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Sharing economy and shared mobility

* The concept of "collaborative economy" or “sharing economy” emerged in
2010. Based on exchanges between consumers (peer-to-peer)
* Motivated by changes in consumer mentality (from ownership to accessibility):

— technological evolution

l China Shared Mobility Market Size, by Service Model, 2014 - 2025 (USD Billion)

— economic crisis N
- . R ||
* Shared mobility has experienced o "
. [
exponential growth = B B I I I
1597 1894 _ — _ i |
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Shared mobility: main trends

: : : .. , , , Modal share — Madrid city center (2018)
e Still minority participation in modal split

valic Moto

e Rapid entry and exit of operators 37% 1%

Taxi+RH
1%

Other

0,
Public transp. 2%
32% Bike

Private car 1%

* Local governments have pursued very 8%
different regulatory approaches

Other
0%

— Prioritization of regulation or innovation

e Shortage of open data for research and planning
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Shared mobility: main trends
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Exponential increase in supply and demand for shared mobility services
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Evolution of ride-hailing licenses (VTC) in Spain
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At the beginning of 2020, the number of VTC licenses had increased sixfold compared to 2013. Provinces such as
Madrid and Malaga have multiplied by 14 the number of licenses they had in 2013
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Shared mobility: main effects

* Increased supply and transport accessibility

e More efficient use of vehicles

* Decreased private vehicle ownership and use

. * Decreased use of public transport and active mobility

e Contrasting effects on different aspects:
— congestion
— air quality

— road safety
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Context: the city of Madrid
— Capital of Spain, ~3 million inhab. (city),
Madrid Region . .
6 million inhab. (met. area)
4th most populated within the EU

1 49.5 %ol 1.27

mmm— Main Highways
=== Alternative Toll Highways
e nner Ring Road M30
e (Juter Ring Road M40
——— Other highways

[ 1. Madrid City

- 2. Metropolitan Area

- 3. Other municipalities of Madrid Region

Trips

L ey
% of Private
Transport
Trips

= ‘:.“ E
‘

Average density of 8,832 inhab./km?2

Rapid suburbanization process in the past
few decades

12,9 million trips on a working day
3"d longer metro network in Europe

Higher presence in modal share for active
modes (30.4%) and public transport (28.4%)
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Madrid: a shared mobility living-lab with
international interest
e Bikesharing: 2,028 public bikes (BiciMad)
e (Carsharing: 5,258 e-cars (4 operators)
 Moped scooter-sharing (motosharing): 4,860 e-mopes (6 operators)
e Kick scooter-sharing: 6,828 e-kick scooters (16 operators)
* Ride-hailing: 8,264 VTC cars

As of 2020, Madrid had the 4t widest fleet of shared mopeds worldwide (after Taipei, Bangalore and Barcelona)
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Data & Methodology

* Survey addressed to people living in Madrid

* |n-person on-street interviews

* Online questionnaires: on-street distribution of flyers + online dissemination

I.  Individual and HH socio-demographics

55:.: * From June to October 2019 . Mobility and travel-related attributes

Car/moto ownership, no. trips in weekdays/non-weekdays
= . .
LL_E—IJ o Survey structure lll. Personal attitudes and lifestyle preferences

l Env. consciousness, tech-savviness, propensity to share, etc.
IV. Use of & perceptions towards shared mobility
Adoption and freq. of use: ridehailing and carsharing, last trip

‘/ * 1,246 valid responses Generalized Heterogeneous Data Model
(GHDM)
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Methodology: latent variables considered

LATENT

consTructs  'ndicators

| think it is important to have all sorts of experiences and am always trying new things
| love to try new products before anyone else
Looking for adventures and taking risks is important to me

| frequently use online social media (e.g. Facebook, Twitter, Instagram, Snapchat, etc.)

| regularly use internet services or mobile applications to facilitate my daily life: banking services, online
purchases, GPS navigation, email, etc.

Learning how to use new smartphone apps and testing them is easy for me

(2}
(2]
]
=
>
<
@
I
O
i
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| regularly use sharing economy apps or websites: Airbnb, Wallapop, Couchsurfing, etc.

When choosing my transportation mode, | try to be environmentally friendly
| recycle at home
Generally, | am willing to spend more to buy a product that is more environmentally friendly

My household accessibility by public transport is good

| prefer to buy a new product rather than buy it second-hand
| am reluctant to use / put on objects that have been used by many people before me

| do not like travelling with strangers
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Sample characteristics

Total sample
Individuals %
g Gender Male 688 55.2
T Female 558 44.8
< Under 25 254 20.4
3 25 to 34 383 30.7
= Age 35 t0 49 356 28.6
o 50 to 59 186 14.9
8 Above 59 67 5.4
n . Has not completed University studies 383 30.7
- Education R .
5( Has completed University studies 863 69.3
o Employed 863 69.3
g Employment Student or part/student 277 222
Z Other: unemployed, retired, homemaker, etc. 106 8.5
Below 18,000 Euro 189 15.2
n 18,000 to 30,000 euro 277 222
E Household Income | 30,000 to 60,000 Euro 314 25.2
g Above 60,000 Euro 141 11.3
L'I_J DN/DWA! 325 26.1
2 Living alone 175 14.0
EE Living with flatmates 150 12.0
5 Couple without children 237 19.0
a Household structure ) )
_| Couple with children below 24 457 36.7
% Couple with all children above 24 118 9.5
ugJ Other 109 8.7
% Madrid city (inside M-30 ring) 587 471
Residential location Madrid city (outside M-30 ring) 473 38.0
Outside Madrid city (outskirts) 186 14.9
L Yes 861 69.1
a Car availability No 285 309
= )
S 0 trips 109 8.7
o Weekday mobility | 1-2 trips 681 54.7
E > 2 trips 456 36.6
D—_D' 0 trips 248 19.9
o Weekend mobility 1-2 trips 583 46.8
= > 2 trips 415 333

TRANSUT
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Methodology: a GHDM model
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Exogenous variables Latent variables
W EENEEENENEEENEEEIEEESEEESNSNENENENSEEEEEENASESNSSSSSNSNSESENEAEASASSESESESEESmEEEEsEE 0 anmas ; """""""""""""""""" : ""; """""""""""""""""""""
Variety-Seekin

Gender Age HH Income Iifest\\I/Ie (VSL)g Tech-savviness
SEM :
S N N i
_ _ § i | Environmental :
Occupation HH structure | | Education | : . Propensity to share :
: : consciousness :

_ SEM l

: Endogenous
variables

Indicators

. . . Weekday
Residential location .
nomina . . T

Tereicel] \ Ve.hch.et Ride haolllng N

* Madrid city inside M-30 availability |—*| adoption - de-haili

* Madrid city outside M-30 Weekend / (binomial) (binomial) ride- _a' Ing

* Outside Madrid city mobility rate (ordinal)
loein) Main outcome variables of interest

T R R N N N RN NN NN N NN R N NN NN NN NN N NN NN NN NN NN NN RN NN NN NN NN NN NN TN TN TN NN NN TN IR I NN T T IETEENEIENE TR N TN TIETET A A TETTEY &

......................................................................................................................................................................................................................
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Ride-hailing: users’ perspective

Which segments of the population use ride-hailing services?

GENDER
Male s
Female K

AGE
Under25 o
25to 34 B
35to 49
50to 59
Above 59

Sse
~.
~.
~s
~
~.
~.
~<,
~
~
S
~
~.

HH INCOME
Below 18,000 Euro e
18,000t030,000euro et
30,000to 60,000 Euro o et
Above 60,000 Euro A7

RESIDENTIAL LOCATION
Madrid city (inside M30 ring
Madrid city (outside M30 ring)
Outside Madrid city

S~s
~
~
~-
~
~
-
~
-~
~
~<
~
-~
~

EDUCATION
Non-university e
University studies PR
CAR AVAILABILITY -
Yes s
No \\A

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Never used Used but not in the last 6 months Used but not in the last month
B Used in the last month (1-4 trips) B Used in the last month (5-8 trips) B Used in the last month (>8 trips) 15
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Ride-hailing: users’ perspective g

Factors determining the adoption and frequency of use of RH services

Explanatory variables RH adoption RH frequency of use

Variety-seeking lifestyle

. Techy @
Latent variables .
Environmental awareness

Propensity to share

Gender (women) @
Individual Age \ 4
sociodemographics  Labor status (student) \ 4
Level of education @
Household income i
Household attributes Household structure (share flat) @
Residential location (outside M-30) 4 \ 4
Weekday mobility rates
Mobility Weekend mobility rates @
Car availability @ e
4» Positively influencing RH use ¥ Negatively influencing RH use

16
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Ride-hailing: users’ perspective

Would you consider adopting RH services in the future?

[0)
o Never
11%

Very unlikely

17% Unikely

Probably

® Most likely

37% ® Most certainly

Approximately 32% of respondents who have not currently adopted RH reported that they will “most likely"
or “most certainly" adopt it in the future, and an additional 37% reported that they will "probably" adopt it

17
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Ride-hailing: users’ perspective

RH demand: trip purpose

DALLAS (United States) MADRID (Spain) MUNICH (Germany)

9%

28%

40% 15% 42% 24%
= LEISURE = AIRPORT/TRAIN STATION m MEETINGS/COMMUTING = SHOPPING/ERRANDS = OTHER

Very different trip purposes for RH use by country

TRANSUT

POLITECNICA
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Ride-hailing: users’ perspective

RH demand: modal shift

DALLAS (United States) MADRID (Spain) MUNICH (Germany)
1%
6%
9%
46%
33%
29%
38% 38%

® PRIVATE CAR m TAXI ® PUBLIC TRANSPORT ACTIVE MODES = NOT MAKE THE TRIP

Higher shift from sustainable modes (public transport, cycling, walking) in Europe compared to the U.S.

19
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Ride-hailing: users’ perspective

Evolution no. hailing licenses (Taxi+RH) / population in Spain

110

105

100

=100

2001

95

90

85

2001

2003

2005

= Taxi

2007 2009 2011 2013

— Taxi + RH

2015

~——

2017

2019

The increase in the number of RH licenses in recent years has adapted the supply of hailing

services to the needs of society
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Ride-hailing: users’ perspective

Which service (taxi / RH) do you think best fits in relation to the following
service-related statements?

% SAMPLE

Modern fleet

Comfortable seats

Drivers’ treatment

Vehicle cleanliness

Smooth driving

Drivers’ professionalism

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

® RIDEHAILING Indifferent TAXI
21
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Carsharing: users’ perspective

Which segments of the population use carsharing services?

GENDER
Male o e sy S
Female A P
AGE __
Under 25 P [
25 to 34 o~ o
35t0 49 . o o
50t059 e .
Above 59 T -
HH INCOME
Below 18,000 Euro e T
18,000 to 30,000 euro /,x" T T ——
30,000 to 60,000 Eure e [
Above 60,000 Euro &« [
RESIDENTIAL LOCATION R
Madrid city (inside M30ring s T e ——
Madrid city (outside M30ring) . T
: . RS ]
Outside Madrid city >
EDUCATION
Non-university s T .
University studies & T e
CAR AVAILABILITY
Yes s [ |
No TSA .
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Never used Used but not in the last 6 months Used but not in the last month

m Used in the last month (1-4 trips) m Used in the last month (5-8 trips) W Used in the last month (>8 trips) 23
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Carsharing: users’ perspective

Factors determining the adoption and frequency of use of CS services

Explanatory variables

Latent variables

Individual
sociodemographics

Household
characteristics

Mobility

Variety-seeking lifestyle
Techy

Environmental consciousness
Propensity to share

Gender (women)

Age

Sit. laboral (estudiante)

Level of education

Houshold income

Household structure
Residential location (outside M-30)
Weekday mobility rates
Weekend mobility rates

Car availability

4r Positively influencing CS use

Adoption CS Frequency of use CS

@«

®

) 4

‘ﬁ‘ only middle-income

« 55 «aBe)»

@

¥ Negatively influencing CS use

TRANSUT

POLITECNICA
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Carsharing: users’ perspective

Would you consider adopting CS services in the future?

o,
e Never
13%

Very unlikely

Unikely
20%

Probably

m Most likely

34%

m Most certainly

Approximately 29% of respondents who have not currently adopted CS state that they will “most likely" or

“most certainly" adopt it in the future, and an additional 34% reported that they will "probably" adopt it
25
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Carsharing: users’ perspective
CS demand: TRIP PURPOSE
MADRID MUNICH

12%

30%

\4%

LEISURE
® AIRPORT/TRAIN STATION

® MEETINGS/COMMUTING
SHOPPING/ERRANDS >

= OTHER

36%

16%

26%

26
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Carsharing: users’ perspective
CS demand: MODAL SHIFT

MADRID

3%___

- ‘VI
50%

= PRIVATE CAR
m TAXI

PUBLIC TRANSPORT
ACTIVE MODES

= NOT MAKE THE TRIP

MUNICH

9%

10%

49%

TRANSUT

POLITECNICA

27



A v
ectri -

POLITECNICA

MOPED SCOOTER SHARING

28
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Data & Methodology

* Web-based survey addressed to people living in Madrid & Barcelona

=@ - From April to June 2018
_ I. Individual and HH socio-demographics
S

=) Il.  Mobility and travel-related attributes
=9~ e« Survey structure

Car/moto ownership, no. trips in weekdays/non-weekdays
lll. Personal attitudes and preferences

Environment, share personal/bank info, trip factors appraisal

IV. Use of & perceptions towards scooter sharing
¢ 430 va I Id responses Freq. of use, trip purpose, reasons for using/not using, etc.

Lb Generalized ordered logit model (gologit)
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Data & Methodology

* Sample characteristics

* Frequency of use

On foot

Public transit

Private car

Private moto

TRANSUT
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Scooter sharing

Variables Subgroup Respondents % Sample
Gender Male 290 67.5
140
Age | From 18 to 25 204 475
From 26 10 34 105 24.3
From 35 to 49 77 17.9
Above 49 44 10.3
Occupancy Student 149 34.6
Employee 167 38.9
Part-time employee and student 103 23.9
Other (Homemaker, Unemployed or Retired) 11 2.6
Monthly income Without own income 128 29.8
Under 1,000 Euro 111 25.8
From 1,000 to 2,000 Euro 109 25.3
Above 2,000 Euro 82 19.1
Level of education University 359 83.5
completed Non-university 71 16.5
Household structure One-person 30 6.9
ey more el uho
Couples without children 63 14.6
Family with children under 24 years of age 173 40.3
Family with children above 25 years of age 18 4.3
Place of residence City center 233 54.1
Outskirts / suburbs 197 459

Sample inclined towards population under 35

Carsharing

Bikesharing

0% 20%
Never
1-2 days per week

W Daily (five or more days per week)

40%

60%
Rarely
W 3-4 days per week

80%

100%

25% of the sample declared to have used e-mopeds

8% used them every week
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Main findings
* Trip purpose & Leisure  [GOIN 47.9 26.6 9.6
moped frequency  Going to the city center [N 28.7 23.4 20.2
of use Commuting work/school 20 21.3 34.0 27.7
Visiting family/friends G 30.9 27.7 31.9
Shopping/Personal oM 19.1 25.5 45.7
0% 25% 50% 75% 100%
m Frequently Occasionally Rarely Never

* Main trends for mopedsharing trips

« 70.6% of trips were made alone
« 10-15 min average duration per ride
« <500 m maximum distance willing to walk to pick up a moped
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* Main reasons for using/not using shared mopeds

Ease to park (54.9%) ) Having driven mopeds very rarely (71.2%)

Flexible option to drive by the city (51.0% Driving a moped is dangerous (21.9%)
Good performance of the system (40.2%) Unawareness (18.4%)

Competitive price (20.6%) Preferring own vehicle (17.0%)

* Mobility profile of scooter sharing users

Taxi/ride- Shared Mobility Public .
Car Mo hailing (car + moped + bike) Transport Walk/Bike
04 AV
Frequent users 13.1] - 93 27 8 ““.-‘ 14.7 ’o 28.0
“ Y
Occasional users 17.4 ° 6.9 ]O-é"“‘ 23 0 Ky 33 4
.

34.7

4
L J
]

No users 19.8 “_. 6.7 3.9 .0" 31.5
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* Mode of transport substituted by ° Main aspects to be improved of
shared mopeds moped scooter sharing systems

60%

55.4 Occasional users Reduce current prices _WI 62,5%
Frequent users Increase area v | <05
45% 44.7 Increase the current fleet volume —32@14%%
Improve fleet characteristics & 31,6%
Improve app _WI 28,6%
30% e 26.3 Simplify drop-in _WI 26,8%
21.4 Improve helmet m 28,9%

] 5% 14.3 15.8 Simplify scooter geolocation gg;’é
. . . 79 Allow park and reservation 3'2?’2%
3.6 : 54 53 Simplify registration 2?6’?/{?6
0% e s e e e Increase time reservation L 80’23%
Public Own Walk/Bike/ Car- Other 0%  10%  20%  30%  40%  50%  60%  70%

Transpori' vehicle BIkEShqung sharlng O Occasional users M Frequent users



Do you think that owning a private vehicle will be a need in the future?

Main findings

90%

g

s 75%

Q 60.7%

@ 60% —————— —— — =

0

2 45% 69.4%

O

E 30% 53.3%

©

‘5 15% -

B2 otentia Potential
0% potential

Occasiona

81.6%

Frequent

Non-users of
scootersharing

Users of scooter
sharing

— -Average
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Modelling approach

» Only respondents who expressed their awareness of the existence of shared
mopeds were included in the model (N = 355).

» Dependent variable: frequency of use of scooter sharing (ordered and discrete)

1, Non-user
n= 2, Occasional user (less than once per week)

3, Frequent user (once per week or above)

» Probability of using moped scooter sharing: P(y, >K) = exp(B1 Xin + Ban Xom = Tm)
" 1+ exp(B1 X1n + Bon X2m — Tm)

» Probability for each choice: Py =j,) = F(ty —U,) —F(7;_; — U,)
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Users’ perspective: moped scooter sharing

Factors determining the adoption and frequency of use of shared mopeds

Moped scooter sharing users (base: non user)
Explanatory variables
Occasional users Frequent users

Gender (women)

Laboral Status (employee)
Sociodemographics Level of education

Household income

Household structure (living with flatmates)

Residential location (outside city center)
Car ownership

Weekday trips

@
Weekend trips
Ever used carsharing
¥
A 4
\ 4
@

Trip frequency by private car

Travel-related Trip frequency by private moto

Trip frequency by public transport

Trip frequency on foot

Trip frequency by bikesharing
Tech-savviness

Share personal info
Personal attitudes Share bank info

Environmental consciousness @

o
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LATEST STEPS

 Moped scooter sharing

— Exploring the adoption of moped scooter-sharing systems in Spanish urban areas (2020).
Cities 96, 102424

— Moped scooter sharing: citizens’ perceptions, users’ behavior and implications for urban
mobility (under review)

Contents lists available at ScienceDirect = |

Cities

journa | homepage: www.elsevier.com/locate/cities

Exploring the adoption of moped scooter-sharing systems in Spanish urban | )
areas =

Alvaro Aguilera-Garcia™’, Juan Gomez®, Natalia Sobrino”

* Centro de Investigacidn del Transporte (TRANSYT), Universidad Politécnica de Madrid, Calle Profesor Aranguren 3, 28040 Madrid, Spain
* Centro de Investigacion del Transporte (TRANSYT), cwil Construction, and n Politécnica de Madrid,
Calle Profesor Aranguren 3, 28040 Madrid, Spain

e Carsharing
TUTl — Adoption and frequency of use of carsharing services in European cities: The case of
;ﬂﬁgﬁgiﬁiﬁ Madrid and Munich. Collaboration with Prof. Costas Antoniou, Technical Univ. of Munich
U HE

38
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LATEST STEPS
* Ride-hailing

— Adoption and frequency of use of ride-hailing services in a European city: the case of

TEXAS ~ Madrid (under review). Collaboration with Prof. Chandra Bhat, University of Texas at Austin

— Ridesourcing vs. Traditional Taxi Services: Understanding Users’ Choices and Preferences in
Spain (under review).

_...— Analyzing preferences and usage patterns of taxi, e — hailing and ride — hailing users (under
development). Collaboration with Joint Research Centre (IPTS —JRC)

* Kick-scooter sharing

— An analysis of the regulatory experiences of shared electric scooters in Spanish cities (under
development)

— Survey to explore the adoption and frequency of use of kick-scooters
39
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Conclusions

Currrently, shared mobility is used by specific sectors of the population

— Its use will gradually spread to other sectors with greater penetration of new technologies

— Modes heavily affected by the COVID-19 health crisis

Public transport greatly affected by the emergence of shared mobility
* More account should be taken of users' opinions / needs in planning processes

 Smarter regulation needs to be promoted
— Integration with traditional modes
— Fairer competition between modes

— Better mobility planning
41
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Thank you very much for your attention!

*@tfl ECTRI Transport Economics and Policy Webinar #5

josemanuel.vassallo@upm.es

juan.eomez.sanchez@upm.es

alvaro.aguilera@upm.es
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