europa in a Boeing 737-800, the ecolabel of this aircraft is shown in Figure 
5.2. 
 



41 

 

Once the Equations (5.1) – (5.9) are applied to the example, the following results are re-
ceived: 
 

From Equation (5.1) with: 𝑃𝑓,1,general = 0,0266 
kg

km

seat
 ; 𝑃𝑓,2,general = 0,0241 

kg

km

seat
 ; 𝑅1 =

1761 km; 𝑅2 = 277 km 
 

𝑃𝑓,𝑎𝑣𝑔,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 =
𝑃𝑓,1,general ⋅ 𝑅1 + 𝑃𝑓,2,general ⋅ 𝑅2 + ⋯ + 𝑃𝑓,𝑛,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 ⋅ 𝑅𝑛

𝑅1 + 𝑅2 + ⋯ + 𝑅𝑛
 

 

𝑃𝑓,𝑎𝑣𝑔,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 =
0,0266 ⋅ 1761 + 0,0241 ⋅ 277

1761 + 277
⋅

kg
km
seat ⋅ km

km
  

 

𝑃𝑓,𝑎𝑣𝑔,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 = 0,0262 

kg
km
seat

 

  (5.10) 
 

From Equation (5.1) with: 𝑃𝑓,1,EC = 0,0255 
kg

km

seat
 ; 𝑃𝑓,2,EC = 0,0236 

kg

km

seat
 ; 𝑅1 = 1761 km; 

𝑅2 = 277 km 
 

𝑃𝑓,𝑎𝑣𝑔,𝐸𝐶 =
𝑃𝑓,1,EC ⋅ 𝑅1 + 𝑃𝑓,2,EC ⋅ 𝑅2 + ⋯ + 𝑃𝑓,𝑛,𝐸𝐶 ⋅ 𝑅𝑛

𝑅1 + 𝑅2 + ⋯ + 𝑅𝑛
 

 

𝑃𝑓,𝑎𝑣𝑔,𝐸𝐶 =
0,0255 ⋅ 1761 + 0,0236 ⋅ 277

1761 + 277
⋅

kg
km
seat ⋅ km

km
  

 

𝑃𝑓,𝑎𝑣𝑔,𝐸𝐶 = 0,0252 

kg
km
seat

 

  (5.11) 
 

From Equation (5.2) with: 𝐸𝐶𝑂2,1 = 0,393 
kg

km

seat
 ; 𝐸𝐶𝑂2,2 = 0,330 

kg

km

seat
 ; 𝑅1 = 1761 km ; 𝑅2 =

277 km 
 

𝐸𝐶𝑂2,𝑎𝑣𝑔 =
𝐸𝐶𝑂2,1 ⋅ 𝑅1 + 𝐸𝐶𝑂2,2 ⋅ 𝑅2 + ⋯ + 𝐸𝐶𝑂2,𝑛 ⋅ 𝑅𝑛

𝑅1 + 𝑅2 + ⋯ + 𝑅𝑛
 

𝐸𝐶𝑂2,𝑎𝑣𝑔 =
0,393 ⋅ 1761 + 0,330 ⋅ 277

1761 + 277
⋅

kg
km
seat ⋅ km

km
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𝐸𝐶𝑂2,𝑎𝑣𝑔 = 0,383 

kg
km
seat

 

  (5.12) 
 

From Equation (5.3) with: 𝑁𝑙𝑜𝑐𝑎𝑙,1 = 0,941 
EPNdB

EPNdB
 ; 𝑁𝑙𝑜𝑐𝑎𝑙,2 = 0,956 

EPNdB

EPNdB
 ; 𝑛𝑓𝑙𝑖𝑔ℎ𝑡𝑠 = 2 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑎𝑣𝑔 =
𝑁𝑙𝑜𝑐𝑎𝑙,1 + 𝑁𝑙𝑜𝑐𝑎𝑙,2 + ⋯ + 𝑁𝑙𝑜𝑐𝑎𝑙,𝑛

𝑛𝑓𝑙𝑖𝑔ℎ𝑡𝑠
 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑎𝑣𝑔 =
0,941 + 0,956

2
⋅

EPNdB
EPNdB

1
 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑎𝑣𝑔 = 0,949 
EPNdB

EPNdB
 

  (5.13) 
 
From Equation (5.4) with: 𝐴1 = 40,5

g

kN
 ; 𝐴2 = 52,6

g

kN
 ; 𝑛𝑓𝑙𝑖𝑔ℎ𝑡𝑠 = 2 

 

𝐴𝑎𝑣𝑔 =
𝐴1 + 𝐴2 + ⋯ + 𝐴𝑛

𝑛𝑓𝑙𝑖𝑔ℎ𝑡𝑠
 

 

𝐴𝑎𝑣𝑔 =
40,5 + 52,6

2
⋅

g
kN
1

 

 

𝐴𝑎𝑣𝑔 = 46,55 
g

kN
 

  (5.14) 
 

From Equation (5.5) with: 𝑃𝑓,𝑎𝑣𝑔,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 = 0,0262 
kg

km

seat
 ; 𝑓

𝑚𝑖𝑛
= 0,0131 

kg
km

seat
 ; 𝑓

𝑚𝑎𝑥
=

0,0798 
kg
km

seat
  

 

𝑃𝑓,𝑛𝑜𝑟𝑚. =
𝑃𝑓,,𝑎𝑣𝑔,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 − 𝑓𝑚𝑖𝑛

𝑓𝑚𝑎𝑥 − 𝑓𝑚𝑖𝑛
 

 

𝑃𝑓,𝑛𝑜𝑟𝑚. =
0,0262 − 0,0131

0,0798 − 0,0131
⋅

kg
km
seat
kg
km
seat
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𝑃𝑓,𝑛𝑜𝑟𝑚. = 0,1967 
  (5.15) 
 

From Equation (5.6) with: 𝐸𝐶𝑂2,𝑎𝑣𝑔 = 0,383 
kg

km

seat
 ; 𝐸𝐶𝑂2,𝑚𝑖𝑛 = 0,0543 

kg

km

seat
 ; 𝐸𝐶𝑂2,𝑚𝑎𝑥 =

1,1066 
kg

km

seat
 

 

𝐸𝐶𝑂2,𝑛𝑜𝑟𝑚. =
𝐸𝐶𝑂2,𝑎𝑣𝑔 − 𝐸𝐶𝑂2,𝑚𝑖𝑛

𝐸𝐶𝑂2,𝑚𝑎𝑥 − 𝐸𝐶𝑂2,𝑚𝑖𝑛
 

 

𝐸𝐶𝑂2,𝑛𝑜𝑟𝑚. =
0,383 − 0,0543

1,1066 − 0,0543
⋅

kg
km
seat
kg
km
seat

 

 

𝐸𝐶𝑂2,𝑛𝑜𝑟𝑚. = 0,313 
  (5.16) 
 

From Equation (5.7) with: 𝑁𝑙𝑜𝑐𝑎𝑙,𝑎𝑣𝑔 = 0,949 
EPNdB

EPNdB
 ; 𝑁𝑙𝑜𝑐𝑎𝑙,𝑚𝑖𝑛,𝑗𝑒𝑡 = 0,81753 

EPNdB

EPNdB
 ; 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑚𝑎𝑥,𝑗𝑒𝑡 = 1,00042 
EPNdB

EPNdB
 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑛𝑜𝑟𝑚. =
𝑁𝑙𝑜𝑐𝑎𝑙,𝑎𝑣𝑔 − 𝑁𝑙𝑜𝑐𝑎𝑙,𝑚𝑖𝑛,𝑗𝑒𝑡

𝑁𝑙𝑜𝑐𝑎𝑙,𝑚𝑎𝑥,𝑗𝑒𝑡 − 𝑁𝑙𝑜𝑐𝑎𝑙,𝑚𝑖𝑛,𝑗𝑒𝑡
 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑛𝑜𝑟𝑚. =
0,949 − 0,81753

1,00042 − 0,81753
⋅

EPNdB
EPNdB
EPNdB
EPNdB

 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑛𝑜𝑟𝑚. = 0,716 
  (5.17) 
 
From Equation (5.8) with: 𝐴𝑎𝑣𝑔 = 46,55 

g

kN
 ; 𝐴𝑚𝑖𝑛 = 20,4348 

g

kN
 ; 𝐴𝑚𝑎𝑥 = 214,2387 

g

kN
 

 

𝐴𝑛𝑜𝑟𝑚. =
𝐴𝑎𝑣𝑔 − 𝐴𝑚𝑖𝑛

𝐴𝑚𝑎𝑥 − 𝐴𝑚𝑖𝑛
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  (5.18) 
 
From Equation (5.9) with: ; ; ; 

 
 

 
  (5.19) 
 
The results of Equations (5.10) – (5.14) and (5.19) can be found on the first concept of the 

 as shown in Figure 5.3. 
 

 
Figure 5.3 Trip Emission Ecolabel of the calculated example 
 



45 

 

As it can be seen in comparison of Figures 5.1 and 5.2 to Figure 5.3, the  of the 
combined flight is slightly worse than the two separate  of the aircraft. This is 
not due to the additional landing, but due to the interaction of different cabin layouts and the 
values of the two original aircraft. The Local Noise Levels and the Local Air Pollutions are 
not added due to an additional landing as seen in Equation (5.3) and (5.4). The higher the val-
ue of the rating the better, additionally grade A is best and grade G is worst. 
 
 
 
5.1.2 Second Concept of Hurtecant 
 
For the second concept of Hurtecant, the values of the  are used to cal-
culate the absolute impact of the flights and compare the connection to a reference flight as 
following: 
 
  (5.20) 
 
Equation (5.20) calculates the total amount of burnt fuel per seat ( ) by adding the mul-
tiplication of the fuel performances of the operated aircraft (  ;  ; … ; ) and the re-
lated flown distances (  ;  ; … ; ). This equation applies for the general fuel per seat of 
the aircraft and to the travel class fuel per seat. 
 
  (5.21) 
 
Equation (5.21) is used to calculate the total amount of CO2 equivalent emission ( ) 
per seat into the atmosphere by adding the multiplication of CO2 equivalent emission of the 
operated aircraft (  ;  ; … ; ) and the related flown distances (  ;  ; … ; 

). 
 
  (5.22) 
 
Equation (5.22) shows the calculation of the total amount of Local Noise Level ( ) 
emitted. To calculate this value the Local Noise Levels of the operated aircraft (  ; 

 ; … ; ) are added up. 
 
  (5.23) 

 
Equation (5.23) calculates the total amount of Local Air Pollution ( ) by summarizing 
the multiplication of Local Air Pollutions (  ;  ; … ; ) and the overall thrust (  ;  ; 
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… ; ) and divided by the number of seats of the operated aircraft (  ;  ; … ; 
). 

 
To make the above calculated results easier to compare, they are converted into ratios in com-
parison of the reference flight as shown in Equations (5.24) – (5.28): 
 
  (5.24) 

 

  (5.25) 

 

  (5.26) 

 

  (5.27) 

 
  (5.28) 

 
To calculate the  ( ) the ratios are multiplied with weighing factors 
according to the environmental impact of the emission as shown in Equation (5.29). The fac-
tors are defined like the ones in Section 5.1.1 and described in Hurtecant (2021, sec. 5.6). 
 
  (5.29) 

 
As an example, for the calculations of the second concept, the same flight connection of Sec-
tion 5.1.1 and Figures 5.1 and 5.2 is used. 
 

From Equation (5.20) with: ; ; 

;  
 

 

 

  (5.30) 
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From Equation (5.20) with: 𝑃𝑓,1,EC = 0,0255 
kg

km

seat
 ; 𝑃𝑓,2,EC = 0,0236 

kg

km

seat
 ; 𝑅1 = 1761 km ; 

𝑅2 = 277 km 
 

𝑃𝑓,𝑡𝑜𝑡𝑎𝑙,𝐸𝐶 = 𝑃𝑓,1,EC ⋅ 𝑅1 + 𝑃𝑓,2,EC ⋅ 𝑅2 + ⋯ + 𝑃𝑓,𝑛,𝐸𝐶 ⋅ 𝑅𝑛 
 

𝑃𝑓,𝑡𝑜𝑡𝑎𝑙,𝐸𝐶 = (0,0255 ⋅ 1761 + 0,0236 ⋅ 277) ⋅

kg
km
seat

⋅ km 

 

𝑃𝑓,𝑡𝑜𝑡𝑎𝑙,𝐸𝐶 = 53,9 
kg

seat
  

  (5.31) 
 

From Equation (5.21) with: 𝐸𝐶𝑂2,1 = 0,3933 
kg

km

seat
 ; 𝐸𝐶𝑂2,2 = 0,3300 

kg

km

seat
 ; 𝑅1 = 1761 km ; 

𝑅2 = 277 km 
 

𝐸𝐶𝑂2,𝑡𝑜𝑡𝑎𝑙 = 𝐸𝐶𝑂2,1 ⋅ 𝑅1 + 𝐸𝐶𝑂2,2 ⋅ 𝑅2 + ⋯ + 𝐸𝐶𝑂2,𝑛 ⋅ 𝑅𝑛 
 

𝐸𝐶𝑂2,𝑡𝑜𝑡𝑎𝑙 = (0,3933 ⋅ 1761 + 0,3300 ⋅ 277) ⋅

kg
km
seat

⋅ km 

 

𝐸𝐶𝑂2,𝑡𝑜𝑡𝑎𝑙 = 820,3 
kg

seat
 

  (5.32) 
 

From Equation (5.22) with: 𝑁𝑙𝑜𝑐𝑎𝑙,1 = 0,9408 
EPNdB

EPNdB
 ; 𝑁𝑙𝑜𝑐𝑎𝑙,2 = 0,9560 

EPNdB

EPNdB
 

 
𝑁𝑙𝑜𝑐𝑎𝑙,𝑡𝑜𝑡𝑎𝑙 = 𝑁𝑙𝑜𝑐𝑎𝑙,1 + 𝑁𝑙𝑜𝑐𝑎𝑙,2 + ⋯ + 𝑁𝑙𝑜𝑐𝑎𝑙,𝑛 
 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑡𝑜𝑡𝑎𝑙 = (0,9408 + 0,9560) ⋅
EPNdB

EPNdB
 

 

𝑁𝑙𝑜𝑐𝑎𝑙,𝑡𝑜𝑡𝑎𝑙 = 1,897 
EPNdB

EPNdB
 

  (5.33) 
 
From Equation (5.23) with: 𝐴1 = 40,49 

g

kN
 ; 𝐴2 = 52,56 

g

kN
 ; 𝑇1 = 2 ⋅ 104,53 kN ; 𝑇2 = 2 ⋅

116,99 kN ; 𝑛𝑠𝑒𝑎𝑡𝑠,1 = 138 ; 𝑛𝑠𝑒𝑎𝑡𝑠,2 = 180 
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𝐴𝑡𝑜𝑡𝑎𝑙 =
𝐴1 ⋅ 𝑇1

𝑛𝑠𝑒𝑎𝑡𝑠,1
+

𝐴2 ⋅ 𝑇2

𝑛𝑠𝑒𝑎𝑡𝑠,2
+ ⋯ +

𝐴𝑛 ⋅ 𝑇𝑛

𝑛𝑠𝑒𝑎𝑡𝑠,𝑛
 

 

𝐴𝑡𝑜𝑡𝑎𝑙 = (
40,49 ⋅ 2 ⋅ 104,53

138
+

52,56 ⋅ 2 ⋅ 116,99

180
) ⋅

g
kN

⋅ kN

seat
 

 

𝐴𝑡𝑜𝑡𝑎𝑙 = 129,7 
g

seat
 

  (5.34) 
 

From Equation (5.25) with: 𝑃𝑓,𝑡𝑜𝑡𝑎𝑙,𝑔𝑒𝑛𝑒𝑟𝑎𝑙 = 56,1 
kg

seat
 ; 𝑃𝑓,𝑟𝑒𝑓 = 66,4 

kg

seat
   

 

𝑟𝑃𝑓
=

𝑃𝑓,𝑡𝑜𝑡𝑎𝑙,𝑔𝑒𝑛𝑒𝑟𝑎𝑙

𝑃𝑓,𝑟𝑒𝑓
 

 

𝑟𝑃𝑓
=

56,1

66,4
⋅

kg
seat
kg

seat

 

 

𝑟𝑃𝑓
= 0,84 

  (5.35) 
 

From Equation (5.26) with: 𝐸𝐶𝑂2,𝑡𝑜𝑡𝑎𝑙 = 820,3 
kg

seat
 ; 𝐸𝐶𝑂2,𝑟𝑒𝑓 = 909,0 

kg

seat
  

 

𝑟𝐸𝐶𝑂2
=

𝐸𝐶𝑂2,𝑡𝑜𝑡𝑎𝑙

𝐸𝐶𝑂2,𝑟𝑒𝑓
 

 

𝑟𝐸𝐶𝑂2
=

820,3

909,0
⋅

kg
seat
kg

seat

 

 

𝑟𝐸𝐶𝑂2
= 0,90 

  (5.36) 
 

From Equation (5.27) with: 𝐿𝑛𝑜𝑖𝑠𝑒,𝑡𝑜𝑡𝑎𝑙 = 1,897 
EPNdB

EPNdB
 ; 𝐿𝑛𝑜𝑖𝑠𝑒,𝑟𝑒𝑓 = 0,954 

EPNdB

EPNdB
 

 

𝑟𝐿𝑛𝑜𝑖𝑠𝑒
=

𝐿𝑛𝑜𝑖𝑠𝑒,𝑡𝑜𝑡𝑎𝑙

𝐿𝑛𝑜𝑖𝑠𝑒,𝑟𝑒𝑓
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  (5.37) 
 
From Equation (5.28) with: ;  

 

 

 

 
  (5.38) 
 
From Equation (5.29) with: ; ; ;  

 

 
  (5.39) 
 
The calculated results of Equations (5.30) – (5.34) and (5.39) are shown at the 

 of the second concept in Figure 5.4, also the results of the ratios from Equations 
(5.35) – (5.38) are given in brackets behind the value. For the , in con-
trast to the , a lower value is better. 
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Figure 5.4 Trip Emission Ecolabel of the calculated example 
 
 
 

5.2 Evaluation of the Two Trip Emission Ecolabels 
 
To reveal some shortcomings of the first concept, described in Section 5.1.1, another example 
was calculated. The result of the first calculation, done like in Section 5.1.1, is shown in Fig-
ure 5.5. Calculated is a flight connection of Vueling with a layover in Barcelona and both 
flights executed by an Airbus A320. Figure 5.6 shows an , in this case an 
Airbus A320 of Lauda Europe, as a direct flight. 
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Figure 5.5 Trip Emission Ecolabel from Ham-

burg to Palma de Mallorca with lay-

over in Barcelona operated by Vuel-

ing 

 
Figure 5.6 Ecolabel for Airbus A320 from 

Lauda Europe as direct flight 

from Hamburg to Palma de 

Mallorca 

 
The minor difference in the ratings of Figures 5.5 and 5.6 is due to a minor difference in the 
installed engines of both connections, not the fact that in case of Figure 5.5 an additional land-
ing is performed. 
 
Figures 5.7 and 5.8 show the same connections as above, but know calculated with the second 
concept, as described in Section 5.1.2. As seen in comparison of Figures 5.7 and 5.8 a well 
notable difference in the ratings is given with the second concept due to the summation of the 
Local Air Pollution and the summation of the Local Noise Level. 
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Figure 5.7 Trip Emission Ecolabel from 

Hamburg to Palma de Mallorca 

with layover in Barcelona operat-

ed by Vueling 

 
Figure 5.8 Trip Emission Ecolabel as direct 

flight from Hamburg to Palma de 

Mallorca operated by Ryanair 

with an aircraft from Lauda Eu-

rope 

 
Due to the mentioned shortcomings of the first concept and it additionally does not give help-
ful results when a flight connection deviates a lot from the direct route and distorts the com-
parison with other connections, for this project the second concept was chosen. Because the 
values and the ratings of the second concept are compared to the same reference flight, the 
rating can be considered normalized and is comparable for all calculated flight connections 
from an origin airport to the destination airport. The second concept also has the benefit, that 
the absolute environmental impact is given with the values and a passenger gets a better idea 
of how the environment is affected by the flights or chosen connections. 
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6 Comparison of Flight Connections 
 
In this chapter not all 100 during this project calculated connections will be discussed, even 
the calculated connections are not all available connections. Due to the massive amount of 
possible flight connections a selection was done to represent reasonable and interesting flight 
connections. Due to the rapid change of ticket prices, the ticket prices in this project are re-
sults of a search with a flight planned 2,5 months in the future. All ticket prices are generated 
for the same date of flight to be comparable. The tables in this chapter are shortened for better 
legibility and a better overview. More detailed tables of the flight connections can be found in 
Appendix E. All calculated  for this project can be found in Appendix 
D. 
 
 
 

6.1 Domestic Flight from Hamburg to Munich 
 
Table 6.1 Comparison of flights from Hamburg to Munich 
No. Airlines Stopover Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 EW - 64 01:25 600 0,60 
03 LH - 83 01:20 600 0,65 
05 EW - LH DUS 254 02:20 827 1,17 
08 EW DUS 149 02:15 827 0,97 
09 LH FRA 181 02:05 712 1,23 

 
Table 6.1 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Munich, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the Trip Emission Ecolabel. The detailed 
table can be found at Table E.1 in the appendix. 
 
Figure 6.1 shows the routes of the evaluated flight connections from Hamburg to Munich. 
 
Figures 6.2 – 6.5 show the results of Table 6.1 as distributions of ticket price over flight time, 
ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.1 Flight connections from Hamburg to Munich (greatcirclemap.com) 

 

 
Figure 6.2 Distribution of costs over duration of the flights from Hamburg to Munich 
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Figure 6.3 Distribution of costs over Environmental Rating of the flights from Hamburg to Munich 

 

 
Figure 6.4 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Munich 
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Figure 6.5 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Munich 
 
 
 

6.2 Medium-Haul Flight from Hamburg to Palma de Mallorca 
 
Table 6.2 Comparison of flights from Hamburg to Palma de Mallorca 
No. Airlines Stopover Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental Rating 
[-] 

01 FR - 83 02:35 1.659 0,82 
03 DE - 169 02:45 1.659 1,08 
04 FR - 134 02:35 1.659 0,80 
07 EW - 184 02:45 1.659 0,88 
08 EW - UX BCN 185 03:20 1.695 1,32 
09 VY BCN 200 03:30 1.695 1,28 
 
Table 6.2 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Palma de Mallorca, giving information about the airlines, the airports of 
stop-/layovers, the ticket price, the overall flight time, the total distance between origin and 
destination and the  calculated with the . The de-
tailed table can be found at Table E.2 in the appendix. 
 
Figure 6.6 shows the routes of the evaluated flight connections from Hamburg to Palma de 
Mallorca. 
 
Figures 6.7 – 6.10 show the results of Table 6.2 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
 



57 

 

 
Figure 6.6 Flight connections from Hamburg to Mallorca (greatcirclemap.com) 

 

 
Figure 6.7 Distribution of costs over duration of the flights from Hamburg to Palma de Mallorca 
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Figure 6.8 Distribution of costs over Environmental Rating of the flights from Hamburg to Palma 

de Mallorca 

 

 
Figure 6.9 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Palma de Mallorca 
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Figure 6.10 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Palma de Mallorca 
 
 
 

6.3 Medium-Haul Flight from Hamburg to Gran Canaria 
 
Table 6.3 Comparison of flights from Hamburg to Gran Canaria 

 
Table 6.3 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Gran Canaria, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.3 in the appendix. 
 
Figure 6.11 shows the routes of the evaluated flight connections from Hamburg to Gran Cana-
ria. 
 
Figures 6.12 – 6.15 show the results of Table 6.3 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
 

No. Airlines Stopover 1 Stopover 2 Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 LH - 4Y FRA - 227 05:45 3.597 1,77 
02 IB MAD - 235 05:45 3.545 1,63 
05 LX - WK ZRH - 191 05:50 3.695 1,66 
06 KL - UX AMS MAD 181 06:40 3.604 4,50 
07 TP LIS - 201 05:50 3.536 2,07 
08 EW - WK ZRH - 207 05:50 3.695 1,75 
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Figure 6.11 Flight connections from Hamburg to Gran Canaria (greatcirclemap.com) 

 

 
Figure 6.12 Distribution of costs over duration of the flights from Hamburg to Gran Canaria 
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Figure 6.13 Distribution of costs over Environmental Rating of the flights from Hamburg to Gran 

Canaria 

 

 
Figure 6.14 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Gran Canaria 
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Figure 6.15 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Gran Canaria 
 
 
 

6.4 Medium-Haul Flight from Hamburg to Antalya 
 
Table 6.4 Comparison of flights from Hamburg to Antalya 
No. Airlines Stopover Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

02 XQ - 110 03:35 2.456 0,98 
03 TK - 140 03:35 2.456 1,18 
04 TK - PC SAW 125 04:25 2.486 1,47 
07 TK IST 151 04:40 2.474 1,87 
09 TK IST 157 04:25 2.474 1,96 
10 LH - XQ MUC 188 04:20 2.603 1,57 
 
Table 6.4 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Antalya, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.4 in the appendix. 
 
Figure 6.16 shows the routes of the evaluated flight connections from Hamburg to Antalya. 
 
Figures 6.17 – 6.20 show the results of Table 6.4 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.16 Flight connections from Hamburg to Antalya (greatcirclemap.com) 

 

 
Figure 6.17 Distribution of costs over duration of the flights from Hamburg to Antalya 
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Figure 6.18 Distribution of costs over Environmental Rating of the flights from Hamburg to Antalya 

 

 
Figure 6.19 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Antalya 
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Figure 6.20 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Antalya 
 
 
 

6.5 Long-Haul Flight from Hamburg to New York 
 
Table 6.5 Comparison of flights from Hamburg to New York 
No. Airlines Stopover Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 LH - DE FRA 469 09:55 6.618 2,51 
02 FI KEF 503 09:30 6.345 2,64 
05 EI DUB 676 09:50 6.214 2,56 
06 FI KEF 503 09:30 6.359 2,64 
08 KL AMS 716 09:10 6.264 2,58 
09 LH FRA 1.245 09:40 6.640 2,51 
 
Table 6.5 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to New York, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.5 in the appendix. 
 
Figure 6.21 shows the routes of the evaluated flight connections from Hamburg to New York. 
 
Figures 6.22 – 6.25 show the results of Table 6.5 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.21 Flight connections from Hamburg to New York (greatcirclemap.com) 

 

 
Figure 6.22 Distribution of costs over duration of the flights from Hamburg to New York 
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Figure 6.23 Distribution of costs over Environmental Rating of the flights from Hamburg to New 

York 

 

 
Figure 6.24 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

New York 
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Figure 6.25 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

New York 
 
 
 

6.6 Long-Haul Flight from Hamburg to Bonaire 
 
Table 6.6 Comparison of flights from Hamburg to Bonaire 
No. Airlines Stopover 1 Stopover 2 Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 KL AMS AUA 629 11:35 8.457 4,32 
03 LH - UA FRA IAH 708 16:56 12.255 4,97 
04 BA - AA LHR MIA 1.704 14:31 9.839 5,07 
05 BA - AA LHR MIA 1.704 14:19 9.839 5,83 
06 KL - DL AMS ATL 3.183 15:10 10.355 4,18 
07 KL - DL AMS ATL 3.183 14:50 10.355 4,14 
08 LH - DL FRA IAH 2.301 15:46 12.255 4,29 
 
Table 6.6 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Bonaire, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.6 in the appendix. 
 
Figure 6.26 shows the routes of the evaluated flight connections from Hamburg to Bonaire. 
 
Figures 6.27 – 6.30 show the results of Table 6.6 as distributions of ticket price over flight 
time, ticket price over , over flight time and 

 over flown distance from origin to destination. 
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Figure 6.26 Flight connections from Hamburg to Bonaire (greatcirclemap.com) 

 

 
Figure 6.27 Distribution of costs over duration of the flights from Hamburg to Bonaire 
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Figure 6.28 Distribution of costs over Environmental Rating of the flights from Hamburg to Bonaire 

 

 
Figure 6.29 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Bonaire 
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Figure 6.30 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Bonaire 
 
 
 

6.7 Long-Haul Flight from Hamburg to Bangkok 
 
Table 6.7 Comparison of flights from Hamburg to Bangkok 
No. Airlines Stopover Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 AY HEL 533 13:30 9.084 3,27 
03 LH - TG FRA 582 11:50 9.421 4,20 
04 LH - TG MUC 544 11:55 9.409 3,32 
05 LX - TG ZRH 582 12:25 9.757 3,48 
06 EK DXB 695 13:05 9.797 5,41 
08 OS VIE 1.088 11:30 9.228 3,39 
 
Table 6.7 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Bangkok, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.7 in the appendix. 
 
Figure 6.31 shows the routes of the evaluated flight connections from Hamburg to Bangkok. 
 
Figures 6.32 – 6.35 show the results of Table 6.7 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.31 Flight connections from Hamburg to Bangkok (greatcirclemap.com) 

 

 
Figure 6.32 Distribution of costs over duration of the flights from Hamburg to Bangkok 
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Figure 6.33 Distribution of costs over Environmental Rating of the flights from Hamburg to Bang-

kok 

 

 
Figure 6.34 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Bangkok 
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Figure 6.35 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Bangkok 
 
 
 

6.8 Long-Haul Flight from Hamburg to Hong Kong 
 
Table 6.8 Comparison of flights from Hamburg to Hong Kong 
No. Airlines Stopover 1 Stopover 2 Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 LH - CX FRA - 703 12:35 9.581 5,09 
02 TK IST - 708 13:25 10.012 4,27 
03 AY - CX HEL BKK 612 16:25 10.773 4,51 
05 LH - TG MUC BKK 765 14:40 11.098 4,81 
06 LH - TG FRA BKK 770 14:35 11.110 5,64 
07 EW - CX CDG - 852 13:30 10.336 4,09 
 
Table 6.8 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Hong Kong, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.8 in the appendix. 
 
Figure 6.36 shows the routes of the evaluated flight connections from Hamburg to Hong 
Kong. 
 
Figures 6.37 – 6.40 show the results of Table 6.8 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.36 Flight connections from Hamburg to Hong Kong (greatcirclemap.com) 

 

 
Figure 6.37 Distribution of costs over duration of the flights from Hamburg to Hong Kong 
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Figure 6.38 Distribution of costs over Environmental Rating of the flights from Hamburg to Hong 

Kong 

 

 
Figure 6.39 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Hong Kong 

 



77 

 

 
Figure 6.40 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Hong Kong 
 
 
 

6.9 Long-Haul Flight from Hamburg to Mexico City 
 
Table 6.9 Comparison of flights from Hamburg to Mexico City 
No. Airlines Stopover Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 TK IST 956 17:15 13.422 5,22 
02 KL AMS 1.064 12:34 9.600 3,51 
03 AF CDG 1.066 13:30 9.942 3,93 
05 KL - AM AMS 1.144 13:10 9.600 3,86 
06 AF - AM CDG 1.150 13:50 9.942 3,82 
08 LH FRA 1.400 13:10 9.979 3,20 
 
Table 6.9 shows the results of the most reasonable flight connections calculated in this project 
from Hamburg to Mexico City, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.9 in the appendix. 
 
Figure 6.41 shows the routes of the evaluated flight connections from Hamburg to Mexico 
City. 
 
Figures 6.42 – 6.45 show the results of Table 6.9 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.41 Flight connections from Hamburg to Mexico City (greatcirclemap.com) 

 

 
Figure 6.42 Distribution of costs over duration of the flights from Hamburg to Mexico City 
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Figure 6.43 Distribution of costs over Environmental Rating of the flights from Hamburg to Mexico 

City 

 

 
Figure 6.44 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Mexico City 
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Figure 6.45 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Mexico City 
 
 
 

6.10 Medium-Haul Flight from Hamburg to Hurghada 
 
Table 6.10 Comparison of flights from Hamburg to Hurghada 
No. Airlines Stopovers Costs 

[€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 PC SAW 180 05:55 3.600 1,50 
03 DE  300 04:50 3.529 1,55 
04 TK IST 327 06:00 3.588 1,97 
05 EW - WK ZRH 339 05:55 3.840 1,78 
06 LX - WK ZRH 339 05:55 3.840 1,69 
 
Table 6.10 shows the results of the most reasonable flight connections calculated in this pro-
ject from Hamburg to Hurghada, giving information about the airlines, the airports of stop-
/layovers, the ticket price, the overall flight time, the total distance between origin and desti-
nation and the  calculated with the . The detailed 
table can be found at Table E.10 in the appendix. 
 
Figure 6.46 shows the routes of the evaluated flight connections from Hamburg to Hurghada. 
 
Figures 6.47 – 6.50 show the results of Table 6.10 as distributions of ticket price over flight 
time, ticket price over ,  over flight time and 

 over flown distance from origin to destination. 
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Figure 6.46 Flight connections from Hamburg to Hurghada (greatcirclemap.com) 

 

 
Figure 6.47 Distribution of costs over duration of the flights from Hamburg to Hurghada 

 



82 

 

 
Figure 6.48 Distribution of costs over Environmental Rating of the flights from Hamburg to 

Hurghada 

 

 
Figure 6.49 Distribution of the Environmental Rating over duration of the flights from Hamburg to 

Hurghada 

 



83 

 

 
Figure 6.50 Distribution of the Environmental Rating over distance of the flights from Hamburg to 

Hurghada 
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7.3 Medium-Haul Flight from Hamburg to Gran Canaria 
 
For the following flight routes of this section, the relations of price and  
of the before mentioned examples do not longer apply, because there are only a few low-cost 
carriers that serve these connections. As seen in Table 6.3 the flight option via Amsterdam 
and Madrid of KLM with an Embraer E195-E2 for the first leg and Air Europa with a Boeing 
787-9 for the second and third leg is indeed the cheapest one with a ticket price of 181 € and a 
flight distance of 3.604 km, but also the one with the significantly worst 

 of 4,50. This connection is also the one with the longest flight time of 6:40 h. Even the 
deviation of only 59 km compared to the option with the best  is quite 
small, the additional landing causes this massive environmental impact. The flight option with 
the best  of 1,63 and shortest flight time of 5:45 h is a connection of 
Iberia via Madrid with an Airbus A320 for the first leg and an Airbus A321neo for the second 
leg, but also the most expensive one with a ticket price of 235 €. The flight distance of this 
connection comes to 3.545 km. Two flight options via Zürich are shown in Table 6.3, both of-
fered by Swiss, Eurowings and Edelweiss Air, the second leg is in both cases operated by 
Edelweiss Air with an Airbus A320, but the first leg is operated by Swiss with an Airbus 
A321 for one option and operated by Eurowings with an Airbus A319 for the other option. 
The  of the option with Swiss comes to 1,66 and the option with Eurow-
ings comes to an  of 1,75. In this case the difference in the selected air-
craft is crucial again. 
 
 
 

7.4 Medium-Haul Flight from Hamburg to Antalya 
 
Table 6.4 shows as the cheapest and eco-friendliest flight with a ticket price of 110 € and an 

 of 0,98 a direct flight of SunExpress operated with a Boeing 737-800. 
This option is also the one with the shortest flight time and distance of 3:35 h and 2.456 km. 
In this case an option of Lufthansa and SunExpress via Munich is the most expensive one 
with a ticket price of 188 € and the one with the longest flight distance of 2.603 km. The con-
nection is operated by Lufthansa with an Airbus A321 for the first leg and operated by Sun-
Express with a Boeing 737-800 for the second leg. The  is 1,57. The 
flight option with the worst  of 1,96 is a connection via Istanbul operat-
ed by Turkish Airlines with an Airbus A330-300 for the first leg and an Airbus A321 for the 
second leg. The flight time of this option comes to 4:25 h and a ticket price of 157 €. A sec-
ond option offered by Turkish Airlines via Istanbul is available. This option operates the same 
aircraft but in swapped order. The first leg is operated with an Airbus A321 and the second 
leg by an Airbus A330-300. This change of order causes the worse aircraft to fly a smaller 
distance and the better aircraft to fly the longer distance. The second option gets an 
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 of 1,87 and is with a ticket price of 151 € even cheaper, but with a flight time 
of 4:40 h slower than the other option. 
 
 
 

7.5 Long-Haul Flight from Hamburg to New York 
 
In Table 6.5 the cheapest connection with 469 € is also one with the best 

 of 2,51 and a flight distance of 6.618 km, but the slowest connection with a flight time of 
9:55 h. The option connections via Frankfurt, the first leg is operated by Lufthansa with an 
Airbus A320neo, and the second leg is operated by Condor with a Boeing 767-300ER. The 
worst  of 2,64 are given to two connections operated by Icelandair 
which fly via Keflavik. Both options have a ticket price of 503 € and a flight time of 9:30 h. 
Both options operate a Boeing 737 MAX 9 for the first leg, but the second leg is operated by a 
Boeing 767-300 in case of one option and a Boeing 737 MAX 9 in case of the other option. 
Table 6.5 also shows another connection with the best  of 2,51, but this 
time the option is offered completely by Lufthansa and is the connection with the highest 
ticket price of 1.245 €. This option is operated with an Airbus A320 for the first leg and a 
Boeing 747-8 for the second leg, also this option is the one with the longest flight distance of 
6.640 km and therefore, 22 km longer than the flight with the same rating, but with a flight 
time of 9:40 h a little bit faster. 
 
 
 

7.6 Long-Haul Flight from Hamburg to Bonaire 
 
Table 6.6 shows as the flight option with the best  of 4,14 a connection 
via Amsterdam and Atlanta. This option is operated by KLM with an Embraer E175 for the 
first leg to Amsterdam and operated by Delta Air Lines with an Airbus A350-900 for the sec-
ond leg to Atlanta, the final leg is also operated by Delta Air Lines with a Boeing 737-800. 
The ticket price comes to 3.183 € and is one of the most expensive options calculated for this 
destination, the flight distance is 10.335 km and the flight time 14:50 h. The cheapest connec-
tion with a significant lower ticket price of 629 € is an option operated by KLM via Amster-
dam and Oranjestad. The first leg is operated with an Embraer E190, the second leg with a 
Boeing 777-300ER, the third also with a Boeing 777-300ER. The  of 
this option is 4,32, the flight time and distance are the shortest with 11:35 h and 8.457 km. 
The worst  of 5,83 according to Table 6.6 gets to a connection via Lon-
don and Miami provided by British Airways and American Airlines. The first leg is operated 
by British Airways with an Airbus A321neo, the second leg also by British Airways with an 
Airbus A380-800 and the final leg by American Airlines with an Airbus A319. The ticket 
price for this option is 1.704 €, the flight time and distance come to 14:19 h and 9.839 km. 
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ticket price is 327 €. The most expensive options are from Eurowings, Swiss and Edelweiss. 
Both connections go via Zürich and the ticket price is 339 €. In both options the second leg is 
operated by Edelweiss with an Airbus A320. Both options have the longest flight distance of 
3.840 km and a flight time of 5:55 h. In one option the first leg is operated by Eurowings with 
an Airbus A320 and in the other option the first leg is operated by Swiss with an Airbus 
A321. The flight option with Eurowings has an  of 1,78 and the one 
with Swiss a rating of 1,69. The last two mentioned options show that an aircraft with similar 
engine efficiency but more passenger capacity have a less environmental impact per seat. 
Remarkable in Table 7.10 is, that the only offered direct flight by Condor for this destination 
is not the cheapest and not the one with the best . This connection is the 
fastest, with a flight time of 4:50 h, and the shortest, with a flight distance of 3.529 km, but 
the rating is 1,55 and the ticket price 300 €. This example shows, that it is possible to get a 
better rating, even when an additional landing is performed, but the rating of the operated air-
craft is better. 
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9 Recommendations 
 
For further research, the database of the  and therefore the database of 
the  need to be updated with new aircraft combinations. At the moment, 
the calculation of  for turboprop aircraft is not possible with the sec-
ond concept described in Section 5.1.2, because the needed database of the Swedish Defence 
Research Agency including the NOx-emissions of most common turboprop engines is not 
publicly available. To make the handling of the Excel-tool for calculation of the 

, especially the second concept by Hurtecant, more efficient and user friendly, 
the Excel-tool needs direct access to the database, instead of manual input of all data out of 
the Excel-tool for calculation of the . The second concept of Hurtecant 
for the TEE is very useful to evaluate flight connections but does not have a as pleasant and 
established design as the first concept. To improve the first concept a consideration of devia-
tion from the direct route should be added and the values of Local Noise Levels and Local Air 
Pollution should be summed and not averaged. 
 
To make the decision of choosing a flight option easier and more transparent for passengers, 
the  and  need to be published or automatically 
implemented in flight search and booking engines. A study on how passengers would deal 
with the ecolabels could help to improve the designs and to overthink the given values. The 
actual declared amount of emitted CO2 at flight search and booking engines needs to be inves-
tigated and compared to the calculated ratings of the  to emphasize the 
need of those ecolabels. To implement the ratings, additional from the passenger free adjusta-
ble weighing factors for travel time, price and  would be useful. 
 
To optimize the results on eco-friendly journeys, the price for connections via railway must be 
more attractive and must be marked more with the CO2-savings in comparison to the not per-
formed flight. For medium-haul flights airlines should consider introducing a cabin layout 
with more seats of economy class and less seats of business class. Overall, for eco-friendly 
flight connections, a modern fleet with efficient engines is needed. 
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Appendix A – Selected Routes and Flight Connections 
 
Table A.1 The selected routes and flight connections for Trip Emission Ecolabel 

Destination Airline 1. Leg Aircraft 

1. Leg 

Layover 1 Airline 2. Leg Aircraft 

2. Leg 

Layover 2 Airline 3. Leg Aircraft 

3. Leg 

Antalya  

Corendon B738 - - - - - - 

SunExpress B738 - - - - - - 

Turkish Airlines B738 - - - - - - 

Turkish Airlines B738 SAW Pegasus 

Airlines 

A20N - - - 

Turkish Airlines B738 SAW Turkish 

Airlines 

B738 - - - 

SunExpress B738 ADB SunExpress B738 - - - 

Turkish Airlines A321 IST Turkish 

Airlines 

A333 - - - 

Turkish Airlines A321 IST Turkish 

Airlines 

A321 - - - 

Turkish Airlines A333 IST Turkish 

Airlines 

A321 - - - 

Lufthansa A321 MUC SunExpress B738 - - - 

Bangkok  

Finnair E190 HEL Finnair A359 - - - 

Eurowings A319 AMS EVA Air B77W - - - 

Lufthansa A321 FRA Thai Airways B77W - - - 

Lufthansa A320 MUC Thai Airways A359 - - - 

Swiss A20N ZRH Thai Airways B788 - - - 

Emirates A388 DXB Emirates B77W - - - 

KLM B738 AMS KLM B77W - - - 

Austrian Airlines A320 VIE Austrian 

Airlines 

B772 - - - 

Lufthansa A321 FRA SriLankan 

Airlines 

A333 CMB SriLankan 

Airlines 

A321 

Lufthansa A321 FRA Gulf Air A21N BAH Gulf Air B789 

Bonaire  

KLM E190 AMS KLM B77W AUA KLM B77W 

Eurowings A320 LHR United Airlines B789 IAH United Airlines B738 

Lufthansa A320 FRA United Airlines B772 IAH United Airlines B738 

British Airways A320 LHR American 

Airlines 

B77W MIA American 

Airlines 

A319 

British Airways A21N LHR British Airways A388 MIA American 

Airlines 

A319 

KLM E175 AMS Delta Airlines A333 ATL Delta Airlines B738 

KLM E175 AMS Delta Airlines A359 ATL Delta Airlines B738 

Lufthansa A320 FRA Lufthansa B748 IAH Delta Airlines B738 

Hong Kong  

Lufthansa A319 FRA Cathay Pacific B77W - - - 

Turkish Airlines A321 IST Turkish 

Airlines 

B77W - - - 

Finnair E190 HEL Finnair A359 BKK Cathay Pacific A359 

Emirates A338 DXB Emirates B77W BKK Emirates B77W 

Lufthansa A320 MUC Thai Airways A359 BKK Thai Airways B77W 

Lufthansa A319 FRA Thai Airways B77W BKK Thai Airways B77W 

Eurowings A319 CDG Cathay Pacific A35K - - - 

British Airways A320 LHR Cathay Pacific A35K - - - 
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Destination Airline 1. Leg Aircraft 

1. Leg 

Layover 1 Airline 2. Leg Aircraft 

2. Leg 

Layover 2 Airline 3. Leg Aircraft 

3. Leg 

Hong Kong  

British Airways A320 LHR Qatar Airways A388 DOH Qatar Airways A359 

Emirates A388 DXB Emirates B77W KUL Malaysia 

Airlines 

A333 

Hurghada  

Pegasus Airlines A20N SAW Pegasus 

Airlines 

B738 - - - 

Eurowings A319 DUS Eurowings A320 - - - 

Condor B753 - - - - - - 

Turkish Airlines A321 IST Turkish 

Airlines 

B38M - - - 

Eurowings A320 ZRH Edelweiss Air A320 - - - 

Swiss A321 ZRH Edelweiss Air A320 - - - 

Lufthansa A320 MUC Air Cairo A20N - - - 

Lufthansa A321 FRA Lufthansa A21N CAI EgyptAir B738 

Lufthansa A320 FRA Eurowings 

Discover 

A320 - - - 

New York  

Lufthansa A20N FRA Condor B763 - - - 

Icelandair B39M KEF Icelandair B763 - - - 

Air France BCS3 CDG Air France B772 - - - 

KLM E175 AMS KLM B789 - - - 

Aer Lingus A320 DUB Aer Lingus A21N - - - 

Icelandair B39M KEF Icelandair B38M - - - 

KLM E190 AMS Delta Airlines A359 DTW Delta Airlines B712 

KLM E190 AMS KLM B78X - - - 

Lufthansa A320 FRA Lufthansa B748 - - - 

TAP Portugal A320 LIS TAP Portugal A339 - - - 

Lufthansa A320 MUC Lufthansa A359 - - - 

Gran Cana-

ria 

 

Lufthansa A320 FRA Eurowings 

Discover 

A320 - - - 

Iberia A320 MAD Iberia A21N - - - 

Vueling A320 BCN Vueling A320 - - - 

Condor B753 FUE Binter 

Canarias 

AT72 - - - 

Swiss A321 ZRH Edelweiss Air A320 - - - 

KLM E295 AMS Air Europa B789 MAD Air Europa B789 

TAP Portugal E190 LIS TAP Portugal A320 - - - 

Eurowings A319 ZRH Edelweiss Air A320 - - - 

Austrian Airlines A320 VIE Austrian 

Airlines 

A320 - - - 

Iberia A320 MAD Iberia A319 VGO Iberia CRJX 

Mexico 

City 

 

Turkish Airlines A321 IST Turkish 

Airlines 

B77W - - - 

KLM E190 AMS KLM B789 - - - 

Air France A320 CDG Air France B77W - - - 

Air France A319 CDG Air France B772 ATL Delta Airlines B738 

KLM B738 AMS Aeromexico B789 - - - 

Air France A319 CDG Aeromexico B789 - - - 

Lufthansa A321 FRA Singapore 

Airlines 

A388 JFK Aeromexico B789 

Lufthansa A321 FRA Lufthansa B748 - - - 

Lufthansa A321 FRA Lufthansa B748 IAD United Airlines A320 

British Airways A320 LHR American 

Airlines 

B77W DFW American 

Airlines 

B738 

British Airways A319 LHR British Airways B789 - - - 
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Destination Airline 1. Leg Aircraft 

1. Leg 

Layover 1 Airline 2. Leg Aircraft 

2. Leg 

Layover 2 Airline 3. Leg Aircraft 

3. Leg 

Munich  

Eurowings A320 - - - - - - 

Lufthansa A320 - - - - - - 

Lufthansa A321 - - - - - - 

Eurowings A319 - - - - - - 

Eurowings A319 DUS Lufthansa A320 - - - 

Air Baltic BCS1 RIX Air Baltic BCS1 - - - 

Eurowings A320 CGN Lufthansa A320 - - - 

Eurowings A319 DUS Eurowings A20N - - - 

Lufthansa A321 FRA Lufthansa A320 - - - 

Mallorca  

Ryanair B738 - - - - - - 

Eurowings A320 - - - - - - 

Condor B753 - - - - - - 

Ryanair A320 - - - - - - 

Eurowings A319 VLC Air Europa B738 - - - 

Eurowings A320 MUC Eurowings A320 - - - 

Eurowings A319 - - - - - - 

Eurowings A320 BCN Air Europa B738 - - - 

Vueling A320 BCN Vueling A320 - - - 

Eurowings A320 CGN Eurowings A319 - - - 

Iberia A320 MAD Iberia A21N - - - 

Swiss A321 ZRH Swiss A321 - - - 
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Appendix B – New Generated Aircraft Combinations 
 
Table B.2 Aircraft combinations of airlines with engine type and cabin layout 

Airline Aircraft Engine 
Seats 
Economy 

Seats 
Premium 
Economy 

Seats 
Business 

Seats 
First 

Aer Lingus Airbus A320 CFM56-5B4/P 174 0 0 0 

Aer Lingus Airbus A321neo LEAP-1A33 168 0 16 0 

Aeromexico Boeing 787-9 GEnx-1B74/75/P2G01 211 27 36 0 

Air Cairo Airbus A320neo LEAP-1A26 186 0 0 0 

Air Europa Boeing 737-800 CFM56-7B26 168 0 12 0 

Air Europa Boeing 787-9 Trent 1000-K3 303 0 32 0 

Air France Boeing 777-200ER GE90-90B 216 24 40 0 

Air France Airbus A220-300 PW1521G-3 115 0 20 0 

Air France Airbus A320 CFM56-5B4/P 178 0 0 0 

Air France Airbus A319 CFM56-5B5/3 142 0 0 0 

Air France  
(4 classes) 

Boeing 777-300ER GE90-115B 206 28 58 4 

American Airlines Boeing 777-300ER GE90-115B 216 28 52 8 

American Airlines Airbus A319 CFM56-5B6/P 96 24 0 8 

Austrian Airlines Airbus A320 CFM56-5B4/P 133 0 28 0 

Austrian Airlines Boeing 777-200ER GE90-90B 244 24 40 0 

Binter Canarias ATR 72 PW127M 72 0 0 0 

British Airways Airbus A320 V2527E-A5 171 0 0 0 

British Airways Airbus A321neo LEAP-1A32 190 20 0 0 

British Airways Airbus A380-800 Trent 970-84 303 0 55 111 

British Airways Airbus A319 V2522-A5 143 0 0 0 

Cathay Pacific Boeing 777-300ER GE90-115B 182 34 53 6 

Condor Boeing 767-300ER PW4060 204 35 18 0 

Corendon Boeing 737-800 CFM56-7B27 189 0 0 0 

Delta Airbus A350-900 Trent XWB-75 226 48 32 0 

Delta Boeing 717-200 BR700-715A1-30 78 20 12 0 

Delta Air Lines Airbus A330-300 PW4168A 219 40 0 34 

Delta Air Lines Boeing 737-800 CFM56-7B26 108 36 0 16 

Edelweiss Air Airbus A320 CFM56-5B4/P 162 0 12 0 

EgyptAir Boeing 737-800 CFM56-7B26 138 0 16 0 

Emirates Boeing 777-300ER GE90-115B 304 0 42 8 

Eurowings Airbus A320neo LEAP-1A26 162   12   

Eurowings Discover Airbus A320 CFM56-5B4/P 162 0 12 0 

EVA Air Boeing 777-300ER GE90-115B 211 64 0 38 

Finnair Embraer E190 CF34-10E7 88 0 12 0 

Gulf Air Airbus A321neo LEAP-1A33 161 0 8 0 

Gulf Air Boeing 787-9 Trent 1000-K2 256 0 26 0 

Iberia Airbus A321neo LEAP-1A32 184 0 24 0 

Iberia Airbus A319 CFM56-5B5/3 184 0 24 0 

Icelandair Boeing 737 MAX 9 LEAP-1B28 162 0 16 0 

KLM Embraer E175 CF34-8E5 60 8 20 0 

Lauda Europe Airbus A320 V2527-A5 180 0 0 0 

Malaysia Airlines Airbus A330-300 PW4168A 263 0 27 0 

Pegasus Airlines Airbus A320neo LEAP-1A26 186 0 0 0 

Pegasus Airlines Boeing 737-800 CFM56-7B26 189 0 0 0 

Qatar Airways Airbus A380-800 GP7270 461 0 48 8 

Qatar Airways Airbus A350-900 Trent XWB-75 247 0 36 0 

Singapore Airlines Airbus A380-800 Trent 970-84 343 44 82 6 

SriLankan Airlines Airbus A330-300 Trent 772B-60 269 0 28 0 

SriLankan Airlines Airbus A321 V2533-A5 165 0 16 0 

SunExpress Boeing 737-800 CFM56-7B26 189 0 0 0 

Swiss Airbus A321 CFM56-5B1/3 165 0 54 0 
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Airline Aircraft Engine 
Seats 
Economy 

Seats 
Premium 
Economy 

Seats 
Business 

Seats 
First 

Swiss Airbus A320neo PW1127G-JM 150 0 30 0 

TAP Portugal Airbus A320 CFM56-5B4/P 114 0 42 0 

Thai Airways Boeing 777-300ER GE90-115B 306 0 42 0 

Thai Airways Airbus A350-900 Trent XWB-75 289 0 32 0 

Thai Airways Boeing 787-8 Trent 1000-C2 240 0 24 0 

Turkish Airlines Boeing 737-800 CFM56-7B26 135 0 16 0 

Turkish Airlines Airbus A330-300 CF6-80E1A3 261 0 28 0 

Turkish Airlines Airbus A321 V2533-A5 158 0 20 0 

Turkish Airlines Boeing 777-300ER GE90-115B 300 0 49 0 

Turkish Airlines Boeing 737 MAX 8 LEAP-1B27 135 0 16 0 

United Airlines Boeing 787-9 GEnx-1B74/75/P2G01 149 39 21 48 

United Airlines Boeing 737-800 CFM56-7B24 108 42 16 0 

United Airlines Boeing 777-200ER GE90-90B 145 72 0 50 

United Airlines Airbus A320 V2527-A5 96 42 0 12 
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Appendix C – Ecolabel for Aircraft 
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Figure C.1 Ecolabel for Airbus A321neo of Aer Lingus 
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Figure C.2 Ecolabel for Airbus A320 of Aer Lingus 
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Figure C.3 Ecolabel for Boeing 787-9 of Aeromexico 
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Figure C.4 Ecolabel for Airbus A220-300 of Air Baltic  
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Figure C.5 Ecolabel for Airbus A320neo of Air Cairo 
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Figure C.6 Ecolabel for Boeing 737-800 of Air Europa  
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Figure C.7 Ecolabel for Boeing 787-9 of Air Europa 
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Figure C.8 Ecolabel for Airbus A319 of Air France 
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Figure C.9 Ecolabel for Airbus A320 of Air France 
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Figure C.10 Ecolabel for Boeing 777-300ER of Air France 
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Figure C.11 Ecolabel for Boeing 777-200ER of Air France 
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Figure C.12 Ecolabel for Airbus A220-300 of Air France 
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Figure C.13 Ecolabel for Airbus A319 of American Airlines 
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Figure C.14 Ecolabel for Boeing 777-300ER of American Airlines 
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Figure C.15 Ecolabel for Boeing 737-800 of American Airlines 
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Figure C.16 Ecolabel for Airbus A320 of Austrian Airlines 
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Figure C.17 Ecolabel for Boeing 777-200ER of Austrian Airlines 
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Figure C.18 Ecolabel for ATR 72 of Binter Canarias 
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Figure C.19 Ecolabel for Airbus A321neo of British Airways 
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Figure C.20 Ecolabel for Airbus A319 of British Airways 

  



122 

 

 
Figure C.21 Ecolabel for Airbus A320 of British Airways 
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Figure C.22 Ecolabel for Airbus A380-800 of British Airways 
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Figure C.23 Ecolabel for Boeing 787-9 of British Airways 
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Figure C.24 Ecolabel for Airbus A350-1000 of Cathay Pacific 
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Figure C.25 Ecolabel for Airbus A350-900 of Cathay Pacific 
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Figure C.26 Ecolabel for Boeing 777-300ER of Cathay Pacific 
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Figure C.27 Ecolabel for Boeing 757-300 of Condor 
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Figure C.28 Ecolabel for Boeing 767-300ER of Condor 
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Figure C.29 Ecolabel for Boeing 737-800 of Corendon 
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Figure C.30 Ecolabel for Airbus A330-300 of Delta Air Lines 
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Figure C.31 Ecolabel for Airbus A350-900 of Delta Air Lines 
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Figure C.32 Ecolabel for Boeing 717-200 of Delta Air Lines 
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Figure C.33 Ecolabel for Boeing 737-800 of Delta Air Lines 
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Figure C.34 Ecolabel for Airbus A320 of Edelweiss Air 
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Figure C.35 Ecolabel for Boeing 737-800 of EgyptAir 
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Figure C.36 Ecolabel for Airbus A380-800 of Emirates 
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Figure C.37 Ecolabel for Boeing 777-300ER of Emirates 
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Figure C.38 Ecolabel for Airbus A320neo of Eurowings 
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Figure C.39 Ecolabel for Airbus A319 of Eurowings 
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Figure C.40 Ecolabel for Airbus A320 of Eurowings 
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Figure C.41 Ecolabel for Airbus A320 of Eurowings Discover 
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Figure C.42 Ecolabel for Boeing 777-300ER of EVA Air 
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Figure C.43 Ecolabel for Airbus A350-900 of Finnair 
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Figure C.44 Ecolabel for Embraer 190 of Finnair 
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Figure C.45 Ecolabel for Airbus A321neo of Gulf Air 
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Figure C.46 Ecolabel for Boeing 787-9 of Gulf Air 
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Figure C.47 Ecolabel for Airbus A321neo of Iberia 



149 

 

 
Figure C.48 Ecolabel for Airbus A319 of Iberia 
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Figure C.49 Ecolabel for Airbus A320 of Iberia 
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Figure C.50 Ecolabel for Bombardier CRJ1000 of Iberia 
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Figure C.51 Ecolabel for Boeing 737 MAX 8 of Icelandair 
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Figure C.52 Ecolabel for Boeing 737 MAX 9 of Icelandair 
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Figure C.53 Ecolabel for Boeing 767-300ER of Icelandair 
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Figure C.54 Ecolabel for Boeing 777-300ER of KLM 
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Figure C.55 Ecolabel for Boeing 787-10 of KLM 
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Figure C.56 Ecolabel for Boeing 737-800 of KLM 
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Figure C.57 Ecolabel for Boeing 787-9 of KLM 
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Figure C.58 Ecolabel for Embraer E175 of KLM 
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Figure C.59 Ecolabel for Embraer E190 of KLM 
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Figure C.60 Ecolabel for Embraer E195-E2 of KLM 
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Figure C.61 Ecolabel for Airbus A320 of Lauda Europe 
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Figure C.62 Ecolabel for Airbus A320neo of Lufthansa 
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Figure C.63 Ecolabel for Airbus A321neo of Lufthansa 
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Figure C.64 Ecolabel for Airbus A319 of Lufthansa 
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Figure C.65 Ecolabel for Airbus A320 of Lufthansa 
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Figure C.66 Ecolabel for Airbus A321 of Lufthansa 
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Figure C.67 Ecolabel for Airbus A350-900 of Lufthansa 
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Figure C.68 Ecolabel for Boeing 747-8 of Lufthansa 
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Figure C.69 Ecolabel for Airbus A330-300 of Malaysia Airlines 
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Figure C.70 Ecolabel for Airbus A320neo of Pegasus Airlines 
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Figure C.71 Ecolabel for Boeing 737-800 of Pegasus Airlines 
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Figure C.72 Ecolabel for Airbus A350-900 of Qatar Airways 
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Figure C.73 Ecolabel for Airbus A380-800 of Qatar Airways 
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Figure C.74 Ecolabel for Boeing 737-800 of Ryanair 
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Figure C.75 Ecolabel for Airbus A380-800 of Singapore Airlines 
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Figure C.76 Ecolabel for Airbus A321 of SriLankan Airlines 
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Figure C.77 Ecolabel for Airbus A330-300 of SriLankan Airlines 
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Figure C.78 Ecolabel for Boeing 737-800 of SunExpress 
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Figure C.79 Ecolabel for Airbus A320neo of Swiss 
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Figure C.80 Ecolabel for Airbus A321 of Swiss 
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Figure C.81 Ecolabel for Airbus A320 of TAP Portugal 
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Figure C.82 Ecolabel for Airbus A330-900 of TAP Portugal 
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Figure C.83 Ecolabel for Embraer E190 of TAP Portugal 
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Figure C.84 Ecolabel for Airbus A350-900 of Thai Airways 
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Figure C.85 Ecolabel for Boeing 777-300ER of Thai Airways 
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Figure C.86 Ecolabel for Boeing 787-8 of Thai Airways 
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Figure C.87 Ecolabel for Airbus A321 of Turkish Airlines 
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Figure C.88 Ecolabel for Airbus A330-300 of Turkish Airlines 
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Figure C.89 Ecolabel for Boeing 737 MAX 8 of Turkish Airlines 
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Figure C.90 Ecolabel for Boeing 777-300ER of Turkish Airlines 
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Figure C.91 Ecolabel for Boeing 737-800 of Turkish Airlines 
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Figure C.92 Ecolabel for Airbus A320 of United Airlines 
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Figure C.93 Ecolabel for Boeing 737-800 of United Airlines 
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Figure C.94 Ecolabel for Boeing 777-200ER of United Airlines 
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Figure C.95 Ecolabel for Boeing 787-9 of United Airlines 
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Figure C.96 Ecolabel for Airbus A320 of Vueling 
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Appendix D – Trip Emission Ecolabels 
 

 
Figure D.1 Trip Emission Ecolabel Hamburg to Antalya by Corendon 
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Figure D.2 Trip Emission Ecolabel Hamburg to Antalya by SunExpress 
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Figure D.3 Trip Emission Ecolabel Hamburg to Antalya by Turkish Airlines 
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Figure D.4 Trip Emission Ecolabel Hamburg to Antalya via Istanbul by Turkish Airlines and Pega-

sus Airlines 
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Figure D.5 Trip Emission Ecolabel Hamburg to Antalya via Istanbul by Turkish Airlines 
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Figure D.6 Trip Emission Ecolabel Hamburg to Antalya via Izmir by SunExpress 
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Figure D.7 Trip Emission Ecolabel Hamburg to Antalya via Istanbul by Turkish Airlines 
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Figure D.8 Trip Emission Ecolabel Hamburg to Antalya via Istanbul by Turkish Airlines 
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Figure D.9 Trip Emission Ecolabel Hamburg to Antalya via Istanbul by Turkish Airlines 
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Figure D.10 Trip Emission Ecolabel Hamburg to Antalya via Munich by Lufthansa and SunExpress 
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Figure D.11 Trip Emission Ecolabel Hamburg to Bangkok by Finnair 
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Figure D.12 Trip Emission Ecolabel Hamburg to Bangkok via Amsterdam by Eurowings and EVA 

Air 
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Figure D.13 Trip Emission Ecolabel Hamburg to Bangkok via Frankfurt by Lufthansa and Thai Air-

ways 
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Figure D.14 Trip Emission Ecolabel Hamburg to Bangkok via Munich by Lufthansa and Thai Air-

ways 
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Figure D.15 Trip Emission Ecolabel Hamburg to Bangkok via Zürich by Swiss and Thai Airways 
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Figure D.16 Trip Emission Ecolabel Hamburg to Bangkok via Dubai by Emirates 
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Figure D.17 Trip Emission Ecolabel Hamburg to Bangkok via Amsterdam by KLM 
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Figure D.18 Trip Emission Ecolabel Hamburg to Bangkok via Vienna by Austrian Airlines 
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Figure D.19 Trip Emission Ecolabel Hamburg to Bangkok via Frankfurt and Colombo by Lufthansa 

and SriLankan Airlines 
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Figure D.20 Trip Emission Ecolabel Hamburg to Bangkok via Frankfurt and Bahrain by Lufthansa 

and Gulf Air 
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Figure D.21 Trip Emission Ecolabel Hamburg to Bonaire via Amsterdam and Oranjestad by KLM 
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Figure D.22 Trip Emission Ecolabel Hamburg to Bonaire via London Heathrow and Houston by Eu-

rowings and United Airlines 
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Figure D.23 Trip Emission Ecolabel Hamburg to Bonaire via Frankfurt and Houston by Lufthansa 

and United Airlines 
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Figure D.24 Trip Emission Ecolabel Hamburg to Bonaire via London Heathrow and Miami by Brit-

ish Airways and American Airlines 
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Figure D.25 Trip Emission Ecolabel Hamburg to Bonaire via London Heathrow and Miami by Brit-

ish Airways and American Airlines 
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Figure D.26 Trip Emission Ecolabel Hamburg to Bonaire via Amsterdam and Atlanta by KLM and 

Delta Air Lines 
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Figure D.27 Trip Emission Ecolabel Hamburg to Bonaire via Amsterdam and Atlanta by KLM and 

Delta Air Lines 
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Figure D.28 Trip Emission Ecolabel Hamburg to Bonaire via Frankfurt and Houston by Lufthansa 

and Delta Air Lines 
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Figure D.29 Trip Emission Ecolabel Hamburg to Hong Kong via Frankfurt by Lufthansa and Cathay 

Pacific 
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Figure D.30 Trip Emission Ecolabel Hamburg to Hong Kong via Istanbul by Turkish Airlines 
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Figure D.31 Trip Emission Ecolabel Hamburg to Hong Kong via Helsinki and Bangkok by Finnair 

and Cathay Pacific 
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Figure D.32 Trip Emission Ecolabel Hamburg to Hong Kong via Dubai and Bangkok by Emirates 
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Figure D.33 Trip Emission Ecolabel Hamburg to Hong Kong via Munich and Bangkok by Lufthansa 

and Thai Airways 
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Figure D.34 Trip Emission Ecolabel Hamburg to Hong Kong via Frankfurt and Bangkok by 

Lufthansa and Thai Airways 
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Figure D.35 Trip Emission Ecolabel Hamburg to Hong Kong via Paris by Eurowings and Cathay 

Pacific 
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Figure D.36 Trip Emission Ecolabel Hamburg to Hong Kong via London Heathrow by British Air-

ways and Cathay Pacific 
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Figure D.37 Trip Emission Ecolabel Hamburg to Hong Kong via London Heathrow and Doha by 

British Airways and Qatar Airways 
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Figure D.38 Trip Emission Ecolabel Hamburg to Hong Kong via Dubai and Kuala Lumpur by Emir-

ates and Malaysia Airlines 
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Figure D.39 Trip Emission Ecolabel Hamburg to Hurghada via Istanbul by Pegasus Airlines 
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Figure D.40 Trip Emission Ecolabel Hamburg to Hurghada via Düsseldorf by Eurowings 
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Figure D.41 Trip Emission Ecolabel Hamburg to Hurghada by Condor 
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Figure D.42 Trip Emission Ecolabel Hamburg to Hurghada via Istanbul by Turkish Airlines 
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Figure D.43 Trip Emission Ecolabel Hamburg to Hurghada via Zürich by Eurowings and Edelweiss 

Air 
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Figure D.44 Trip Emission Ecolabel Hamburg to Hurghada via Zürich by Swiss and Edelweiss Air 
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Figure D.45 Trip Emission Ecolabel Hamburg to Hurghada via Munich by Lufthansa and Air Cairo 
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Figure D.46 Trip Emission Ecolabel Hamburg to Hurghada via Frankfurt and Cairo by Lufthansa 

and EgyptAir 
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Figure D.47 Trip Emission Ecolabel Hamburg to Hurghada via Frankfurt by Lufthansa and Eurow-

ings Discover 
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Figure D.48 Trip Emission Ecolabel Hamburg to New York via Frankfurt by Lufthansa and Condor 
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Figure D.49 Trip Emission Ecolabel Hamburg to New York via Keflavik by Icelandair 
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Figure D.50 Trip Emission Ecolabel Hamburg to New York via Paris by Air France 
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Figure D.51 Trip Emission Ecolabel Hamburg to New York via Amsterdam by KLM 
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Figure D.52 Trip Emission Ecolabel Hamburg to New York via Dublin by Aer Lingus 

  



250 

 

 
Figure D.53 Trip Emission Ecolabel Hamburg to New York via Keflavik by Icelandair 

  



251 

 

 
Figure D.54 Trip Emission Ecolabel Hamburg to New York via Amsterdam and Detroit by KLM and 

Delta Air Lines 
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Figure D.55 Trip Emission Ecolabel Hamburg to New York via Amsterdam by KLM 
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Figure D.56 Trip Emission Ecolabel Hamburg to New York via Frankfurt by Lufthansa 
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Figure D.57 Trip Emission Ecolabel Hamburg to New York via Lisbon by TAP Portugal 
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Figure D.58 Trip Emission Ecolabel Hamburg to New York via Munich by Lufthansa 
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Figure D.59 Trip Emission Ecolabel Hamburg to Gran Canaria via Frankfurt by Lufthansa and Eu-

rowings Discover 

  



257 

 

 
Figure D.60 Trip Emission Ecolabel Hamburg to Gran Canaria via Madrid by Iberia 
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Figure D.61 Trip Emission Ecolabel Hamburg to Gran Canaria via Barcelona by Vueling 
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Figure D.62 Trip Emission Ecolabel Hamburg to Gran Canaria via Fuerteventura by Condor and 

Binter Canarias 
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Figure D.63 Trip Emission Ecolabel Hamburg to Gran Canaria via Zürich by Swiss and Edelweiss 

Air 
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Figure D.64 Trip Emission Ecolabel Hamburg to Gran Canaria via Amsterdam and Madrid by KLM 

and Air Europa 
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Figure D.65 Trip Emission Ecolabel Hamburg to Gran Canaria via Lisbon by TAP Air Portugal 
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Figure D.66 Trip Emission Ecolabel Hamburg to Gran Canaria via Zürich by Eurowings and Edel-

weiss Air 
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Figure D.67 Trip Emission Ecolabel Hamburg to Gran Canaria via Vienna by Austrian Airlines 
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Figure D.68 Trip Emission Ecolabel Hamburg to Gran Canaria via Madrid and Vigo by Iberia 
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Figure D.69 Trip Emission Ecolabel Hamburg to Mexico City via Istanbul by Turkish Airlines 
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Figure D.70 Trip Emission Ecolabel Hamburg to Mexico City via Amsterdam by KLM 
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Figure D.71 Trip Emission Ecolabel Hamburg to Mexico City via Paris by Air France 
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Figure D.72 Trip Emission Ecolabel Hamburg to Mexico City via Paris and Atlanta by Air France 

and Delta Air Lines 
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Figure D.73 Trip Emission Ecolabel Hamburg to Mexico City via Amsterdam by KLM and Aer-

omexico 
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Figure D.74 Trip Emission Ecolabel Hamburg to Mexico City via Paris by Air France and Aer-

omexico 
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Figure D.75 Trip Emission Ecolabel Hamburg to Mexico City via Frankfurt and New York by 

Lufthansa, Singapore Airlines and Aeromexico 
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Figure D.76 Trip Emission Ecolabel Hamburg to Mexico City via Frankfurt by Lufthansa 
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Figure D.77 Trip Emission Ecolabel Hamburg to Mexico City via Frankfurt and Washington D.C. by 

Lufthansa and United Airlines 
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Figure D.78 Trip Emission Ecolabel Hamburg to Mexico City via London Heathrow and Dallas by 

British Airways and American Airlines 
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Figure D.79 Trip Emission Ecolabel Hamburg to Mexico City via London Heathrow by British Air-

ways 
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Figure D.80 Trip Emission Ecolabel Hamburg to Munich by Eurowings 
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Figure D.81 Trip Emission Ecolabel Hamburg to Munich by Lufthansa 
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Figure D.82 Trip Emission Ecolabel Hamburg to Munich by Lufthansa 
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Figure D.83 Trip Emission Ecolabel Hamburg to Munich by Eurowings 
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Figure D.84 Trip Emission Ecolabel Hamburg to Munich via Düsseldorf by Eurowings and 

Lufthansa 
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Figure D.85 Trip Emission Ecolabel Hamburg to Munich via Riga by Air Baltic 
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Figure D.86 Trip Emission Ecolabel Hamburg to Munich via Cologne by Eurowings and Lufthansa 
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Figure D.87 Trip Emission Ecolabel Hamburg to Munich via Düsseldorf by Eurowings 
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Figure D.88 Trip Emission Ecolabel Hamburg to Munich via Frankfurt by Lufthansa 
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Figure D.89 Trip Emission Ecolabel Hamburg to Palma de Mallorca by Ryanair 
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Figure D.90 Trip Emission Ecolabel Hamburg to Palma de Mallorca by Eurowings 
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Figure D.91 Trip Emission Ecolabel Hamburg to Palma de Mallorca by Condor 
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Figure D.92 Trip Emission Ecolabel Hamburg to Palma de Mallorca by Ryanair (Aircraft from Lau-

da Europe) 
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Figure D.93 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Valencia by Eurowings and 

Air Europa 
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Figure D.94 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Munich by Eurowings 
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Figure D.95 Trip Emission Ecolabel Hamburg to Palma de Mallorca by Eurowings 
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Figure D.96 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Barcelona by Eurowings 

and Air Europa 
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Figure D.97 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Barcelona by Vueling 
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Figure D.98 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Cologne by Eurowings 
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Figure D.99 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Madrid by Iberia 
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Figure D.100 Trip Emission Ecolabel Hamburg to Palma de Mallorca via Zürich by Swiss 
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Appendix E – Detailed Tables of Trip Comparisons 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PAGE INTENTIONALLY LEFT BLANK 
 
 



 

299 

 

Table E.1 Comparison of flight connections from Hamburg to Munich 

 Leg 1  Leg 2 Trip 

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 Eurowings Airbus A320 6,97 - - - - 64 01:25 600 0,60 

03 Lufthansa Airbus A321 6,93 - - - - 83 01:20 600 0,65 

05 Eurowings Airbus A319 6,75 DUS Lufthansa Airbus A320 6,72 254 02:20 827 1,17 

08 Eurowings Airbus A319 6,75 DUS Eurowings Airbus A320neo 7,93 149 02:15 827 0,97 

09 Lufthansa Airbus A321 6,93 FRA Lufthansa Airbus A320 6,72 181 02:05 712 1,23 

 
 
Table E.2 Comparison of flight connections from Hamburg to Palma de Mallorca 

 Leg 1  Leg 2 Trip 

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 Ryanair Boeing 737-800 6,87 - - - - 83 02:35 1.659 0,82 

03 Condor Boeing 757-300 6,46 - - - - 169 02:45 1.659 1,08 

04 Ryanair Airbus A320 7,12 - - - - 134 02:35 1.659 0,80 

07 Eurowings Airbus A319 6,75 - - - - 184 02:45 1.659 0,88 

08 Eurowings Airbus A320 6,97 BCN Air Europa Boeing 737-800 6,78 185 03:20 1.695 1,32 

09 Vueling Airbus A320 7,04 BCN Vueling Airbus A320 7,04 200 03:30 1.695 1,28 
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Table E.3 Comparison of flight connections from Hamburg to Gran Canaria 

 Leg 1  Leg 2  

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] Stopover2 

01 Lufthansa Airbus A320 6,72 FRA Eurowings Discover Airbus A320 6,97 -  

02 Iberia Airbus A320 6,83 MAD Iberia Airbus A321neo 7,30 -  

05 Swiss Airbus A321 7,21 ZRH Edelweiss Air Airbus A320 6,97 -  

06 KLM Embraer E195-E2 7,61 AMS Air Europa Boeing 787-9 7,03 MAD 

07 TAP Air Portugal Embraer E190 5,74 LIS TAP Air Portugal Airbus A320 6,75 -  

08 Eurowings Airbus A319 6,75 ZRH Edelweiss Air Airbus A320 6,97 -  

 

 Leg 3 Trip 

 

 Airline3 Aircraft3 
A/C 

Rating3 [-] Costs [€] Duration [hh:mm] 
Total Distance 
[km] 

Environmental 
Rating [-] 

01 - - - 227 05:45 3.597 1,77 

02 - - - 235 05:45 3.545 1,63 

05 - - - 191 05:50 3.695 1,66 

06 Air Europa Boeing 787-9 7,03 181 06:40 3.604 4,50 

07 - - - 201 05:50 3.536 2,07 

08 - - - 207 05:50 3.695 1,75 

 
 
Table E.4 Comparison of flight connections from Hamburg to Antalya 

 Leg 1  Leg 2 Trip 

No. Airline Aircraft 

A/C 
Rating 

[-] Stopover Airline2 Aircraft2 

A/C 
Rating2 

[-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

02 SunExpress Boeing 737-800 6,87 - - -  - 110 03:35 2.456 0,98 

03 Turkish Airlines Boeing 737-800 6,40 - - -  - 140 03:35 2.456 1,18 

04 Turkish Airlines Boeing 737-800 6,40 SAW Pegasus Airlines Airbus A320neo 8,05 125 04:25 2.486 1,47 

07 Turkish Airlines Airbus A321 6,80 IST Turkish Airlines Airbus A330-300 6,29 151 04:40 2.474 1,87 

09 Turkish Airlines Airbus A330-300 6,29 IST Turkish Airlines Airbus A321 6,80 157 04:25 2.474 1,96 

10 Lufthansa Airbus A321 6,93 MUC SunExpress Boeing 737-800 6,87 188 04:20 2.603 1,57 
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Table E.5 Comparison of flight connections from Hamburg to New York 

 Leg 1  Leg 2 Trip 

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 Lufthansa Airbus A320neo 7,70 FRA Condor Boeing 767-300ER 6,67 469,00 09:55 6.618 2,51 

02 Icelandair Boeing 737 MAX 9 6,85 KEF Icelandair Boeing 767-300ER 6,82 503,00 09:30 6.345 2,64 

05 Aer Lingus Airbus A320 6,97 DUB Aer Lingus Airbus A321neo 6,91 676,00 09:50 6.214 2,56 

06 Icelandair Boeing 737 MAX 9 6,85 KEF Icelandair Boeing 737 MAX 9 7,00 503,00 09:30 6.359 2,64 

08 KLM Embraer E190 5,59 AMS KLM Boeing 787-10 7,17 716,00 09:10 6.264 2,58 

09 Lufthansa Airbus A320 6,72 FRA Lufthansa Boeing 747-8 7,47 1.245,00 09:40 6.640 2,51 

 
 
Table E.6 Comparison of flight connections from Hamburg to Bonaire 

 Leg 1  Leg 2  

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] Stopover2 

01 KLM Embraer E190 5,59 AMS KLM Boeing 777-300ER 6,52 AUA 

03 Lufthansa Airbus A320 6,72 FRA United Airlines Boeing 777-200ER 6,71 IAH 

04 British Airways Airbus A320 7,02 LHR American Airlines Boeing 777-300ER 5,78 MIA 

05 British Airways Airbus A321neo 7,31 LHR British Airways Airbus A380-800 4,90 MIA 

06 KLM Embraer E175 5,71 AMS Delta Air Lines Airbus A330-300 6,47 ATL 

07 KLM Embraer E175 5,71 AMS Delta Air Lines Airbus A350-900 7,21 ATL 

 

 Leg 3 Trip 

 

 Airline3 Aircraft3 
A/C 

Rating3 [-] Costs [€] Duration [hh:mm] Total Distance [km] 
Environmental 
Rating [-] 

01 KLM Boeing 777-300ER 6,52 629 11:35 8.457 4,32 

03 United Airlines Boeing 737-800 6,68 708 16:56 12.255 4,97 

04 American Airlines Airbus A319 6,57 1.704 14:31 9.839 5,07 

05 American Airlines Airbus A319 6,57 1.704 14:19 9.839 5,83 

06 Delta Air Lines Boeing 737-800 6,53 3.183 15:10 10.355 4,18 

07 Delta Air Lines Boeing 737-800 6,53 3.183 14:50 10.355 4,14 

08 Delta Air Lines Boeing 737-800 6,53 2.301 15:46 12.255 4,29 
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Table E.7 Comparison of flight connections from Hamburg to Bangkok 

 Leg 1  Leg 2 Trip 

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 Finnair Embraer E190 5,55 HEL Finnair Airbus A350-900 7,42 533 13:30 9.084 3,27 

03 Lufthansa Airbus A321 6,93 FRA Thai Airways Boeing 777-300ER 6,15 582 11:50 9.421 4,20 

04 Lufthansa Airbus A320 6,72 MUC Thai Airways Airbus A350-900 7,32 544 11:55 9.409 3,32 

05 Swiss Airbus A320neo 7,85 ZRH Thai Airways Boeing 787-8 7,17 582 12:25 9.757 3,48 

06 Emirates Airbus A380-800 5,07 DXB Emirates Boeing 777-300ER 6,19 695 13:05 9.797 5,41 

08 Austrian Airlines Airbus A320 6,81 VIE Austrian Airlines Boeing 777-200ER 7,01 1.088 11:30 9.228 3,39 

 
 
Table E.8 Comparison of flight connections from Hamburg to Hong Kong 

 Leg 1  Leg 2  

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] Stopover2 

01 Lufthansa Airbus A319 6,53 FRA Cathay Pacific Boeing 777-300ER 5,47 -  

02 Turkish Airlines Airbus A321 6,80 IST Turkish Airlines Boeing 777-300ER 6,15 -  

03 Finnair Embraer E190 5,55 HEL Finnair Airbus A350-900 7,42 BKK 

05 Lufthansa Airbus A320 6,72 MUC Thai Airways Airbus A350-900 7,32 BKK 

06 Lufthansa Airbus A319 6,53 FRA Thai Airways Boeing 777-300ER 6,15 BKK 

07 Eurowings Airbus A319 6,75 CDG Cathay Pacific Airbus A350-1000 6,12 -  

 

 Leg 3 Trip 

 

 Airline3 Aircraft3 
A/C 

Rating3 [-] Costs [€] 
Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 - - -  703 12:35 9.581 5,09 

02 - - -  708 13:25 10.012 4,27 

03 Cathay Pacific Airbus A350-900 6,93 612 16:25 10.773 4,51 

05 Thai Airways Boeing 777-300ER 6,15 765 14:40 11.098 4,81 

06 Thai Airways Boeing 777-300ER 6,15 770 14:35 11.110 5,64 

07 - - - 852 13:30 10.336 4,09 
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Table E.9 Comparison of flight connections from Hamburg to Mexico City 

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 Turkish Airlines Airbus A321 6,80 IST Turkish Airlines Boeing 777-300ER 6,15 956 17:15 13.422 5,22 

02 KLM Embraer E190 5,59 AMS KLM Boeing 787-9 7,20 1.064 12:34 9.600 3,51 

03 Air France Airbus A320 7,02 CDG Air France Boeing 777-300ER 5,70 1.066 13:30 9.942 3,93 

05 KLM Boeing 737-800 6,69 AMS Aeromexico Boeing 787-9 6,80 1.144 13:10 9.600 3,86 

06 Air France Airbus A319 6,98 CDG Aeromexico Boeing 787-9 6,80 1.150 13:50 9.942 3,82 

08 Lufthansa Airbus A321 6,93 FRA Lufthansa Boeing 747-8 7,47 1.400 13:10 9.979 3,20 

 
 
Table E.10 Comparison of flight connections from Hamburg to Hurghada 

No. Airline Aircraft 
A/C 

Rating [-] Stopover Airline2 Aircraft2 
A/C 

Rating2 [-] 
Costs 
[€] 

Duration 
[hh:mm] 

Total Distance 
[km] 

Environmental 
Rating [-] 

01 Pegasus Airlines Airbus A320neo 8,05 SAW Pegasus Airlines Boeing 737-800 6,87 180 05:55 3.600 1,50 

03 Condor Boeing 757-300 6,46 - - - - 300 04:50 3.529 1,55 

04 Turkish Airlines Airbus A321 6,80 IST Turkish Airlines Boeing 737 MAX 8 6,81 327 06:00 3.588 1,97 

05 Eurowings Airbus A320 6,97 ZRH Edelweiss Air Airbus A320 6,97 339 05:55 3.840 1,78 

06 Swiss Airbus A321 7,21 ZRH Edelweiss Air Airbus A320 6,97 339 05:55 3.840 1,69 
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