Hello TAXI? I need a ride
to my next meeting.

€ 10.00

10:47

Totally charged

We‘ve done the math:

Are robotaxis the
future of car-sharing
in Germany?

Whitepaper – 02 | 2020

Hi Anna, I will be arriving
in 10 minutes.

10:46
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Exposé

T

he Tesla Investor Day – Elon Musk announces the release of a taxi
network by the end of 2020. On the 22nd of April 2019, Tesla held its
Autonomy Investor Day 1, where Elon Musk revealed his plans to release
a network of 1 million self-driving so-called “robotaxis” by the end of 2020.
Described as a cross between Uber and Airbnb, the service would allow Tesla
owners to rent out their autonomous cars as taxis when they are not using
them. Any Tesla with full autonomous driving functionality can be used as a
robotaxi. Current Tesla owners would be able to add their cars to the robotaxi
network with Tesla taking 25-30% of the revenues. In places where not enough
people were sharing their cars, the company would provide dedicated Tesla
vehicles. All this would be made possible with a ride-sharing app, on which one
could summon a Tesla or commit a car to the fleet.

1

Tesla Autonomy Day: https://youtu.be/Ucp0TTmvqOE
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Exploring the
proﬁtability of
robotaxis

W

e at Ventum Consulting want to explore
the profitability of the robotaxis in
Germany. To do this, we consider the local
economic framework and its differences with the US
market.
Our motivation for this topic stems from our strong
history in the automotive industry. The industry is
changing, and we at Ventum Consulting are interested in the effects of these changes. Therefore, we asked
ourselves whether this business-case would be applicable in Germany. We analyze the assumptions made by
Tesla and compare them with some of our own.
One of the main questions is:
Would the financial benefits be as attractive as
predicted for the US market?
To answer this, we consider major differentiating market specific factors such as local taxes, the average
distance between pick-up and drop-off, billable tariffs,
etc. The defined average values in Germany differ significantly from the US values. We challenge the figures
presented by Elon Musk and apply them to the German
market, including the current tax environment and its
effects on the business case. Explicitly, we want to know:
• Can robotaxis also be profitable in Germany?
• If so, what will it take for robotaxis to be introduced
to the German market and under what circumstances does it become an attractive business case?

Main questions

Our focus is not on whether this service will be profitable by the end of 2020, but on whether it is even feasible and if so, if it could eventually lead to a profitable
offering within Germany. Find our premises for a robotaxi use-case and the answers to our main questions
below.

• Would the financial benefits be as
attractive as predicted for the
US market?
• Can robotaxis also be profitable
in Germany?
• If so, what will it take for robotaxis
to be introduced to the German
market? Under what circumstances
does it become an attractive
business case?

We firstly distinguish four possible scenarios and consider the assumptions made for the German market in
order to calculate the Net Present Value for each of the
scenarios.
In light of the differences between the US and German
market, we developed our own set of assumptions applicable to the German market and based on this, conducted calculations using a bottom-up approach.
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A deep-dive into the presented
assumptions and calculations:
Tesla predicts a total gross proﬁt
of $30.000 per car per year

56 h or more
1,000,000
per week
miles in total
According to Elon Musk, people will
drive their cars for an average of
10-12 hours a week, this is about
1.5-2 hours a day.
Comparatively, autonomous cars
would be able to operate a third of
the week or longer. What would be
the additional wear to the car with
this extended use?

A Tesla Model 3 robotaxi would
cost under $38,000 and Elon Musk
suggested that this price is expected
to drop further over time.

$30,000 per
car per year

The average cost of ride sharing,
based on Uber and Lyft, is $2-3. An
average cost of less than $0.18 to be
incurred by the service provider is
predicted by Tesla. Based on this asThe vehicle, battery pack inclu- sumption, the estimated gross profit
ded, is designed to operate for per mile is $0.65. Based on an annu1,000,000 miles – assuming minimal al mileage of 90,000 (16mph x 16 hrs
maintenance.
per day) and a longevity of 11 years,
the predicted total gross profit per
car per year is $30,000.
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Our calculations

T

he following assumptions and calculations are
based on a combination of our competencies
within the automotive industry and publicly available information. Firstly, we distinguished between two
operating cases:
• Case 1, in which the vehicle would operate as a robotaxi 100% of the time
• Case 2, in which it would operate as a robotaxi 90%
of time whilst the remaining 10% would be for personal use.
Secondly, we took
• the cost per mile for the service user that Tesla assumes, and
• the average price of a taxi based on values provided
by Statista in 2017 2.
We calculated the average cost to run a robotaxi, which
ranged from €0.09-€0.12, by taking the total costs and
dividing these by the overall kilometers (km). We assume
the average annual kilometers driven to be 90,000 km
and maintain a longevity of 11 years. This assumption is
based on the total kilometers driven by taxis in Germany, accounting for 50% empty kilometers and an average trip length of 5 km 3. However, in our calculation,
the total kilometers are calculated over three years.
The gross profit per km, assuming 50% empty kilometers and ranging from €0.28-€1.05, was calculated by
subtracting the cost per km from the cost per km for
the service user. The cost per km for the service provider was calculated by dividing the total costs (fixed
costs and variable costs p.a.) by the annual kilometers
driven. The costs per km for the user are either calculated based on Tesla’s average price of $1 or on the average price of taking a taxi in Germany, which averages
out to €1,375 4.

2

3
4

HALE electronic. (1 Oct. 2018). Taxi rates* in selected German cities (as of Oct. 2018; rate per km) [Graph]. In Statista. Access on 4
Sep. 2019, retrieved from https://de.statista.com/statistik/daten/
studie/36499/umfrage/taxitarife-in-deutschland-nach-staedten/
https://datenbank.nwb.de/Dokument/Anzeigen/320292/
Ahlswede, A. (2019, 27 Aug.). Taxitarife in deutschen Städten bis
2018. Retrieved from https://de.statista.com/statistik/daten/studie/36499/umfrage/taxitarife-in-deutschland-nach-staedten/
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The total gross profit per car per year is calculated by
multiplying the annual kilometers by the profit per km
and dividing this by two, again to account for the 50%
empty kilometers.
Based on our focus on the first three years, the yearly
fixed costs in Germany are around €18,000.00 5. These
costs include the purchasing price of a Tesla Model 3,
the wall connector, including the installation costs, and
the license plate for an electric vehicle.

Next, we calculated the variable costs per annum.
These consist of the charging costs, insurance, robotaxi
insurance, vehicle tax and business tax6. Based on this
information, we calculate the gross profit per year, which
ranges from -€6,018.93 - €32,531.51 based on the four
scenarios 7. Next, we calculated the Net Present
Value (NPV) 8 over three years for the four scenarios.
A thorough depiction of our calculations and detailed
assumptions can be found below.

Assumptions

5
6
7
8

1

Total Mileage

3 years

2

Annual Mileage

Taxi: 90,000km/year 9; Tesla: Guarantee of 8 years or 160,000km

3

Profit from trips

= 90,000 miles * 0.5 (50% empty miles) * 0.65 (profit / mile)

4

Tesla Price vs. Taxi Price

Tesla Price ca. $1/mile = 0.54€/km vs. Taxi price = 2.75€/km
(Statista, 2017)

5

Tesla Model 3

Basic version with winter tires and autopilot

6

Fixed costs are based on a lifespan of 11 years
(Tesla‘s assumption)

7

Tesla‘s network service costs

20-30%

8

Average electricity price in Germany in 2017 (€/kWh)

€0.29

9

Daily trips (km/day assuming 90.000 km p.a.)

247

10

Costs/km (consumption/km in €)

0.04

11

Average annual mileage driven by taxis in Germany

90,000

12

Business Tax

3.5% * 400% (average business tax rate in Germany in 2016)

13

Inspection costs

€500-1,000 per inspection, 4 to 5 times a year 10

14

Discount rate for Western-Europe
(used in NPV calculation)

5.46%

Aschermann, T. (2018, 29 Aug.). Tesla zuhause laden: So hoch sind die Kosten.
Retrieved from https://praxistipps.focus.de/tesla-zuhause-laden-so-hoch-sind-die-kosten_103900
Damodaran, A. (n.d.). Current Data on Risk/ Discount Rate.
Retrieved from http://www.stern.nyu.edu/~adamodar/New_Home_Page/data.html
Our calculations are based on the average values applicable to the German automotive industry or on Tesla’s assumptions and converted
from $ to € or miles to kilometers.


ܸܰܲ = 
௧ୀଵ

ܴ௧
(1 + ݅)௧

Rt = Net cash inflow-outflows during a single period t
i = Discount rate or return that could be earned in alternative investments
t = Number of time periods
9 Schätzung der jährlichen Kilometerleistung von Taxis. (n.d.).
Retrieved from https://datenbank.nwb.de/Dokument/Anzeigen/320292/ and Münchner Verkehrsgesellschaft. (n.d.).
CarSharing mit der MVG. Retrieved from https://www.mvg.de/services/mobile-services/carsharing.html
10 Aschermann, T. (2018, August 29). Tesla: Mit diesen Wartungskosten müssen Sie rechnen.
Retrieved from https://praxistipps.focus.de/tesla-mit-diesen-wartungskosten-muessen-sie-rechnen_103903
11 Fahrzeuggarantie Tesla. (n.d.). Retrieved from https://www.tesla.com/de_DE/support/vehicle-warrant;
Fahrzeugwartung Tesla. (n.d.). Retrieved from https://www.tesla.com/de_DE/support/car-maintenance
Insure My Tesla. (n.d.). Retrieved from https://www.m2digitalbroker.com/insurance/auto/de/driver
Retrieved from https://www.mvg.de/services/mobile-services/carsharing.htm
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Tesla

1

2

3

4

100% Service
Offering
Tesla Price

90% Service
Offering
Tesla Price

100% Service
Offering
50% Taxi Price

90% Service
Offering
50% Taxi Price

Conversion
$ to €

Real costs for the owner

€0.09

€0.10

€0.11

€0.12

$0.18

€0.10

Profit per mile (assuming
50% empty miles)

€0.28

€0.25

€1.05

€1.02

$0.65

€0.36

€0.27

€0.29

€0.33

€0.35

$0.55

€0.30

270,000

243,000

270,000

243,000

1,000,000

1,609,347

Cost per mile / km
Total mileage
Annual mileage

90,000

81,000

90,000

81,000

90,909

146,304

Profit from trips

€12,451.82

€10,172.59

€47,203.25

€41,448.88

$30,000.00

€16,404.19

€0.54

€0.54

€1.38

€1.38

$1.00

€0.54

€52,720.00

€52,720.00

€52,720.00

€52,720.00

€1,530.00

€1,530.00

€1,530.00

€1,530.00

$30,000.00

€16,404.19

Cost per mile / km for the
service user

Bottom-Up Calculation
Purchase price Model 3
Charging station incl.
installation
Initial registration

€-

€-

€-

€-

€29.50

€29.50

€29.50

€29.50

Total Fixed Costs

€54,279.50

€54,279.50

€54,279.50

€54,279.50

Fixed Costs p.a.

€18,093.17

€18,093.17

€18,093.17

€18,093.17

Charging Costs

€ 3,712.50

€3,712.50

€3,712.50

€3,712.50

€582.00

€582.00

€582.00

€582.00

Registration No.

Insurance 11
Robotaxi Insurance

€1,600.00

€1,600.00

€1,600.00

€1,600.00

Motor Vehicle Tax

€60.00

€60.00

60.00

€60.00

Business Tax

€64.43

-€278.68

5,295.83

€4,429.58

€6,018.93

€5,675.82

€11,250.33

€10,384.08

Turnover

€24,507.87

€22,057.08

€61,875.00

€55,687.50

Costs

€24,112.09

€23,768.98

€29,343.49

€28,477.24

€395.77

-€1,711.90

€32,531.51

€27,210.26

Variable Costs p.a.

Revenue/Loss
Figure 1: Costs to run a robotaxi

Scenario 1
Year

Revenue

Scenario 3

Net Present
Value

Revenue

Net Present
Value

Scenario 2
Revenue

Net Present
Value

Scenario 4
Revenue

Net Present
Value

0

-€54,279.50

-€54,279.50

-€54,279.50

-€54,279.50

-€54,279.50

-€54,279.50

-€54,279.50

-€54,279.50

1

€395.77

€375.28

€32,531.51

€30,847.25

-€1,711.90

-€1,623.27

€27,210.26

€25,801.50

2

€395.77

€355.85

€32.531.51

€29,250.19

-€1,711.90

-€1,539.23

€27,210.26

€24,465.67

3

€395.77

€337.43

€32.531.51

€27,735.81

-€1,711.90

-€1,459.54

€27,210.26

-€53,210.94

€33,553.75

Figure 2: Variable costs per annum
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-€58,901.55

2€3,199.00
€19,186.67 €
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Key results

Open questions
and outlook

R

T

obotaxis cannot be profitable in Germany if one
uses Tesla’s calculated prices and costs. On the
other hand, using the statistical average price in
Germany points to a much more profitable scenario.
Scenarios 3 and 4 presented above depict a revenue
similar to the one predicted by Tesla. This shows that
robotaxis have the potential to be profitable for the German market.
However, as mentioned previously, our calculations do
not consider the 11 years longevity proposed by Tesla.
Both scenarios are also calculated using the average
(“RIDING PRICE”) price per ride of taxis in Germany and
not the price per ride used by Tesla. For both cases,
the variable costs are also higher. Scenarios 1 and 2,
which are based on Tesla’s price assumptions, show an
insignificant loss, as well as revenue. This should be
further examined.
In the first two scenarios, where we conducted the calculations using Tesla’s cost per mile for the service
user and distinguished between a 90% and 100% service offering, the NPVs were significantly negative. The
calculations based on the average price of a taxi ride in
Germany led to positive values. The initial amounts to
€54,279.50€, which is comprised of the purchase price,
charging station (incl. installation), initial registration
and vehicle registration plate.

he undeniable potential of robotaxis raises further
questions that are prone to further discussion and
research. The ultimate determining factor for the
network’s success will be the customer’s acceptance of
this innovative product. Our research and calculations
enabled us to address our two main issues.
We can observe that robotaxis have great potential
to innovate the car-sharing industry in Germany, but
whether they will be able to compete with the existing
business model leaves room for discussion, as there
are still many questions that remain unanswered:
• Who will determine the pricing in this new market?
• Will Tesla benefit from a first-mover-advantage and
how will they react to competitors?
• How quickly will Tesla gain user acceptance?
• Will the German automotive industry be able to
adapt itself?
• Will algorithms be developed to determine whether
to accept/deny a requested route?
The answers to these questions will ultimately be
determined by the customers and their behavior
towards the proposed business model. Until then, we
will continue our research into this topic, and we hope
that the mobility solutions and innovations continue to
spark our interest and curiosity, as they have been.

Robotaxis cannot be profitable in Germany if one uses Tesla’s
calculated prices and costs.
How quickly will Tesla gain user acceptance?

On the other hand, using the statistical average price in
Germany points to a much more profitable scenario.
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Balint Tolnay

Caroline Waldron

Partner

Consultant

Balint Tolnay represents
the new generation of digital finance solutions in industry manufacturing. He
uses technologies such
as S/4 HANA, Blockchain,
AI and Process Mining
in a targeted and wellthought-out manner. But it
is his expertise in finance
and controlling processes
that makes these technologies useful and a real
added value.

Caroline Waldron is an
M.Sc. Graduate in Finance and Investments at the
Rotterdam School of Management at Erasmus University. Her solid academic
background has provided
her with a strong understanding of financial interdependencies. She has gained practical experience
in Project- & Process Management.

Have we sparked your interest?
Ventum Consulting supports you in choosing the right project approach by combining
theoretical expertise with extensive practical experience in traditional project management as well as in agile methods. Together with you, we identify the best possible path to
project success. In case you have any questions please contact:
Balint Tolnay
Partner
Mobile: +49 176 133 133 13
E-Mail: Balint.Tolnay@ventum.de

The information in the text is non-binding and for information purposes only. No action should be taken based on the information provided
without specific professional consulting services. Liability claims against Ventum Consulting GmbH & Ko. KG caused using the information
contained in the publication are generally excluded.
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About Ventum Consulting
As an independent and value-oriented consultancy we have been proud of our successes
on the journey into the digital future since 2005. Today we are more than 150 employees
at 6 locations worldwide, connecting over 20 nations. With our understanding of different
cultures and economic sectors, we not only bridge the gap between business and IT, but
also between today and the digital future.
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