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Contamination levels above those recommended by the WHO
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2020 (Ayuntamiento de Barcelona)
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Emissions
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Els sectors que contribueixen a les emissions de GEH. Dades 2018.

Some data:

2015 75% of the population lived in cities (UN, 2012)

23% of emissions come from transport (IEA, 2015, and ITF, 2015)
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O Tasa de motorizacion por cada 1,000 habitantes B Crecimiento (2005 - 2015)
800 Uﬂ»
795 The number of vehicles in
TOO -eeeemmmeeeeeeeeeeeesseeeemeeee e eeseneeee e [ P 0,500 Europe (471 vehicles per 1,000
inhabitants) is below the values
. reported by the advanced
R T e T — economies and the United
— States (690 and 805 vehicles
0 per 1,000 inhabitants,
respectively).
O I R— . —
_________________________________________________________________________________ 2.4%% e LikeWise, |tS average annual
10 growth rate in the last 10 years
1 . o in the has been lower than that
B O ® evidenced in the world (1.59%
| versus 2.48%, respectively).
Latinoameérica Medio Oriente  Oceania Asia Et::::its Norteamérica Afiica Mundo p y
Motorization rate per 1,000 inhabitants and its growth (2005-2015)

Source: |DB, 2020 .


https://www.iadb.org/es/sectores/transporte/marco-sectorial
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Some examples

Londres
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Main trends and Challenges in Urban
Mobility



Population growth

population aging

Greater concentration of the population in
cities

Autonomous Vehicle

apps
Mobility as a service

globalization

Protagonism of the cities [\ =o(0)al0111)"/
sharing economy

Society

New preferences for public space
Less willingness to buy your own vehicle
Mobility as a “ commodity ”

(13 bbl
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Future world trends

Technology, pandemics, climate change and demography

LY
/—0

-Increase in Artificial
Intelligence, autonomous
vehicles, drones.

- Expansion of smartphones
and mobility platforms.

-Fintech (financial
technology) for mobility,

convenience and
transparency.

-Mobility as a Service (Maa$)

-Connectivity, Internet of
Things (loT), data platforms.

- ITS and new APPs

Source: World Bank, 2022

co;

-Governance, international
initiatives for CC.

-Prioritize green and smart
mobility solutions.

-Expansion of vehicles with
alternative, electric and
hydrogen energies.

-Concern of users in the
emissions of modes of
transport.

- Increase in neutral cities.

-Increase in green financing.

-Increase in the price of fuel

-Change in demographic
patterns and behavior of
people.

-Change planning and land use.

-Increased urbanization
generating demand for efficient
and safe means of
transportation and growth of
the automotive fleet.

-Longevity of the population
that requires easy access to
inclusive transportation.

-Income inequality (GINI) that
generates unequal access to
mobility.

-Changes in political priorities.

-Teleworking and avoiding peak
hours.

-Demand for clean public
transport.

-Acceleration in e- commerce
and food delivery.

-Reduction of trade, tourism
and business trips.

-Lack of access to education.

-Problems in supply chains.



https://worldbankgroup.sharepoint.com/:w:/r/teams/SmartMobilityGuidelinesDevelopment-WBGroup/_layouts/15/Doc.aspx?sourcedoc=%7bDE4905CE-AA34-4D11-879B-4D8AD819BA69%7d&file=1.LAC%20Smart%20Mobility%20Foresight_ver.4.0.docx&action=default&mobileredirect=true
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Future trends in mobility
Energy

e Conventional: gasoline and
diesel

e Gas: CNG, LNG and LPG | h e Traditional Hybrid (HEV)

e Electric Plug-in Hybrid (PHEV)

e Electric ° Hydrogen

Fuente: World Bank, 2022, Strategic Intelligence WEF, 2022 10



https://worldbankgroup.sharepoint.com/:w:/r/teams/SmartMobilityGuidelinesDevelopment-WBGroup/_layouts/15/Doc.aspx?sourcedoc=%7bDE4905CE-AA34-4D11-879B-4D8AD819BA69%7d&file=1.LAC%20Smart%20Mobility%20Foresight_ver.4.0.docx&action=default&mobileredirect=true
https://intelligence.weforum.org/topics/a1Gb0000000LOdREAW
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Urban freight
distribution
The
CHALLENGES
of the urban
mobility...

Energy

Mobility
Management

General Trends in Urban Mobility

Growth of veh-km + e-commerce
Importance of last mile delivery solutions

Collaborative driving
Autonomous vehicle
Communication vehicle-infrastructure DATA

Faster clock-speed of the technologies
Sensors + data
“New” mobility services (MaaS)

New sources of energy (new infrastructure)

More space for citizens

Equity

Quality of life

New spaces for private collaboration
Financing

Multimodality Planning

11
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List of trends in transport modes
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Hyperloop
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Vehiculo Eléctrico (V2X)

In general, future global trends such as technological development have a
direct impact on supply planning and should be considered one of the pillars of
the sector.

Technological transformation must be promoted and the benefits of new
technologies (such as autonomous, electric and hydrogen vehicles)
leveraged to achieve efficient, inclusive and sustainable transport.

Positive relationship
= Negative relationship

Source: own elaboration
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Impact of demand on transport trends

[l género

Edad

Tamafio del hogar
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a3ueyd arewn)d

politicas de tmnsportal

ITS APP: /0%
y huevas 'S ?

crisis sanitaria (desastres natum[es)l

Transport should be focused as a service to users moving from a "structures to
services" approach. Access gaps must be closed, and work must be done to
improve the quality and affordability of services. Transport providers must
increase the efficiency of systems, offering better quality, safe and more
affordable services to users by customizing their needs and characteristics such
as gender, income and age.

dinoD

Positive relationship
=== Negative relationship

Source: own elaboration
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Impact of transport trends on modal split

Potential demand

VP Externalities

Collaborative
economy

+\/+
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T

Travel time
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ricing strategies)

J

New investment
inUPT 4

Gentrification
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Climate Change Impacts

Trade (non-agricultural commodities)
- Risks for raw materials supply

- Risks for manufacturing industry

- Arctic sea transportation

Infrastructure

- Risks for energy supply

- Vulnerable energy infrastructure

- Transportation network disruptions

AT K

Trade (agricultural commmodities)
- Global food price volatilities
- Reliability of supply and distribution

Human mobility

- Changing tourism flows

- Climate-induced migration
- Critical role of Africa

Geopolitical risks

- Climate and armed conflict

- Climate and security strategies

- Rights and access to Arctic resources

T

Finance

- Economic repercussions
due to extreme events

- Insurance systems

15
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An overview of tools and framwork

17
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Mobility management instruments

& Strategies

omm / . 1

G Parking pricing Parking |

— restrictions :

o :

o :

o |

= LEZ i
> Increase inVP || Urban
= occupancy toll |
w e ] __________________________4________________________________: _______________________________
= Network Traffic light |
kT redistribution optimization |
@ 2 e e A
2 Parking pricing Parkin |
o . . . g
= Time redistribution restrictions
E __________________________________________________________________________________________________________________
- Techno[ogy Founds to

electric vehicles LEZ Tools
Economic Restriction Combination
(price)

18
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ACES

()

: Shared
Autonomous Connected Electric
(Shared)

Automation leads the
trends. In the field of
transportation, this
takes various forms,

among which stand
out driverless or
autonomous vehicles
(AV, for its acronym in
English).

Connectivity refers to
the use of information
and communication
technologies (ICTs) to
generate and
exchange data
between vehicles,
roads, and other parts
of the transportation
system.

Major disruptive trends in transportation

Electrification
involves the use of
electric motors to
power vehicles. These
receive electricity by
recharging on the grid
and storing the
energy in batteries.

Shared use or ownership of
cars, bicycles, skateboards,
and trucks. The most
common forms are (i)
between company and
consumer, a system by which
a company maintains a fleet
of vehicles that it rents to its
customers; (i) ride-hailing
services , which offer ride-
hailing by connecting drivers
using their personal vehicles
with passengers requesting a
ride; (iii) bike sharing
programs; and (iv) micro
mobility programs.

Four converging trends — Automation, Connectivity, Electrification, and Sharing ( ACES ) — are radically

transforming the way people and goods move.

More efficient, inclusive and sustainable transport.

Sources: DB, 2020 .
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Autonomous, Connected, Electric, Shared ( Shared )

Total disclosed investment in mobility
Total disclosed investment in 17 critical technology technologies since 2010 by ACES trend

clusters since 2010 ($ trillion dollars)

($ trillion dollars)
Radar Mapas H.D MaPERY  migenes|A/  Planeacidnde Girar-frenar- LIDAR
ycamara  localizacién o on0cimientc trayectoria cambio
simultdneos (SLAM, - jmsgenes estrategia manejo
Vehicul ® Autdnomos
enicuros 228 95 9.2 77 16 14
Autonomos m Conectados
i i . . m Eléctricos
V21/V2X ciberseguridad Reconocimiento  Realidad Control Blockchain
fcodificacion devoz aumentada por gestos X -
o o 001 Smart mobility
Conectado . . . °
N analitcade Investment in electrification has grown steadily since
Baterias iones 0t|:0 a_parte baterias D|g|ltaJ . orve .
de lito Btmd 008 o 2017, reaching US$1 trillion per month in 2020.
Eléctrico . ] .
Autonomous c ted Electric Shared - Smart
Vehicles onnecte mobility
Gestidn de la demanda 5 5
i de movilidad
Compartido
Smart mobility o 4 4
3 3

WU/JW/\MM

Fountain: McKinsey & Company, 2021 . 2014 [2016 12018 2014 12016 12018 2014 12016 12018 2014 2016 12018



https://www.mckinsey.com/%7E/media/mckinsey/industries/automotive%20and%20assembly/our%20insights/mobilitys%20future%20an%20investment%20reality%20check/mobilitys-future-an-investment-reality-check.pdf?shouldIndex=false

The impacts of technology

" Exponential Growth of Computing for 110 Years

Moore's Law was the Fifth, not the First, Paradigm to Bring
Exponential Growth in Computing Logarithmic Plot

Law of accelerating
returns 10'°

Open evolution of

) 10'°
systems (all its

components evolve over
time) 10°

Evolutionary process
that grows exponentially 10
Moore's Law

Calculations per Second per $1000

Calculation capacity, 10" Electromechonicdl.  Relay 0T e
speed, etc.

1900 10 20 30 40 50 60 70 80 90 2(QQQ 08

Kurzweil , R. (2005) Singularity es near .
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A mix of solutions

A SOLUTION?

Regional/Metropolitan solutions of

global problems

Leadership of the public sector

Strategies:

Better use of the current capacity,
without reducing traffic
(time / network)

Location of
activities

Modal shift
Better use of the

current capacity
reducing traffic

Short-term

Long-term

22
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Technologies and the post-Malthusian world

Reconcile 3rd phase (habitable city) with mobility

Planning (1st
phase) - Car

/" Productivity
improvements

Resources

Improvements in the productivity
(recent) of space and consumption
of other resources

/ Agriculture
" production

dp A number of people / m2-unit of
— < p(t) .
dt time
Redefinition of the concept of the
> vehicle / modular vehicle / energy
Time efficiency...

Malthus (1798)

23
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An example....in the best of scenarios

The European Commission presented its ' Sustainable
and Intelligent Mobility Strategy' for the next four

years.

+ At least 30 million zero emission cars
will circulate on European roads

+ 100 European cities will be climate
neutral .

High-speed rail traffic will double across
Europe.

+ Collective trips scheduled for trips of
less than 500 km must be carbon
neutral.

+ Automated mobility will be deployed
on a large scale.

+ Zero emission

Source: European Commission, 2020

+ Large zero emission aircraft will

be ready for the market.

2 " ...-.7: 3

Sustainable z -f'l"-: Smart
Mobility . Mobility

Resilient
Mobility

+ Nearly all new cars, vans,
buses, and heavy-duty vehicles
will be zero-emissions .

+ Rail freight traffic will double.

+ Trans-European Transport
Network (TEN-T) multimodal
and fully operational for
sustainable and intelligent
transport with high-speed
connectivity.


https://transport.ec.europa.eu/transport-themes/mobility-strategy_en

cenit

Misuse of the concept of sustainability

» Since the eighteenth century there has been a
constant increase in energy and accelerated
consumption

» Social efficiency # sustainability

» Need for a sustainable energy model

» Complete life cycle
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"...to believe that radio control from a helicopter of traffic jams and
traffic jams is a test of supreme technical efficiency, rather than seeing it
for what it really is: a revelation of the glaring failure of contemporary

engineering as well as road planning, social management or urban
planning"

Lewis Mumford (1970)
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We are currently projecting the future
of transport with the same paradigm
in which it has led us to the current
situation, despite technological
advances, and transferring part of the
current externalities to other areas
exogenous to transport.
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Paradigms in mobility planning

Three stages (Jones, 2014):

(-Vehicle )
eUrban growth + national
car industry
eCongestion + pollution

Traffic growth

policies

Traffic containment

policies

*Vehicle + Public Transport
eTraffic restriction + parking
oStill congestion + pollution

(-Activities + quality of life A

ePedestrian space + bicycle
+PT

oStill congestion +
pollution?

"Livable city"

policies

Integrated policies
( with other sectors

> Tiempo

Current / Past

Present incipient / future

28
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Some examples of solutions
implemented/studied in Barcelona

29
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Urban Freight Distribution: Micro Distribution Centers

Pilot case. GrowSmarter. Barcelona, 2019 m Gro Ww S m a rte (

Micro distribution of freight in Barcelona objectives:

- More efficient and effective freight transport system

in the city.
- RedUCtlon In Coz Q»p»r»»hi-»»n-»»»»»r»»»»»r»»»»r1-» ) ‘..;
emission =il £
- Test a new sensoric SN
system to track ) STl :
pOSItlon Of ca rgo qadqq RECORREGUT CAMIO
bikes, monitor @ e 2
pollutants and other N
envi ron mental L ] PUNTS D'ENTREGA/RECOLLIDES | ' | :
v’ 5 "“?a‘;‘."lbrrtlbhhbziciq111111
parameters. 2

Measures for improving UFD -



LOGISTIC OPERATORS

= 7on¢ 0
HALCOURIER LA LUNA
shipping

96% 98%

Reduction in CO2 Reduction in Reduction in noise

emissions energy (Kwh) use (dB)

Measures for improving UFD 31
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Smart Mobility Solutions: Traffic light optimization for buses

Traffic light optimization for the 22@ area

32
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Bus network

Level of traffic
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Optimization process (10:00am - 4:30pm)

96 i 113.3
. i
cenit ! 113.2
9.4
4 13.1
g 9.2 413
5 129
3o |
|
g | 1128
g : 4127
S :
O 8.6 5 : 7 126
: 1125
8.4 i
i Bus 112.4
i Private vehicle
8.2 . — . . 12.3
First iteration Best iteration Improvement Kerations
Cruise Travel Num. Cruise Travel Num. Cruise Trawvel Num.
speed time  Stops speed time  Stops speed time  Stops
(km/h)  (min) (#) (km/h)  {min] (#) (%) (%) (%)

97 21,9 236 106 201 193 9,1% -84 -181
71 189 205 7.9 17 183 11,7% -10,1 -10,6
Bl 69 206 221 75 19 219 87% -80 07
IR 62 216 22 7 19,1 185 14,3% -11,7 -159
82 141 141 9 12,9 127 91% -84 -10,0
86 132 14 84 135 121 -21% 22 -13,7
97 21,7 224 11,4 185 208 171% -146 -7,1
58 201 206 109 124 167 884% -385 -19,0
101 98 1,7 146 68 71  447% -30,0 -39,3
11,2 159 16,7 13 13,7 152 164% -13,7 9,0
ERY 83 156 158 89 145 155 72% 7,1 2,1

E’ﬂ 15 1ﬁ’ﬂ 15 11‘7 1{!:7 ‘Jﬂ“:lq{. ‘7‘711"\ 11—"“:!
| Mean_

8,1 17,4 18,4 9,7 14,9 16,5 21,2% -14,2 -10,8 34

Average delay (sec)
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And the urban planning dimension

35
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Smart Planning

|delfons Cerda

Civil Engineer
Smart City and Urban Mobility 37
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Urban Planning:
Macro blocks

Jerargquia viaria en el modelo de Supermanzana
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Thank you!
Sergi Sauri, PhD

sergi.sauri@upc.edu
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