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High diversity among cities and their transport systems...
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...but common challenges

1900
1990
2010
2030
2050

Urbanization

2 out of every 10 people
lived in an urban area

4 out of every 10 people
lived in an urban area

5 out of every 10 people
lived in an urban area

6 out of every 10 people
will live in an urban area

7 out of every 10 people
will live in an urban area

Environmental constraints

A generic code of urban mobility

Motorization

T
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Hypothesis

Cities and their transport systems may look
different but...

they are comprised of the same components and
driven by the same processes —

Hence, there Is a generic code of urban mobility.
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Study objectives

« Describe and explain the complex system of urban mobility by a
gualitative model approach

« Verify model assumptions for international case-study cities

 |dentify future strategies for sustainable urban mobility
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Methodology: 3 modules

1. Buliding up a system model ,urban mobility” using the sensitivity
model by Frederic Vester

2. Survey of local experts from 15 cities worldwide on the perspectives
of transport and urban development

3. Roundtable workshop with representatives from all surveyed cities
on October 8/9, 2012 in Munich
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Methodology: Sensitivity model by F. Vester

Development since 1970s by Frederic Vester

Tool helping to explain complex systems

Typical problems when dealing with complex systems
— curing the symptoms and not the disease
— involuntary side effects
— too much intervention

Biocybernetics as problem-solving approach - Learning from nature
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1. System description

- Create a system picture

« Visualization improves
understanding

* Helps to identify system
elements and processes

iy
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2. Set of variables

List of variables Variablenbeschreibung
I legal framework 1 legal framework

2 city policies legal framework on international ° Deflne |nf|UenC|ng Val’lab|eS

3 organisation & administration {e.g. EU}, national and regional

4  public budget regional level concerning sustainable

5 local economy maobility.

6 urban density » Operationalize the system picture

T urban-rural dynamics
8 real estate values
9 socio-economic pop. structure

R - Both types of variables, quantitative
13 corounerehip and qualitative ones

14 (congestion) traffic flow
15 trip duration
16 PTinfrastructure

17 PT service quality  As much as necessary, as little as
18 NMT infrastructure .
19  intermodality possible

20  mew mobility services
21 ICT for mobility services
22 mot. private mode share

23  PT mode sh N .
24 NMTmode share Explanatlon_ for common
e o oS understanding needed

26 transport safety and security
27 social equity

28 transport energy demand

29 environmental impacts

wBEN,y
S
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3. Impact matrix

10 11112 13 14 15 1611 Assess the effect
| relationship
between variables

Influence hyvariahle+ on variable —pe 1 2 3 a4
legal framewark h

city policies 1
organisation & administration
public budget

 Focus on the
strength of the
effect not on its
direction

local economy

urban density
urban-rural dynamics
real estate values
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3. Impact matrix

Influence by variahle* on variable —. 1

10011 12|13 14 15 16 17 18 19 20 21 23124 |25|26 27|28 29 |pg
02 10002100 1= Active sum

legal framewark

city policies . 1111|111 43
arganisation & administration ... .... 1
public budget 1.0 0 0 0 1

;
011122120

local economy

urban density
urban-rural dynamics
real estate values

L=Ta == e I = I R o R

socio-economic pop. structure
10 | sustain. mobility orientation

o a4 oo a2 a olala

11 | cityimage
12 | road infrastructure

car ownership

(congestion) traffic flow

15 trip duration

16  PT infrastructure

17 | PT senvice quality

18  MMT infrastructure

19 | intermodality

20 | new mobility services
21 | ICT for mobility services
22 | mot. private mode share
23 PT mode share

24 NMT mode share

25 | mobility costs

26 fransport safety and security

e = = R R = |

27 | social equity
28 | fransport energy demand

20 | erwironmental impacts

l Consensus Compare with PS| 27|43 37 26 13 25 43 3 24 37 B0 27 M 2626 30 3% M 39

A e Ja e ] .
Cec o Il ci o) Passivesum

(e J# J( e e J{_ — Acarownershiphasastongefecionmot private modeshare ]
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4. Systemic role

P-value

critical _ Active
PT infrastructure (16)

— Reactive / passive

image (sustain. mobility)
(11)

— Critical
urban-rural dynamics (7)

— Buffering
real estate values (8)

Tum

Priester, R. & Miramontes, M. May 19, 2014



5. Effect system (Generic code)

[Iegal framework | | public budget] city policies [organisation & administration]
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5. Effect system (Generic code)
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Economic development and urbanization

Legend

) System variable
URBAN-RURAL DYNAMICS @"’" Strengthening effect

H r’ Weakening effect
G

4 [ VOLUME OF MOTORIZED VEHICLES 4]
URBANIZATION
[ CAR OWNERSHIP ] [ (POPULATION GROWTH) ‘ [ CONGESTION ]
@ LOCAL ECONOMIC STRENGTH ] e
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Environmental impact and climate change

Legend

(G System variable

Q}"’ Strengthening effect
0 [ CO; EMISSIONS 9 Q"’ Weakening effect

0 A M’ Time delayed effect
t @™ Etfect still relatively
/\ inconspicuous
CONSUMPTION OF LOCAL ENVIRON- 9
FOSSIL-BASED ENERGY MENTAL IMPACT

.
-
L

.[ CLIMATE CHANGE J

o l Y
IMPAIRED QUALITY
STATUTORY REGULA-
[ MOTORIZED VEHICLE USE ] [ OF LIFE ] [ T1ONS AND DIRECTIVES ] &

°

STRATEGIES FOR
SUSTAINABLE MOBILITY

H
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Environmental impact and climate change

Local environmental impacts have a stronger influence on transport planning
than climate change

Importance of different influential factors for transport planning

Influential factors Influence on transport planning

Municipal budget

Governance and regulation

Economic development goals

Population development

Local environmental impacts

Political election periods

Public health

Climate change

Public-private sector relationships

Private car as status symbol

Environmental awareness

Number of cities 0

B Strong influence Moderate influence M Weak influence M No influence Don't know

wBEN,y
S
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Environmental impact and climate change

How do cities cities with the challenge of climate change?

.[ CLIMATE CHANGE J

\e

.
-
L

Y
IMPAIRED QUALITY STATUTORY REGULA- o
OF LIFE TIONS AND DIRECTIVES
STRATEGIES FOR S
SUSTAINABLE MOBILITY
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Environmental impact and climate change

o { CLIMATE CHANGE ] Not yet noticeable in most case-study

cities, but
» Concerns in Singapore about rising sea
IMPAIRED QUALITY level
OF LIFE
» Melbourne expects increased risk of
19 bushfires

STRATEGIES FOR
SUSTAINABLE MOBILITY
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Environmental impact and climate change

Example: Sao Paulo

CLIMATE CHANGE
[ ] ENVIRONMENTAL REGULATIONS

H

Federal

CONAMA — Resolugao 418/09
[ STATUTORY REGULA- ] PCPV / In Use Vehicles Inspection

TIONS AND DIRECTIVES

+
Municipal
STRATEGIES FOR e Law N° 14.933/09 (Climate changes prevention)
2018 — bus fleet must run on 100% renewable fuels
SUSTAINABLE MOBILITY 2009 — start Program substituting 10% each year

4

[ PCPV ]

Vehicle Pollution Control Plan

TSPTrans e g'zou#mlo

v" Biodiesel
v' Ethanol

\/\Sugar Cane Diesel
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Environmental impact and climate change

Example: Copenhagen

[ CLIMATE CHANGE ]

(4]
Copenhagen Climate Plan
[uonssr I
-20% CO2-reduction 2005-2015 KLIMA

K@BENHAVN

EN VISION OG EN PLAN

-CO2 neutral by 2025
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Copenhagen’s ambitious plans:

ABETTER

BICYCLE CITY

A MORE
LIVEABLE
CITY

A bicycle-friendly city is a city with more space, less noise,
cleaner air, healrhier citizens and a better economy. It's a city
thar is a nicer place to be in and where individuals have a
higher qualiry of life.Where accessibility is high and there is
a short roure from thoughrt o action if one wanrs to head our
inro narure, paricipare in cultural or spoms activities or buy
locally. Bicycle rraffic is therefore not a singular goal bur rather
an effective tool to usewhen crearing a liveable city with space
for diversity and development.

Fortunarely, it pays off wo invest in urban cycling. Increased
cycling levels give society less congestion, fewer sick days,
longer life expectancy, less wear and vear on the roads and less
pollution. Cycling iniriatives are also inexpensive compared
with other transport invesrments.

Number of bicycle trips

240,000

80,000

Copenhagen's plan for achieving a greater modal share for bicycles
includes increasing the capacity of the oycle tracks to the city centre,
in order to accommodate an additional 60,000 cyclists by 2025.

Source: ,Good, Better, Best* The City of Copenhagen’s Bicycle strategy 2011-2025



Implementation of strategies

MUNICIPAL MUNICIPAL BUDGET
POLITICS 0 9
[ ADMINISTRATION ]

STRATEGIES FOR
SUSTAINABLE MOBILITY

[ PUBLIC OPINION J [ LOCAL INDUSTRY ]

PUBLIC REGIONAL
PARTICIPATION GOVERNANCE
H A generic code of urban mobility m
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Thank you very much for you attention!

Contact:

roland.priester@tum.de
montserrat.miramontes@tum.de
gebhard.wulfhorst@tum.de
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The economic development and urbanization control loop

Legend

) System variable
URBAN-RURAL DYNAMICS @"’" Strengthening effect

H r’ Weakening effect
G

4 [ VOLUME OF MOTORIZED VEHICLES 4]
URBANIZATION
[ CAR OWNERSHIP ] [ (POPULATION GROWTH) ‘ [ CONGESTION ]
() LOGAL ECONOMIC STRENGTH ] e
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The economic development and urbanization control loop

sind Treiber der lokalen Verkehrsplanung fo

0 [ VOLUME OF MOTORIZED VEHICLES

(]

Okonomische Situation und Bevolkerungswachstum e .
(]

CAR OWNERSHIP

(POPULATION GhOWTH)
Starke bestimmter Einflussfaktoren auf die Verkehrsplanung o
Stadtisches Haushaltsbudget (] LOCAL ECONOMIC STRENGTH e

Politische Steuerung des Verkehrs

Wirtschaftliche Entwicklung

Bevolkerungsentwicklung

W Starker Einfluss

Lokale Umwelteinwirkungen m Mittlerer Einfluss

Wahlpolitik Schwacher Einfluss
. Kein Einfluss
Offentliche Gesundheit
Weils nicht
Klimawandel
Privatwirtschaftschaftlicher Einfluss
Der eigene Pkw als Statussymbol
Umweltbewusstsein
-"'t..
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The economic development and urbanization control loop

[ URBAN-RURAL DYNAMICS

Stadte mit hohem Pkw-Besitz zeigen auch die h6chsten
Pkw-Verkehrsanteile

(]
URBANIZATION
CAR OWNERSHIP (POPULATION GROWTH)

“./.
P i e

Pkw-Besitz (Pkw/1.000 Einwohner)

Modal Split
Melbourne 589 Los Angeles 7
Los Angeles 521 Melbourne (I 2 s
Lyon 494 Beirut 73 7 20
Sao Paolo 145 Lyon 4 33 1
Minchen 432 Johannesburg :¥] 44 ) 5
Johannesburg 410 Ahmedabad [INNNNNNNNN TS 14 22 e
Beirut 400 Miinchen 14 2

London

London | T P 2

St. Petersburg St. Petersburg | T —

Bogota singapur | T T T 2
Kopenhagen Sao Paulo | - N - N e 2
Istanbul Kopenhagen 27 15 30 25 3
Singapur Shanghai | T I - 20 [ A
Shanghai [ 54 Bogota s 22w s
Ahmedabad 36 Istanbul
(; 1(30 250 350 450 5(‘)0 650 7(‘)0 0;15 1&36 zﬁn 36,% 4-0% 56% ema ?ﬁx m sdx 100%
® Motorisierter Individuzalverkehr mOPNY Fahrradverkehr » Fuligangerverkshr Sonstiges
‘lII...
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The economic development and urbanization control loop

Stauvermeidung hat hohe Prioritat e
Strategien werden v.a. in der OPNV-Verbesserung o
g eS e h en [+] [ VOLUME OF MOTORIZED VEHIGLES (]

L+
URBANIZATION
CAR OWNERSHIP (POPULATION GROWTH) CONGESTION
3
L+

[+] LOCAL ECONOMIC STRENGTH e

Prioritat bestimmter Ziele fiir die Verkehrsentwicklung

Erhhung der GPNV-Angebotsqualitit

Ausbau der OPNV-Infrastruktur 10 4

Erhohung der Mobilitat fur alle

=
(=]
1%

Verbesserung der Organisation des Verkehrs

[y
=

Verringerung von Verkehrsstaus [N 20N 1
Verringerung der Klimagasemissionen 1 mHochste Prioritat
Erhéhung der Erreichbarkeit innerhalb der Stadt = rione Friortét
| m Mittlere Prioritat
Verringerung der Reisezeit [N AN niedrige Prioritat
Erhohung der regionalen Erreichbarkeit | Dy Vet Priont
Weil nicht
Erhdhung der Fahrradfreundlichkeit [N DI 1 eine Angabe
Erhdhung der Verkehrssicherheit [T T 2
Verringerung der Luftschadstoffstoffe T T 1
Erhdhung der FuBgangerfreundlichkeit
Verringerung des Verkehrslarms 6
‘.....‘ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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The economic development and urbanization control loop

Die Stadte haben die Folgen der Suburbanisierung

fur den Verkehr erkannt und verfolgen kompakte ‘Ia
E n tW i C kI u n g 0 [ VOLUME OF MOTORIZED VEHICLES }—\

CAR OWNERSHIP

(POPULATION GROWTH)
o
0 LOCAL ECONOMIC STRENGTH
Prioritat bestimmter Ziele fiir die Stadtentwicklung

Kompakte Stadtentwickiung I W S W 1 1
8 2 2

OPNV-orientierte Stadtentwicklung

|
|
[
2

Schutz und Erweiterung von Griin- und Freiflichen B Hochste Prioritit

Nutzungsmischung zur Verkehrsreduzierung W Hohe Prioritét

B Mittlere Prioritét

Begrenzung der Zersiedlung Niedrige Prioritat

s . e . Niedrigste Prioritét
Attraktivitatsseigerung des 6ffentlichen Raums

Erhohung der Sicherheit

Dezentrale Konzentration

L
. '.

' *
X
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The implementation of strategy control loop

MUNICIPAL
POLITICS

MUNICIPAL BUDGET

ADMINISTRATION
H 19 o

STRATEGIES FOR
SUSTAINABLE MOBILITY

[ PU Blw wﬁﬂw ]
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The implementation of strategy control loop

Finanzielle Situation und politische Steuerung setzen Rahmen flr den
Handlungsspielraum

Starke bestimmter Einflussfaktoren auf die Verkehrsplanung

Privatwirtschaftschaftlicher Einfluss

Der eigene Pkw als Statussymbol

Umweltbewusstsein

| |
Stadtisches Haushaltsbudget _ IS T N 3
L L |
| | | |
Politische Steuerung des Verkehrs m 4
\ \ \ |
\ \ \ |
Wirtschaftliche Entwicklung 10
Bevolkerungsentwicklung 6
‘ ‘ ‘ ‘ | Starker Einfluss
Lokale Umwelteinwirkungen 2 Mittlerer Einfluss
Wahlpolitik Schwacher Einfluss
. 3 ) ‘ ‘ ‘ ‘ M Kein Einfluss
Offentliche Gesundheit 4
‘ ‘ ‘ ‘ Weil? nicht
Klimawandel 4
| |

T
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The implementation of strategy control loop

Beispiel Minchen:
) Umfangreiche Birgerbeteiligung bei der
Erarbeitung des Verkehrsentwicklungsplans

MUNICIPAL
POLITICS

[ ADMINISTRATION ]

19 Broschire, Flyer, Internet

Diskussion vor Ort in allen Stadtbezirken
[ STRATEGIES FOR ] Offentliche Expertendiskussionen mit
SUSTAINABLE MOBILITY Medienbeteiligung (SZ)

[ P”BLM Bearbeitung von 1250 Anmerkungen der
Burger

» Hohe Akzeptanz der Mal3nahmen
» Messbare Erfolges des Plans

A generic code of urban mobility m

“"b.‘
X}
‘ Priester, R. & Miramontes, M. May 19, 2014



The implementation of strategy control loop

MUNICIPAL BUDGET

Example: o ©
Los Angeles

[ ADMINISTRATION
e 19 e

STRATEGIES FOR
SUSTAINABLE MOBILITY

$0.15/gallon countywide gas tax
Support 38%
Oppose 59%

Double parking rates & fines

Support 42% Tran5|t-or|ented development

Oppose 54% is @ mixture of housing, retail and/or

commercial development and amenities...

0.5% countywide sales tax =
20062007 2008 Learn More »

Support 59% 65% 66% -

Oppose 36% 28% 24%

d A generic code of urban mobility
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The implementation of strategy control loop

MUNICIPAL BUDGET

Beispiel
Beirut:

[ ADMINISTRATION
o 19 o

STRATEGIES FOR
SUSTAINABLE MOBILITY

[ PUBLIC OPINION LOCAL INDUSTRY ]

Umsetzungsprobleme aufgrund von zersplitterten Zustandigkeiten im Verkehrsbereich

e Stadt

* Verwaltungsbezirk,

* |Innenministerium,

* Ministerium fur 6ffentliche Arbeiten und Verkehr,
« Rat fur Entwicklung und Wiederaufbau

« Offentlichen Verkehrsbehorde

A generic code of urban mobility LM
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Rolle

PT infrastructure

Sehrwirksame, aber kriti-
sche Komponente, deren
Entwicklung im Auge be-
halten werden muf, ins-
besondere, wenn man
sie Andert, um damit
Weichen zu stellen.

Schliefen

X

Ri Variablen

Die bereits starke Reak-
tion dieser leicht kritischen
Komponente auf Verande-
rungen im System (auch
wenn durch sie selbstver-
ursacht) macht sie fiir ge-
zjelte steuernde Eingriffe
ungeeignet. Ein unzuver-
|dssiger, aber - weil leicht
zu handhaben - auch ver-
flihrerischer Hebel.

A generic code of urban mobility

Rolle der Variablen

Leicht reaktive und
schwach puffernde Kom-
ponente, die bei der
Selbstregulation des
Systems mitwirkt, chne
jedoch Indikator zu sein.

Schliefien

Rolle der Variablen

urban-rural dynamics

Hier finden sich starke Be-
schleuniger und Katalysa-
toren, die zwar als Initial-
ziindung geeignet sind,
um Dinge dberhauptin
Gang zu bringen. Unkon-
trolliertes Aufschaukeln
und Umkippen ist jedoch
dabei sehrleicht maglich,
daher hochste Vorsicht
(Samthandschuhe)!

T

Gebhard Wulfhorst, 12.01.2012



