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Abstract 
Door-to-door travel time within the European Union shall be reduced to less than four hours for 90 percent of 
all travelers, according to the goals of ‘Flightpath 2050’. Point-to-point thin-haul connections provided by air 
taxis can help to achieve this goal, as analyzed by academia, and envisioned by start-ups like the German 
e.SAT or the Swiss Dufour. 
To further examine the market potential for air taxis within Germany, a sophisticated transport model was set 
up comparing door-to-door travel times and cost for the established transport modes train, car, and CS-25 
aircraft with a novel air taxi service capable of utilizing local CS-23 airfields. Moreover, important parameters 
for the success of air taxi services are analyzed in depth. 
For the purpose of this study, a piloted 5-seater aircraft with a required take-off distance of less than 800 m 
was considered and a reasonable price range for business trips comparable to a first-class train service 
ticket was investigated. In addition to existing analyses, this study also uses real-world data for train services 
and actually serviced routes of CS-25 aircraft. A figure for the state-of-the-art traffic volume and trip 
distribution on district level in Germany was adapted from the Traffic Interconnection Forecast 2030 of the 
German Federal Ministry of Transport and Digital Infrastructure (BMVI). For these existing transport modes 
plus the proposed air taxi service, travel time and travel costs are calculated for each particular route using 
statistical models. Assuming a constant number of gross travelers on each route, the mode choices for each 
route are redistributed according to the value of travel time saved (VoTTS) and the according distribution of 
passengers’ willingness to pay for time savings. 
Results show that travel time on certain routes can be shortened by 50 percent resulting in an air taxi 
demand of at least 5000 air taxis overall. Market share, however, is strongly dependent on assumed price 
per kilometer. Hence, if industry can achieve a cost-level comparable to a first-class train ticket, a significant 
market share potential for air taxi services of 2.7 % of all business travel is forecasted by this study. 

 
 

1. INTRODUCTION 

In order to sustain Europe’s leading industrial position and 
competitiveness, the European Commission developed a 
vision for the European air transport system and industry, 
to be achieved within the first half of this century. 
Environmental goals of ‘Flightpath 2050’ such as 
reductions in CO2 (-75 %) and NOX (-90 %) emissions as 
well as 65 % noise reduction led to the research and 
development of alternative powertrain solutions for 
aircraft [1]. The goals also include the aim for 90 % of 
door-to-door travel within Europe being completed within 
4 hours, which calls for a more general change in the air 
transport system. By 2050, passenger and freight services 
should be more efficient and seamless, based on a 
resilient air transport system. This system must be closely 
integrated with alternative modes of transport and 
established connections to the rest of the globe as part of 
the interconnected global aviation system. To conveniently 
meet the growing demand for flexible point-to-point 
connections, air mobility will be the essential transport 
mode. Air mobility is regarded the fastest travel option to 
connect the regions of Europe but can – depending on the 
geography and available infrastructure – even remain the 
most time-efficient means of transport even for some 
medium-distance connections. [2] For Germany, the 

Federal Institute for Research on Building, Urban Affairs 
and Spatial Development (BBSR) investigated the 
availability of high-speed infrastructure for automobile, 
long-distance rail and CS-25 air services. For each 
administrative district, the average time to access the 
corresponding infrastructure was determined, as shown in 
Figure 1.  

 
Figure 1: Visualization of accessibility model results 

provided by BBSR [3], own figure,  
red indicates worse connection 

Depending on the location of the administrative districts, 
the infrastructural accessibility of these three presented 
transport modes can be weak (highlighted by red color), in 
particular the availability of CS-25 airports for the majority 
of districts (very right map of Germany). Both individually 
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Next to this foundational structure of transport modeling, a 
specific concept of the mode choice section to determie 
the modeled demand will be introduced here. The so-
called value of travel time saved (VoTTS) is an important 
concept applied in transportation planning studies. It is 
used to assess the impact of travel time and travel costs 
on the individual choice of transport mode and can be 
utilized to quantify the modal split. VoTTS is defined as a 
traveler’s individual willingness to pay to reduce travel time 
and is quantified as a trade-off between travel time and 
cost [18]. Depending on the reason of the journey and the 
financial situation of the traveler, the individual VoTTS 
may vary. Additionally, VoTTS have been found variable 
with the distance of the relation and the total travel time 
[19]. VoTTS is a popular approach for computing mode 
choices in transportation forecasting. Previous studies 
investigated the cost of delay, or the benefit of 
infrastructure investments, by evaluating the time benefit 
and using VoTTS to convert it into a monetary value [20], 
[21]. This method entails the disadvantage of reducing the 
mode-selection process to monetary variables only, 
presupposing a rational decision maker. In the business-
travel context, however, VoTTS is reflected by the wage 
rate paid by the company [22], making the decisions for 
business travel more rational than private travel. As this 
paper focuses on business travel, the rationality of a 
VoTTS approach is acceptable. Both four-step 
transportation forecasting model and VoTTS concept are 
used for large-scale transportation planning purposes until 
today [23] and will be considered for the ODAM market 
potential approximations. 

Several researchers investigated and quantified the 
emerging market potential of ODAM, which will be 
presented below. Different approaches have been applied; 
however, it will be shown that there is still research to be 
done in the domain of traffic demand forecasting for 
ODAM services.  

Sun et. al. analyzed the transportation infrastructure in 
Europe for the four transport modes to be included in this 
study [24]. Based on the comparison of door-to-door travel 
times, the impact of ODAM air taxis was evaluated, and 
relations with minimum travel time for the novel air-taxi 
service were highlighted. This study pioneered the 
evaluation of the competitiveness of air taxis. However, 
the focus was only set on minimum travel times. A VoTTS 
influence among the different transportation modes was 
disregarded and accordingly a demand forecast was not 
provided. Also, this continental study limited the focus on 
connections between Europe’s 100 biggest cities. This 
approach does not offer sufficiently dense modelling for 
ODAM, which shows high dependency on network 
density, transport mode availability and price-per-kilometer 
[25]. 

A denser origin-destination matrix is used by Kreimeier 
[23], with 412 nodes based on Germany’s Nomenclature 
des unités territoriales statistiques NUTS-3 regions. A full-
scale transportation planning model for Germany including 
ODAM services was designed, comprising the 
transportation modes car, CS-25 service and ODAM. Due 
to the high modeling effort and lack of data at the time, 
railway connections were not considered in the model. 
The logic to compute the mode choice of a set of gross 
travelers is based on a relation with VoTTS. Depending on 
the set model parameters, a market potential for up to 

40,000 ODAM aircraft was computed, with high variability 
from the marginal costs per kilometer travelled. However, 
the proposed traveler allocation model which clusters 
passengers by their distances to points-of-interest, such 
as airports, has a high complexity and parameters as the 
resolution are therefore not easily adjusted. Also, the 
considered price-per-kilometer range for ODAM service is 
comparatively low (0.2-0.6 €/km). 

Another study concerning market potential of thin-haul air 
mobility in Germany was conducted by Paproth et al. [26]. 
In addition to Kreimeier’s set of transportation, trains and 
intercity bus connections were added. Through a origin-
destination matrix based on Germany’s 412 regions 
(NUTS-3) a ODAM modal share of 6 % was predicted for 
2030. A set of 20 airports were identified as main hubs, 
through which 30 % of estimated trips are routed. 

Lastly, Bauhaus Luftfahrt studied the integration of Urban 
Air Mobility (UAM) to complement existing public transport 
in a transport model [27] for the area of Bavaria in 
Germany. Socio-demographic factors were used to predict 
user behavior in 2030 in order to be able to assess a long-
term application. A reference case resulted in 1 % market 
share for UAM, which would make it a fast and flexible 
complement to established modes of transportation. This 
study also found the price-sensitivity of the ODAM market 
share to be high, especially the sensitivity to distance 
dependent fares. 

Research on this subject lacks a holistic transportation 
planning model for a market segment with high willingness 
to pay and a sophisticated geographic resolution. Hence, 
this study focusses on the higher paying business travel 
market in Germany, including all three current transport 
modes (individual motorized transport, CS-25 air travel 
and long-distance train) plus the novel ODAM air-taxi 
service. Therefore, a transportation forecasting model for 
business travel within Germany based on VoTTS is 
presented in the subsequent chapters of this paper, 
including all mentioned transport modes. This model will 
be used to estimate the volume of travel conducted by 
ODAM services upon market entry. 

3. METHODOLOGY 

3.1. Application of transportation forecast 
model 

From the four-step transportation forecast model 
introduced above, the first three steps are applied to 
estimate the market potential for business-travel ODAM 
services in Germany. The aggregated business travel 
demand within Germany has been obtained from the VDR 
business travel report 2020 [16]. For the year 2019 a total 
of 195.4 million business related trips were calculated, 
increasing 3.1 % compared to the previous year. The 
authors acknowledge that these numbers originate from 
before the Covid-19 pandemic, which had severe impacts 
on mobility around the world. The impact on the 
transportation industry, of this pandemic so far and its 
future course, is still being investigated. Even if Europe’s 
business travel market has already started recovering, the 
Global Business Travel Association estimates, it will take 
at least until 2025 to reach pre-pandemic levels [28].  
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The corresponding distribution to allocate these trips to 
connections of the origin-destination matrix, was derived 
from the Traffic Interconnection Forecast 2030 of the 
German Federal Ministry of Transport and Digital 
Infrastructure (BMVI) [17]. From this forecast, the 
distribution between the 412 urban and rural districts of 
Germany (NUTS-3 level) were adapted, focusing on those 
trips with more than 100 kilometers of distance (trip 
distribution). Any shorter connections were disregarded, 
because modal share results from Kreimeier and Sun [23], 
[24] showed low relevance of ODAM over these distances. 
This helps differentiate between regional and urban air 
mobility, as described by Stumpf [29]. The state-of-the-art 
selection of transport modes is available in the forecast as 
well and will be utilized hereafter to calibrate the VoTTS 
setup, a priori disregarding the ODAM option. The 
calibrated model will then be applied on the transportation 
planning approach including ODAM services to derive 
beneficial relations and the market potential (mode 
choice). 

3.2. Discretization of population 

To connect the geographic distribution of the population in 
Germany with the district based BMVI forecast, the 
population per district is discretized into centers of up to 
100,000 inhabitants. This further ensures a better 
representation of a population center compared to 
centroids of the area of the same region. For this, a 
clustering algorithm is applied on Germany’s 1-kilometer 
by 1-kilometer population grid as provided by [6]. A set of 
roughly equivalently weighted clusters was achieved, 
whose population-density based centroids serve as nodes 
in the targeted origin-destination matrix. The resulting 
distribution of the 1010 individual points is displayed in 
Figure 3. As mentioned before, only routes between 
clusters with more than 100 km will be considered for the 
transportation model. 

 
Figure 3: Result of clustering algorithm applied on 

the administrative districts of Germany 

3.3. Simulation of transport modes 

The four transport modes are modelled as follows, 
including the two output dimensions travel time (TT) and 
travel costs (TC). A comprehensive table of all 
transportation modeling parameters can be found in the 
appendix. 

• Motorized individual transport (MIT): Direct 
connection between the clusters qualifying as 
described above. A detour factor of 1.3 is applied to 
the spherical distance of the clusters [30] to compute 
the travel distance, and an average speed depending 
on this distance was assumed [31], from which the TT 
is computed. TC depend on the travel distance and 
assume a marginal price per kilometer driven of 
35 ct/km [32]. 

• CS-25 service: From the 26 CS-25 airports in 
Germany, valid flight routes are derived from actual 
airline connections as offered for the summer flight 
plan 2019. The route is divided into three legs, 
respective access and egress routes by car/taxi (MIT) 
as well as the flight itself.  The flight is modelled as a 
trapezoidal profile, assuming average vertical 
ascending and descending speeds during climb and 
descent. Given the spherical distance multiplied by an 
in-air detour factor of 1.06 as defined by Gollnick [33], 
the TC are estimated utilizing a marginal price per 
airborne kilometer. Access and egress segments, 
also called first and last mile, are modeled as a 
competition between personal car travel and taxi 
service, with respective parking fees, if applicable. At 
the destination, a rental car option is available instead 
of the personal vehicle. For both journey legs each, 
the minimal-cost option is selected, respectively. Total 
TT and TC are computed as a sum from these three 
legs of the route. 

• Long-distance train: The third option includes the 
utilization of the Deutsche Bahn long-distance railway 
services. Utilizing the Deutsche Bahn application 
programming interface (API), actual TC and TT for a 
first-class long-distance rail connection were 
extracted for a booking process one day in advance. 
First and last mile legs were computed similar to CS-
25 services, assuming a reduced parking fee at the 
inbound train station. 

• ODAM: The interregional ODAM service was 
modelled for the 366 airfields in Germany feasible for 
ODAM transport, considering the infrastructure’s 
runway length and the aircraft’s required runway 
performance. Like the CS-25 service, the flight is 
modelled as a trapezoidal profile, assuming average 
vertical ascending and descending speeds during 
takeoff and landing. The first and last mile are 
modelled similar to the last two modes, assuming free 
parking at the airfields. 

 

Distance: 
412,83 km 

ODAM CS-25 Car Train 

Cost [€] 312 427 187 255 

Duration [min] 220 297 418 389 

TAB 1: Exemplary cost of transportation for a route 
from Aachen to Magdeburg 
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In the next step, the focus should be set on the 
presumption that the mode-choice decision for business 
traveling takes its financial perspective into account as 
well: Both TC and TT are considered simultaneously, as 
covered by the concept of VoTTS. 

When including the respective costs per travel mode and 
the corresponding VoTTS, the overall mode choice is 
retrieved from the model. The shares are: ODAM (2.7 %), 
CS-25 (4.3 %), car (77.4 %) and train (15.6 %). The 
results of mode choice based on the trip length are 
illustrated in Figure 6. 

 
Figure 6: Modal-split results with VoTTS influence 

The car receives the biggest increase in modal share 
compared to the purely speed-based evaluation before 
and expands its competitive range across all connection 
lengths. The advantage only fades at distances above 
500 km. This is mostly due to relatively low cost and good 
accessibility, as no first or last mile connections are 
required. Trains show a preference shift to longer 
distances, compared to the purely speed based 
calculations before. A moderate speed advantage at lower 
distances is overcome by high cost, even for short trips, 
which put the train almost always at a disadvantage to the 
car. Both aircraft mode shares are largely decreased, 
however especially the competition of the car and ODAM 
at medium distances has a great impact here. Only at 
distances over 450 km can airborne modes of 
transportation reach relevant modal shares, which is to be 
expected due to the higher cost, which have to be justified 
by a bigger time difference. This greater difference in 
travel time especially shows at these higher distances. 
Comparing both CS-25 and ODAM at lower distances, the 
denser network of small airports for CS-23 aircraft and the 
decreased ground processing times result in CS-23 
generally being more successful than CS-25 at shorter 
trips. 

Finally, to derive a transportation output for the concerned 
modes, each trip’s mode choice is multiplied with the 
corresponding distance travelled and aggregated by the 
weights determined from the VVP 2030. Together with the 
195.4 million annual business trips within Germany [16], 
an accurate amount of passenger kilometers required by 
each mode of transportation can be calculated. ODAM 
hereby accounts for 4.51 billion passenger kilometers of 
transportation capacity. To put this figure into context with 
a market demand for ODAM aircraft, the approach by 
Kreimeier [23] is used. The transportation capacity is 
translated into a potential market demand for ODAM 
aircraft, based on the annual revenue passenger 
kilometers (RPK) an aircraft is able to deliver for an 
average load factor. For handling interregional business 

travel and commuting services, a four-PAX five-seater 
piloted aircraft is regarded suitable, and its market 
potential analyzed in detail. Assuming a yearly transport 
capacity of 850,000 RPK for the exemplary aircraft, a 
minimum of 5,300 ODAM aircraft operated at the same 
time is computed. 

To showcase further dependencies of the ODAM share in 
greater detail, a sensitivity analysis was done and will be 
explained in the following.   

4.2. Success factors for ODAM 

While the mode choice of each mode of transportation 
already holds plenty of information, the sensitivity of the 
ODAM share to the variation of different parameters will 
also be evaluated. The identification of critical variables 
can provide enormous benefit to entities seeking to enter 
this highly dynamic market. The conducted evaluation 
included four parameters, namely runway performance of 
ODAM vehicles, specific costs per kilometer for both CS-
25 and ODAM services, as well as ODAM flight speed.  

Parameter Modulation 
Interval 

Difference in ODAM 
share (from 2.65 %) 

Runway 
performance 

600-900 [m] + 2.80 % / - 1.54 % 

CS-25 cost 
per kilometer 

0.05-0.55 [€/km] - 1.95 % / + 0.08 % 

ODAM cost 
per kilometer 

0.55-0.75 [€/km] + 9.82 % / - 2.50 % 

ODAM flight 
speed 

250-350 [km/h] - 0.67 % / + 1.36 % 

TAB 2: Parameter modulation results 

All these parameters have an influence on the ODAM 
market share, as can be seen in TAB 2. The runway 
performance shows relevant influence on the modal share 
of ODAM in both positive and negative directions. The 
price of CS-25 operations does not show a significant 
difference in ODAM share, if increased. However, if CS-25 
flights become cheaper, the ODAM mode choice reduces. 
This must be taken into account, as the price of CS-25 
flight for this model is at the higher end of the interval at 
0.47 €/km [34].  
The most relevant parameter proves to be the price per 
kilometer. While an increase in price reduces the ODAM 
share by 2.5 %, which is to be expected, a reduction in 
price results in an increase of almost 10 %. This highlights 
the importance of cheap transport offerings, as was 
already found by evaluation of the general mode choice 
data. These findings match the sensitivity of ODAM to 
price-per-kilometer as discussed earlier, however further 
investigation of this model is needed to clarify the extent of 
this effect. 
Lastly, the flight speed of ODAM vehicles has a lower 
effect than runway performance but it is still relevant. 
Especially, since the results show a greater difference in 
mode choice for speed increases (+1.36 %) compared to 
decreases (-0.67 %). This is to be expected, because with 
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increasing speed, ODAM differentiates more strongly from 
high-speed trains, which increases its performance 
advantage in addition to the denser connection network. 
The resulting trade-off between performance for short 
runways and higher flight speed and economic operation 
for a lower price-per-kilometer needs to be solved in 
aircraft development. 

4.3. Limitations 

The results of this model and calculation were obtained 
under certain assumptions, whose influence on the ability 
to transfer results to reality shall be discussed 
subsequently. 

First, this model is used to calculate the shift in transport 
capacity of the three conventional means of transport. The 
system is subject to a displacement effect by reallocating 
a share of the current transport capacity to the new mode 
introduced to the system, namely ODAM. A market growth 
effect – i.e., traffic additionally generated by the ODAM 
service, was not considered. This might lead to a slightly 
lower total transportation capacity forecast compared to 
reality. Additionally, it was assumed that each mode of 
transportation was capable of handling the demand it was 
allocated. Road and railway networks historically have to 
manage congestions and capacity issues, which were 
neglected in this simulation. The modal share of these 
transport modes might be overestimated in this regard. 
Regarding each individual’s mode choice, the decision-
making process is reduced to rational factors of time, 
money and monetary value of time. Emotional or 
ideological aspects, such as aviophobia or environmental 
awareness, are disregarded during the mode-choice 
phase of modelling. The results of this are very complex to 
estimate, as many different preferences for or against 
certain modes of transportation may exist. 

Another aspect that contributes to an over-evaluation of 
speed and thus demand is the lack of scheduled 
connections, especially for train and CS-25 services. 
These modes of transport are characterized by a regular 
frequency of operations throughout the day. In the 
proposed model, however, the simulation was conducted 
independently of time, hence resulting in equal time 
flexibility for each mode of transport. This puts ODAM and 
cars at a disadvantage, as the on-demand aspect does 
not result in the time benefits it is intended to in reality. 
Hence the ODAM and car modal share are probably 
underestimated in this regard. 

The VoTTS model used to assess travelers’ willingness to 
pay for reductions in travel time contains some 
assumptions and limitations as well. A more detailed 
investigation was conducted by ETH Zürich [19], which 
uncovered several dependencies of the value people 
attribute to their travel time savings. Results show that 
VoTTS not only depend on the individual’s economic 
standing and professional direction, but also on trip 
properties such as distance travelled or mode of 
transportation. This might lead to a generally more 
diverse, but also truer to life representation of travelers’ 
behavior. To set up this transportation model however, 
these factors were reduced to a rational approach solely 
using economic standing. To include a greater scope of 
VoTTS dependency would not only have been 

computationally more expensive, but also challenging to 
back up with a satisfying database. Further economic 
factors, as gross domestic product (GDP) distributions are 
also not considered separately. These factors are 
integrated into the Traffic Interconnection Forecast 2030 
[17], which served as a basis for relative route weighting 
for this model. However, GDP was not part of the mode 
choice calculation, which it might influence. Certain routes 
might thus prefer more expensive or affordable 
transportation. The influence on the estimated overall 
ODAM demand is relatively small, however if market entry 
scenarios with route prioritization would be considered, 
GDP distributions should be introduced additionally.  

Finally, the business trips considered are mere origin-
destination trips with return trip. This means that there is 
only one destination for each connection, without 
consideration of multi-stage round trips or open jaw flights. 
However, given the business-travel context of the general 
modelling scope, this can be considered an acceptable 
approximation. 

5. CONCLUSIONS 

In summary, this paper evaluated the competitiveness of 
on-demand air travel in comparison to the three most 
important modes of business travel in Germany: car, train, 
and CS-25 flight. Based on a thorough literature review, a 
corresponding transportation model was constructed to 
enable a comprehensive estimation of mode choice data. 
Using the proven concept of four-step traffic estimation in 
combination with the value of travel time savings, methods 
of transport demand estimation were implemented to 
simulate market behavior for the entry of on-demand air 
travel. Calculations are based on a model that was 
calibrated on different traffic studies to ensure correct 
simulation of the already established means of 
transportation. 

The developed method has successfully proven the ability 
to estimate mode choice shares for cars, ODAM, CS-25 
and trains in a closed market scenario. While this was 
used to estimate the number of aircraft needed to fulfill this 
need, more data could be extracted for further 
investigation. Evaluating the different modal splits of 
different routes could provide insights into the specific 
regional features, that support certain transportation 
modes. In a market entry scenario, routes that are most 
relevant to ODAM success could be identified to be 
operated first.  

From the presented transportation model results and the 
conducted sensitivity analysis, important requirements and 
specifications towards the aircraft design were derived. 
Overall, ODAM shows a relevant market potential of over 
5,300 vehicles needed to meet the demand. Especially 
compared to train and CS-25 offerings, ODAM is able to 
utilize its higher network density, to allow for even shorter 
travel times. However, the car still turned out to be the 
dominant choice of most travelers, especially for shorter 
distances. This is mostly due to the low cost generated by 
car travel. Accordingly, the most vital ODAM parameter 
has been found to be the specific price per kilometer. This 
confirms findings of other studies investigating market 
entry of small aircraft with on-demand operation [23], [27]. 
These insights help to establish an on-demand aircraft 
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transportation market, by ensuring a successful market 
position for ODAM aircraft towards established 
interregional business travel. 

Lastly, with regard to the current Covid-19 pandemic, the 
given numbers for business travelers are expected to not 
be accurate for the near future and will likely turnout much 
lower within the next years. However, a transportation 
model like this one does still offer value through insights 
into a shift in business travel behavior. In the wake of the 
pandemic, worldwide revenue on business travel has 
dropped 58 % in 2020 compared to the previous year [28]. 
Especially air and railway travel have sustained severe 
losses. Seat capacity for airlines in Germany has been 
65 % lower, compared to 2019 [35]. The German national 
railway operator Deutsche Bahn AG reports a 44.3 % year 
over year loss in RPKs in 2020. Due to low energy prices 
and changed consumer behavior, a better recovery of 
individual transportation modes, such as cars, is 
expected. [36] A recovery of both the aviation and 
business travel industry is expected earliest until the year 
2025 [28], [37]. By adjusting modeling parameters, 
changes in consumer behavior can be modeled with the 
derived method to reflect e.g., increased willingness to pay 
due to health concerns. Assessment of the impact of the 
pandemic situation on the travel sector for different 
scenarios with this model might give further insights into 
the recovery of the industry. 
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APPENDIX 

Modelling parameters are found as defined 

 

Transport 
mode 

Main leg First mile Last mile 

 Time Distance Costs Time Distance Costs Time Distance Costs as well 

Car Distance-dependent 
Excellent speed as in 

[29] 

Spherical distance with 
detour factor 1.3 [28] 

0.35 €/km [30] (low-
end) / / / / / / 

CS-25 105 min waiting/apron 
taxi time 

 
Trapezoidal speed 

profile @FL300, Vmax 
833km/h 

Spherical distance with 
detour factor 1.06 [31] 

0.47 €/km, averaged 
from [32] 

Distance-
dependent 
Excellent 

speed as in 
[29] 

Spherical 
distance 

with detour 
factor 1.3 

[28] 

MIV + Parking: 35€ 
or 

Taxi: 3.8€ base fee, 1.98€/km 
working price (1€ from 50km) 

Distance-
dependent 
Excellent 
speed as 

in [29] 

Spherical 
distance 

with detour 
factor 1.3 

[28] 

Rental:  
Fee: 80€ [Check24, for MUC] 

0.06 €/km fuel cost [30] 
or 

Taxi: 3,8€ base fee, 1.98€/km 
working price (1€ from 50km) 

Long-
distance 
train 
service 

Query from DB API; 
average of 5 next-day 

connections 
Query from DB API 

Query from DB API; 
average of 5 next-day 

connections 

MIV + Parking: 10€; 
or 

Taxi: 3.8€ base fee, 1.98€/km 
working price (1€ from 50km) 

ODAM 45 min waiting/apron 
taxi time 

 
Trapezoidal speed 

profile @FL100, Vmax 
280km/h 

Spherical distance with 
detour factor 1.06 [31] 0.65 €/km 

MIV + Parking: free 
or 

Taxi: 3.8€ base fee, 1.98€/km 
working price (1€ from 50km) 
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