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This study provides a comprehensive overview of developme
on the bike sharing market

Management summary

Key trends in > Major innovations and new regulatiareson the way to reshaping the mobility market
innovative mobility > New business modeftsllow an asskght approach allowing consumers to share mobility offering
> Bike sharindias emerged as one of thetneosting forms of mobility in the current era
> Digitalization has enabled bike sharing tod&dbmetegrated part of urban mobility

v}l Bike sharing market > Bike sharing has grown at an extremely fast rate a@vailsinlewn over 70 countries
development > Several mostly Asian operators havexipeeding fasbuffirst business failuresan be seen
> On the downside, authorities are alarmed by the excessivesgu@anghaatsdof vandalism
> Overall, the bike sharing market is expgobed dontinuously by 20% in the years ahead

Role of bike sharing > Bike sharing has established itselbapriced and convenient alternaiivenany cities
in urban mobility > The three bagiperating modelare dockased, hybrid and fileating
> Key success factofsr bike sharing are a-dgsity network and {ojgality bikes
> Integrated mobility platforms enable bike sharing to become an esséatrabgdaltodbility

Future of bike > Bike sharing operators will hgredotively shape the mobility matkettay competitive
sharing > Intense inti@ity competition will leagignificant service improvements
> Use ofmart analytics and artificial intelligemck enable operators to optimize their networks
> Dedicated infrastructueadbicyclefriendly regulationwill aim to promote bike sharing

Source: Roland Berger | 2



Key trends in innovative mobility m

Major mobility trends will heavily impact all mobility providers
In the future

Mobility trends

1 Mobility as a service 2 Regulations 3 Autonomous driving

> Integrating public transport and new > Cities to implement regulations bannirwg bhare costffective solution compared to
mobility providers in a single platform witlse of motor vehicles in cities and public transport or owned cars, for
integrated ticketing and pricing stimulating the use of electric vehicles irexample, due to significant reduction in
> More customized and a wider variety of public transport tenders, for example personnel costs
options for customers that could be eith&@timulating demand for public transpox Attdactiveobocabsould achieve a high
more convenient or moreeaftesttive environmentaflyendly mobility options in modal share, but might not be feasible in
than public transport city centers every area due to traffic congestion

Source: Roland Berger
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Key trends in innovative mobility m

Business models are shifting toward lower asset intensity
Customers prefer "sharing" and "using" over "owning"

Business models

Traditional transportation Innovative mobility: Lower asset intensity
A A
Intermodal
Information Information routing and e
. . . ; navigation an
provider provider sightseeing | o iew platfor
apps
Intermodal | P2P parking a
*? Agent aTg\géS é‘ Agent booking and| P2P car shari
2 9 wn taxi apps platforms
3 PUbI 3
. ‘ ublic ) S .
= | Service (%?lzr')’;sn‘i‘g;‘”; transportatio £ | Service etgl"’é'gg%ﬁgg M%?]'('fm%%ri'l‘é” Ride sharing
— | provider companies a "~ | provider : y providers
? P car workshop . 5 p service provid¢  payment
)]
) : : Leasing and 0 : E-bike and mic Bike sharing a
< Veh'.i:e rr(f;r:lﬁ‘ggtglri;? rental car <C Vehl%le vehicle car sharing
proviaer companies proviaer manufacturer operators
Infrastructure Bus station a Infrastructure Mobility statio
) Garages car park ) and echarging
provider operators provider stations
"OWn" "USe" llSharell llownll "USe" llSharell
Consumer behavior Consumer behavior
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Key trends in innovative mobility m

How mobility will develop depends primarily on two factors:
technological progress and customer acceptance

Key influencing factors and tnapaeting advances in mobility in the next 15 yea

N Technological
@® Automated driving

|
Progress in miero : ! _
electronics (SoC, ! (Level 4 City) progresan automated
MEMStc.) Digitalization of | | | driving (cars, buses,
o @ oOperations & sales O  Sharing vs. owning .
! trains) andonsumer
i GDP devel t -
T etintanaD O GD development_______________ attitudegoward cars
5| @ o as the primary means of
s - OF iy roauiations individual transport are
vitylor O Urbanization O Caris not a status symbol| 1€ K€Y parameters for
Smart produc@ ® _ any more the future development of
device New materials mobilit
O Safety regulations (lightweight, nano, compounds etc.) Yy
O
Distribution of disposable income
@ Automated driving (Levd} 1
>

Uncertainty
(O Economy/society() Regulation(C) Consumer@ Technology
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Key trends in innovative mobility

Over time, bike sharing has developed into a highly technolo
and integrated mode of transport business around the globe

Bike sharing development
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"Smart mobility"

>

Predictive algorithms to
maximize utilization of the
bike fleet

Customer data is
systematically collected,
exchanged with partners and
used to improve the customer

JPtias " " > Bicycles distinguished by experience
P IT systems design or advertising displays > Sanitized and enriched
=D O > First system founded in > Fixed, flexible, mobile or movement data is used to
PPt ’ Rennes, France virtual stations ?g\?eeﬁges ancillary commercial
= - n i i > Bicycles distinguished by > User interface necessary for . . .
e Comdeposn design or advertising displays  checkins/outs > Fully integrated in attractive
-7 systems" ) . ) mobility platforms, with
1 O y > Fixed or flexible docking > Advanced technology used seamless payment
i stations for locating, reserving and .
. > Founded in Copenhagen, . accessing bicycles > Advanced partnership models
Denmark > User interface necessary for with other modes
: - - istinali checkins/outs > Linkedopublic transit (e.g.
"White bikes" > Bicycles distinguished by schedulgs stations) (€ > Extended business models
. color and design > Advanced technology used ’ that help make bike sharing
> Invented in Amsterdam, for locating, reserving and > Cleaner technologies (e.g. operations profitable

Designated docking stations

> Small deposits to unlock
bicycles

> More reliable, but almost no
information about customers

Netherlands

> 50 white bicycles,
permanently unlocked

> Often stolen/damaged

accessing bicycles

1965 1995 1998

Sources: Susan Shaheen, Roland Berger
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Bike sharing market development m

Around 1,250 bike sharing systems with more than 10 m bic
are already In use around the igha Is the largest market

Global presence of bike sharing sysieuember 2017

‘ >500

. >200
North America Eurdge . 10 ‘ >500
@ 2
® 40
_ Asia Pacific
Worldwide South America

@ 71 countries
> 1,250 systems
> 10,000,000 bikes

Sources: Press research; Roland Berger



Bike sharing market development

The number of bikes in bike sharing systems is still growing
significantlyBiggest bike sharing systems implemented in Ch

Global development and distribution of bike sharing systems

Global development of bike sharing

Largest bike sharing cities by region

No. of bike sharing schemes

1,115 >1,250 gz
gss 1005

388 48¢€ 535 639

No. of bikes in bike sharing schemes ['000]

>10,000

CAGR +60%

4,500

1,270
946 L
1 [ 1

2010 2011 2012 2013 2014 2015 2016 2017

1) Compound annual growth rate

643

367 45C 517

Sources: Press research; Roland Berger
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Bike sharing market development m

The competitive bike sharing landscape is becoming more d
with UBER and Didi the most recent new entrants to the mar

Bike sharirigCompetitive landscape

Strategic direction

Diversified A
> Defending market leadership position in German cities
o [ 5 ] > Cooperation with retailers started, e.g. Lidl in Berlin
@ UBER oo > Local expansion in San Francisco and Bay Area
Or oblke
> Introduction of electric bikes ongoing
D o D @ 9 > Launch of own bike sharing service JUMP
Ford GoBike | I UBER > Integration of JUMP in UBER app
Mobility oip; > aunch of bike sharing servididipp
offering > Integration of ofo &hadegogim Didiapp
> Heavy fund raising for global expansion
> Focus on quality improvements in operations
@ LimeBike oblke > Heavy fund raising for global expansion
mObl Ke > Data sharing for integration in map services ,e.g. Baidu
nextbike 0 ., > Heavy fund raising for expansion to Europe
> Introduction obékes and-gcooters announced
Focused e < > Defending market shares in German cities
Local champion Global player nextbike®0

. > Use of hybrid system for pickup and return
Regional coverage ybria sy pickup

Source: Roland Berger | 9
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Bike sharing market development

In China, the number of shared bikes has increased immens
since 201bMarket entry of private operators key driver for gr

Focus on Chiind&Recent market growth

Development of bike sharing in China

Drivers of market growth in China

No. of bike sharing schemes

415

164 237

No. of bikes in bike sharing schemes [million bikes]

9.3
4.1
or,
0.5 0.8 1.0 25552
2013 2014 2015 2016 2017
[]Bi kes [5000]

Sources: Press research; Roland Berger

Rise of private players

> Several private operators have entered the market
since 2014 They are now battling for market share
and profiting from global scale

Unregulated market

> In many cities, operatirsiot have to apply for a
license to offer bstearing

High investments

> Private operators have raised investnmeats tian
USD 3.0n, enabling them to rapidly expand their
business in China and abroad

Sufficient production capabilities

> Chinese bike manufacturers have production capacity
for more than 80 million bikes per year

Unsaturated demand

> Consumers prefer bike sharing over other modes of
transport due to low cost and easy access

| 10



Bike sharing market development m

The vast increase in bike sharing schemes, led by China's la
operators ofo and mobike, is having a major impact on Chine

Focus on Chiindrise of private operators

Key facts
== Positive effects
Founded: 2014 EREEEEE | ess traffic congestion
No. of cities: 180 >80% of China's 100 biggest cities see improvements ir
No. of countries: 13 local traffic conditions
No. qf registered users: 200 m Less air pollution
Funding USD 2.2 bp >New bikes absorb polluted air and remove particulate

matter before releasing it

Mo ilke » == Negative effects

Increased vandalism and littering

Foundeq: 2015 > Customers deliberately demolish shared bikes and
No. of cities: 200 discard them illegally

No. of countries: 12 _ _ _

No. of registered users: 200 m Higher risk of accidents

Funding USD 0.9 bh > Improper traffic behavior (e.g. use of smartphones) is

driving an increase in fatal accidents

PhotosyurougudistockJoeDuncklégtockionisvisuaiStock; 400tmax/iStock
Sources: Press research, Roland Berger | 11
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Bike sharing market development

Followed by other Asian playfeadMobikdnave intensified
expansion of their business to a range of attractive Europear

Focus on Europ&xpansion of Asian operators

Newcastle

1,40Mikes
°
Manchester
1,00ikes®
Cambridge Delft Berli
550 bike® 100bik & berlin
] ailEs ~>3,500 bikes

°
Londo® ™ Rotterdam

. . ® Dusseldorf
6,30ikes 500 bikes 600 bikes o Prague
Pari® e

300bikes
5,50(ikes

Bergamo Mantua

S00bikes, 300 bikes
Mila? ® e Bologna
12,000 bikes ® 1,00(ikes

o ©
Florencé® Pesaro

2,850 bikes 300bikes
g @ Tirana
< 4,00ikes

e Ofo ¢ Mobike

> European systems mostly witkbdeek
concept

> New market entrants, mostly from Asia, are
disrupting the European market with free
floating systems

> OfoandMobiken particular have each
raised sufficient funding to pursue their
expansion strategy in Europe

>|n April 2017, ofo launched its first bike
sharing scheme outside Asia in Cambridge
I Mobike followed two months later with a
scheme in Manchester

> Both providers have already announced tha
they will set up further schemes in Europe,
as they see huge potential for bike sharing
in Europe

> However, ofo recently just pulled out of
several European cities to focus on the key
markets

1) Of02,800 bikedobike3,500 bikes) Dfo450bikes; Mobiked@ bikes3) Ofo: 4,000 bikes; Mobike: &ike8

4)0Ofo: 150 bikes; Mobike: 2,700 b)kafo:2,50ikes; Mobike: 3,000 bikes
Sources: Press research, Roland Berger
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Bike sharing market development m

Although the global market is growing and attracting significe
funding, firsiovers ar@acing serious Issues

Some of the challenges facing bike sharing operators

Bluegogdankruptcy Gobeeexit in France Obikevandalism in Munich

> Chinese bike sharing stdruggogo > Hong Konased startugmbeepulled > Singaporean star@pikefacechigh

filed for bankruptcyn November 2017  out of the French markatFebruary repair costglue talamage caused
thirdHargest bike sharing operator in > The company stated thatrtteess > The damage appeared to arise from a
China after Mobike and ofo destru_ction'bf itsdocklesbike f_Ieet was massive protedty Munich citizens
> Due to a recent cash shortdgegogo ~ the primary reason for the exit > Following itsankruptcyin July 2018,
failed to pay its employeasdrefund > According gobeeathousand bikes Obikeceased operations in Munich
usersodo deposits had beestolenandalmost 3,400 without removing its rental bikes from the
damagedationwide city

Photos: testispltterstocldntonelldarangshutterstockanswillembldgtock
Sources: Press research, Roland Berger | 13



Bike sharing market development m

City authorities have taken different measures to prevent var
and regulate the local bike sharing market

Regulation efforts

Measures taken by cities to clean up the streets

% Limitson number of operators per city and fleet size per operatoi

E Restrictionson parking locations and number of bikes per parking

u Penalty feefor breaches of any kind

g

@ Requiremertb install tracking devices on rental bikes

o Immediate disposaf damaged rental bikes

PhotosgionnixxiStock
Sources: Roland Berger | 14



Bike sharing market development

The market is expected to lgyd®o p.a. to EURG8.0bn In
20211 Growth rates will gradually flatten in this period

Outlook

Marketlevelopment

Forecast key rationales

Market size [EUR bn]

(12) (18) ((36) (60 (7080)

No. of bikes in bike sharing schemes ['000]

10,000

1,270 ﬂ; L= =

643 ] : : : i
—1 : : - :
2013 2015 2017 2019 2021

SourcePresgesearch, Roland Berger

> Significant funding

I Sufficient financial means to fund expansion and
development of new products, inclddkes e

> Enhanced connectivity

I Bikesharing accepted as an urban transportation
mode and fully integrated in multimodal offerings

> Changes in buying behaviors
I Sharing rather than owning
> More fragmented markets

I Growth mainly in a higher number of cities, but with ¢
smaller customer base in Europe and US

> Stronger competition and regulation

I Progressive market consolidation and limitation on
number of operators per city at the municipal level

I Higher quality requirementkefds

| 15



Role of bike sharing in urban mobility

Being lowgriced and covering short to middle distances, bike :
closes an important gap between other modes

Transportation niche

Convenience
A

UBER taxi

New
car

Used
car

E-bike
sharing

Public
transport
Bike
sharing

H

1) Price range for a single urban ride (5 km)

Source: Roland Berger

L Pricé

lllustrative
Bi ke sharinge
€ i s faster than
€ i's cheaper than
sharing
€ Iis more flexibl
port
€ requires |l ess m

less expensive than owning a car

€ can be combined

means of transport

v

e wi | | remain c¢h
autonomous transport modes for
short to middle distance journeys
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Role of bike sharing in urban mobility m

Driven by a growing ecosystem and integrated mobility solut
bike sharing is becoming a regular feature of intermodal mok

Role of bike sharing

Growing ecosystem Integration of mobility services

Ondemano‘l'iervices Mobility as &ervice Integrated mobility
Car sharing MOIA VIO ° platforms
: . I —O0
@ ZDriveNow  Bike sharing I B|ke whlm\ S ~
' moolke | : N ,/ Schail
' ; ; sharing as ' J/
"\ ! ! an integra
\ I
' ' ~ part of
’ ' Intermod
/ ) and muki
/ \
/ \ modal . %
age \
/ \ mOb”'ty Aggregators *Mobility apps
Ride hailing Taxi hailing o
UE?ER DiDi X mytaxi Gett ‘M b’ bl a mmvel

Source: Roland Berger | 17
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Role of bike sharing in urban mobility m

There are essentially three bike sharing models in the marke
freefloating, hybrid and dieaged bike sharing

Bike sharing models

OPERATING MODELS SPECIAL FORMATS

Freefloating Hybrid bike Dockbased bike | E-bike sharing Company bike Cargo bike
bike sharing  sharing sharing sharing sharing

o~ 4\l

> |nnefcity > |nnercity rental> Innercity rental | > Innetcity rental> As a service for Speciapur
rentals without with guaranteedof bicycles fromy  of ebikes compangm pose bikeg.g.
any fixed pick provision of specific piakp > Bikes must be ployee®n site, for families or
up points within bikes at fixed points plugged in for large events to transport
a defined pickup points > Bicycles are when returned or for hotel large/heavy
operating area> Bicycles can be rented and to recharge  guests goods

> Bicycles can bepicked up at  returned at > Transactions > Can b&onne¢ > Transactions
picked up and pickup points specific piakp normally done ted to municipalnormally done
dropped off at and dropped off points at the station or Systems at the station
any intersectionanywhere by app or by app

PhotosDragonimagisiobe Stockunsingéddobe Stochkikitos7/Adobe StockerogondAdobe Stogsressmastixdobe Stock; JirdeiichlfAdobe Stock
Source: Roland Berger | 18



