IT and Green Transitions, Fall 2022

Lecture 3: Sustainable Mobility and Data-driven Planning

Instructors:
Michael Szell
Ane Rahbek Vierg

Anastassia Vybornova
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Today you will learn about IT and sustainable mobility

Part I: Bicycle network Exercise: How to grow a bike network?
planning with data science How to change the world?
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Transport plays a key role in the climate crisis

EMISSIONS IN THE EU

Change in emission levels by sector since 1990

(in CO2 equivalent)
150
Transport represents almost a
it : quarter of Europe's greenhouse
e ikt LY o gas emissions and is the main

cause of air pollution in cities.

Residential and commercial
100 , ﬁ

~ /—\’—o\Energy supply

75

Agriculture

50

— https://ec.europa.eu/clima/
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https://www.mentimeter.com/app/presentation/ae2fd42349ce1fe304e6d072a30838d3/b729692c3531
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1 978 https://www.fastcompany.com/3052699/these-historical-photos-show-how-amsterdam-turned-itself-into-a-bike-riders-paradise
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CITY PLAN VEST - 1958-74 .
WELCOME TO VESTERBRO! S orin g en
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https://monocle.com/radio/shows/the-urbanist/tall-stories-322/

http://www.copenhagenize.com/2012/11/
city-plan-vest-and-sringen-1958-1974.html



https://monocle.com/radio/shows/the-urbanist/tall-stories-322/
http://www.copenhagenize.com/2012/11/city-plan-vest-and-sringen-1958-1974.html
http://www.copenhagenize.com/2012/11/city-plan-vest-and-sringen-1958-1974.html
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Why is a city planned with a
focus on cars not sustainable™?

*sustainable system = system with the possibility to
continue a specific behaviour over long periods of time
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We visualized ALL parking spaces with polygon packing
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There are huge differences between car and bike parking
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There are huge differences be
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There are huge differences between car and bike parking
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Space is not distributed in a fair way

between different modes of transport
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Most space is for cars, but most people use bicycles

=N

’ -
- = -
Y =
,

Modal Share for Copenhageners Commuting to Work/Education

Allocation of Transport Space in Copenhagen
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You can't beat geometry: Cars will ALWAYS be inefficient

Pedestrian Pedestrian
walking standing still
D 5m2 . 2m?
= S mdd
Car Car Tram Cyclist Bicycle
50 kmh, 1T occupant parked 50 occupants 15 kmh parked

Harms and Kansen, Netherlands Institute for Transport Policy Analysis (2017)
Szell, Urb Plan 3, 1-20 (2018)
Euclid (300 BC)



Cars are used 36 minutes per day

Cars are not used 1404 minutes per day

Civity (2016)



Cars are used 36 minutes per day

Cars are not used 1404 minutes per day

A typical snapshot of Copenhagen

5,500 cars moving 250,000 cars parked
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We are wasting space worth 6,000 playgrounds!

A typical snapshot of Copenhagen

5,500 cars moving 250,000 cars parked
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Cars eat up our living space in cities
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iving space in cities

Cars eat up our |

_ Life without electric cars
Life with electric cars

to transport 60 people
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POLLUTION
~9.000.000

https://ourworldindata.org/data-review-air-pollution-deaths



ANYTHING ELSE?
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Inner London

129 398
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4 1 123
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138
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Klanjcic et al, EPJ Data Sci 11, 27 (2022)






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

Probability of Pedestrian Fatality

10

20

30 40 50
Impact Speed (km/h)

60

70



Casualties are getting worse with e-cars

Many 100 kg of batteries

https://www.fastcompany.com/90686171/electric-vehicles-have-a-weight-problem



Casualties are getting worse with e-cars

50% more crashes with electric Many 100 kg of batteries
cars due to unadapted behavior

and much faster acceleration

https://www.vrt.be/vrtnws/nl/2022/08/25/elektrische-auto-s-test/
https://www.fastcompany.com/90686171/electric-vehicles-have-a-weight-problem



Cycling is a time-tested technology that delivers on 11 SDGs

1 NO 5 GENDER
POVERTY EQUALITY

@

8 DEGENT WORK AND ? 1 RESPONSIBLE
ECONOMIC GROWTH CONSUMPTION

~ QO

1 CLIMATE 1 PARTNERSHIPS -
ACTION FOR THE GOALS (@)

@ SUSTAINABLE
@ DEVELOPMENT
G:ALS

CYCLING DELIVERS
ON THE GLOBAL GOALS

Shifting towards a better economy, society, and planet for all
https://unric.org/en/sustainable-development-goals-cycling/



More active travel 1Is an economic "no-brainer”

Cost-benefit analysis in EU that accounts for

- Health
- Environment
- Travel / Congestion

sShows:

Gossling et al, Ecol Econ 158 (2019)



More active travel 1Is an economic "no-brainer”

brings
Cost-benefit analysis in EU that accounts for 0.37 <
- Health
- Environment
- Travel / Congestion
brings
0.18 €

A

Gossling et al, Ecol Econ 158 (2019)

shows: 1 km travelled by ﬁ‘ C&)

costs
0.11 €




Network Science 101



Cities have different transport network layers

Pedestrian Bicycle Rail Streets

Copenhagen

London

0 20km

Natera Oroczo et al, R Soc Open Sci 7 (2020)



Bicycle networks are highly fragmented

Pedestrian Bicycle Rail Streets Components
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Bicycle networks are highly fragmented

Pedestrian Bicycle Rail Streets Components
10° 4=
. Pedestrian
3 10~} ) Bicycle
% — «— Rall
O 8 10°° w— Streets
i - <
- K 107
QL
O 10-¢
O
O 10-*
— ] |
Pedestrian
i ‘: 10~} . Bicycle
g " - ‘ '\ » Rall
- - 8 10 | : = Streets
o : a0 -
AR AT et ol
b REPTTIRETTI oy (T

Ranking



Bicycle networks are highly fragmented

Pedestrian Bicycle Rail Streets Components
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Bicycle networks are highly fragmented

Pedestrian Bicycle Rail Streets Components
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Natera Oroczo et al, R Soc Open Sci 7 (2020)




How should we connect the components?

Natera Oroczo et al, R Soc Open Sci 7 (2020)



Effective connectivity improvements are possible

but iInvestments connect the bicycle network effectively

(a) 5km investment Manhattan London Budapest

Copenhagen —p
Portland- —_—
Bogota- —_—
Barcelona- =
Manhattan —lp
Amsterdam-
Detroit- —_—
Phoenix 1 ) o
Mexico —_—
Singapore- ——
Budapest ——n
Jakarta
Los Angeles =
Landan-

0.0 025 0.5 0.75 1.0
Lice

Natera Oroczo et al, R Soc Open Sci 7 (2020)



Just connecting components comes with

1) No resilience

Minimum spanning tree

Investor's
optimum



Just connecting components comes with

1) No resilience 2) Develops only
developed areas

Minimum spanning tree

RICHMOND

ot ofo ofa ofo ofo '-
0 080 0% 0% ofg of <57<>
White Ov
Investor's ofo ofo ofa ofo of J?
optimum 0 ofo ofo ofy ofg of

[
Redlined
neighborhoods

o ofoofo  ofo
0 0% ofo ofo ofo of

Pereira, Schwanen & Banister, Trans Rev 37 (2017)



Just connecting components comes with

1) No resilience 2) Develops only 3) Irrelevant for >99%
developed areas of cities on the planet
Minimum spanning tree 1%
e
RICHMOND i \

ofo oo ofa ofo of e g
0 0fo ofo ofo ofg of s
White o _ 5 T
LA B ... =0 g
. 0% 0% o ofo ofo | “\\neighborhoods Slail
optimum o I

o ofoofo  ofo
0 0% ofo ofo ofo of

Los Angeles



Let's grow networks
from scratch
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Design Manual for
Bicycle Traffic




Inspired by CROW, we want a cohesive network

Minnum spanning’tree

Szell et al., Sci Rep 12, 6765 (2022)



Inspired by CROW, we want a cohesive network

Minnum spanning’tree ully connect

Szell et al., Sci Rep 12, 6765 (2022)



Inspired by CROW, we want a network

Connectedness & Resilience

/7/‘7

N

=

Mirgnum spanning’tree ¢~ Triangulation ully connect

k Cohesive

A Ianar network

\
\

Economic —— Resilient

Szell et al., Sci Rep 12, 6765 (2022)



Inspired by CROW, we want a network

Mirfllmum spanning’tree ¢~ Triangulation

Cohesive
\ planar network

Economic — Resilient



We build a greedy triangulation between points of interest

1) Seed points

Szell et al., Sci Rep 12, 6765 (2022)



We build a greedy triangulation between points of interest

3) Order by growth strategy

Betweenness

Closeness

Random

Szell et al., Sci Rep 12, 6765 (2022)



We build a greedy triangulation between points of interest

Route on street network

Betweenness |

Closeness

Random o | . |

» - . vl~ g 74
- 1 2 b O §
( s o t K

Szell et al., Sci Rep 12, 6765 (2022



We explore 62 cities

Szell et al., Sci Rep 12, 6765 (2022)



Result 1: Investments need to surpass a critical threshold

Directness

a g,=0.025 g, =0.1 g, = 0.2
0.9 .E - :' ‘‘‘‘
e : Boston| | Montreal| |4 Mumbai
0.7 — @ _ I - —
: \ N & o . Paris Tokyo
0.5 1 1 | S -

0

0.1 0.2 0.3 0.4
Investments 9:

The pieces need
to connect and
to form cycles

Szell et al., Sci Rep 12, 6765 (2022)



Policy implication 1: Invest persistently!

Brent Toderian € @BrentToderian - Jul 30

My real advice for ambitious municipal elected leaders on building a safe,
connected network of REAL (not painted lines or sharrows) bike

infrastructure — direct your staff to do ALL of the work that you’re currently
planning to build over the next 5-10 years, ALL IN ONE YEAR.

https://twitter.com/BrentToderian/status/14209073199829155877s=20



Result 2: It's not a network's length that matters but how you grow it

At same length, we could
do much better

LCC

o

S

S
Pluss
N

7

oY

Real Milan Synthetic Milan



Policy implication 2: Strategy matters: Build for the whole city

Avoid "random-like",
plecewise growth

LCC

%
o

1/
2
o\ A’l{g

%
\
&

G

Real Milan Synthetic Milan



Easier said than done - Isn't this unrealistic??

R, f
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Real Milan Synthetic Milan



Easier said than done - Isn't this unrealistic??

Nope: See Seville Also: Paris, Oslo, ...

plan VélO 2021 - 2026 Legende

. 2005 2008

2010 2017

https://usa.streetsblog.org/2020/10/13/best-practices-how-seville-became-a-city-of-cyclists/



Explore your city at GrowBike.Net
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ldentify & Prioritize

We could find millions of gaps...

We need a metric to prioritize them.

Vybornova et al, Geographical Analysis (2022)



2) Prioritize

“If this gap was closed, how
many meters cycled in mixed
traffic would be avoided per
iInvestment unit?”

Vybornova et al, Geographical Analysis (2022)



Our top 105 gaps
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Vybornova et al, Geographical Analysis (2022)



Evaluation: Comparison with Cykelsti-Prioriteringsplan
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Evaluation: We find many overlaps

Narregade Rantzausgade



If your city Is:

not developed

Los Angeles

Grow persistently with
focused investments
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If your city Is:

not developed

Los Angeles

Grow persistently with
focused investments

medium developed
Budapest

Connect with
right strategy

well developed

Copenhagen

Close the most
iImportant gaps



If your city |

not developed

scientific reports

B) Chock 1or updmor

OFEN . Growing urban bicycle networks

Michael Szel~***, Sayat Mimar*, Tyler Perlman®, Gourab Ghoshal* & Roberta Sinatra™%3*
L RS e
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focused investments

medium developed

ROYAL SOCIETY
OPEN SCIENCE

royalsecietypublishing.org/journal/rsos

3 2
Research

Cite this articde: Natera Onzco LG, Battiston F,
Ihiguez G, Szell M. 2020 Data-driven dtrategies
for optimal bicycle network Jrowth. R. Soc Open
Sa. 7: 101130,
https=//doi.org.10.1098/rs05.201130

Data-driven strategies
for optimal bicycle
network growth
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Automated Detection of Missing Links in Bicycle
Netwaorks
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Szell et al., Sci Rep 12, 6765

Klanjcic et al, EPJ Data Sci 11, 27
Natera Oroczo et al, R Soc Open Sci 7
Vybornova et al, Geographical Analysis
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How are cities planned?



What should you do to relieve congestion?




Building more roads to prevent
congestion IS like a fat man loosening his
belt to prevent obesity

Lewis Mumford



Induced demand

If you widen roads, you create more traffic

https://www.governing.com/now/why-the-concept-of-induced-demand-is-a-hard-sell
https://www.bloomberg.com/news/features/2021-09-28/why-widening-highways-doesn-t-bring-traffic-relief



Induced demand

If you widen roads, you create traffic

How Road Capacity Expansion Generates Traffic

Traffic Volume With Added Capacity
== Traffic Volume Without Added Capacity

N
f

Projected Y 4
Traffic ' 4

Generated
Grow th /

Traffic

Traffic Lanes and Volume

Roadw ay

Time ---> Capacty
Added

https://www.governing.com/now/why-the-concept-of-induced-demand-is-a-hard-sell
https://www.bloomberg.com/news/features/2021-09-28/why-widening-highways-doesn-t-bring-traffic-relief



The opposite of induced demand is

Car-Oriented Street Multimodal Street

Road diet

! ! ! 0
! 1 ) il
00 ) 0 0

https://www.icevirtuallibrary.com/doi/full/10.1680/muen.2002.151.1.13



Short-term engineering thinking
VS

Long-term systems thinking



20th century: Short-term engineering thinking

Compartmentalization: We can study a subsystem on its own



century: Short-term engineering thinking

Compartmentalization: We can study a subsystem on its own

How do we build & shoot a rocket to the moon?
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20th century: Short-term engineering thinking
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21th century: Also consider long-term systems thinking

Complexity: We cannot study a subsystem on its own
There are



21th century: Also consider long-term systems thinking

Complexity: We cannot study a subsystem on its own
There are strong interactions or feedback loops

How do cities develop if we optimize streets for traffic flow?

- : N,;?’




Systems-thinking reveals feedback-loops & long-term dynamics

_~ vesiment n rnad
- niastructure or car

use e
= Y More roads 1or '
Roadhighway
private cars

capacity ,
. |

Causal |OOp diagram https://www.oecd.org/environment/transport-strategies-for-net-zero-systems-by-design-0a20f779-en.htm



Systems-thinking reveals feedback-loops & long-term dynamics

_~ vesiment n nad
nrastructure ©r car
use e

Induced demand

- Y . More roads for |
Road highway |
capacity private cars .

A |

g Travel ime—"

g ) Car -",..
r" . - -l } m e
volume . attracuveness sitia IvEenNess O
- ) 4" i e s
INCrease s driung a car

x"



Systems-thinking reveals feedback-loops & long-term dynamics
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Systems-thinking reveals feedback-loops & long-term dynamics
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Systems-thinking reveals feedback-loops & long-term dynamics

Buildings built in

1917

and 4 years prior

Urban sprawl

As the size of the region accessible by road increases,
density decreases and the number of places conveniently
accessible by public transport decrease.

Thus, as the region expands, places may be less well
built more than 5 years prior . . .
Edmonton, AB serv_ed by public tran_sport, rgducmg the afttractlvenegs of
public transport and increasing the attractiveness of its
hltxf-’i:‘/*/hotrsi?.gadr:?.10 -E.:‘:E%%Eﬂn?:q'e:.3:D'i”f’f:;.ocz;5e3-;?ilr-\fet}is. alternatlve: the Car-

http://housing.dha.io/



Optimizing one part of a complex
system can come with
unintended consequences



What Is "data-driven” planning,
and how/why do it?



By "data-driven", we mean "data-informed"

Which data you use, and how you
use it, Is always a political decision

Patarhorion)

AUTONORAMA

~ -
BN

[

Y

=== I You can argue for/against with "data"

THE 4
ILLUSORY PROMISE

0F &
HIGH-TECH DRIVING



Example: Danish intersection design

Based on crash data and a regression
model, the Danish road directorate |
favors this intersection design: =

Sarensen, Jensen, Hansen, Proc Ann Trans Conf (2020)
https://en.wikipedia.org/wiki/False_dilemma



https://en.wikipedia.org/wiki/False_dilemma
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Example: Danish intersection desi

Hard to measure: Data of h
many children did not cycle
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https://en.wikipedia.org/wiki/McNamara_fallacy

Example: Danish intersection design

There are better ways:
Minimize mixing with cars
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‘ A‘ 2. Roads
NS VS
59

& parking
4. Neglect 3. Land
public use for
transport

5. Car
culture

Mattioli et al, Energy Research & Social Science 66 (2020): 101486



an anatomy of lock-in

The political economy of car-dependency:

Cause:

Effect:

1 Automotive

1 Automotive Industry

2 Car Infrastructure

3 Land Use Patterns

4 Public Transport

5 Car Culture

Car infrastructure enables the sale of

The need for cars to navigate urban
sprawl creates an incentive for
consumers to purchase more of them,
thereby stabilising demand for
automobiles. Suburban, car-dependent
constituencies further strengthen the

car industry’s lobbying efforts.

Historically, the legacy of
monopolistic public transit

companies has strengthened the

political hand of the car industry.

Currently, deteriorating public
transit forces more people to
buy cars.

Car culture produces a continuous
demand for vehicles that upholds
the car industry, It also influences
the cultural dynamics of the
industry itself, locking in certain
approaches and business models.

industry more cars, by providing space to
accommodate them, The status of
roads goes from shared public spaces
to motorised flow spaces, ||h‘-la||y
driving other modes out, and
enhancing the value of car ownership.
2 Car The automotive industry plays a key role in
Infrastructure lobbying coalitions which pressure
government to invest public resources, and
co-opt public space, to make room for cars.
3 Land Use The car industry, working with other aligned The expansion of car infrastructure
Patterns industries, such as suburban real-estate encourages suburban and single-
developers, actively promotes urban sprawl. purpose development, which become
Historically, car companies promoted visions |more viable and more desirable due to
of an efficient, modern cityscapes and mass aytomability.
suburban areas.
4 Public The car industry deliberately attempts to Infrastructure designed primarily for
transport undermine public transit, and is cars crowds out public transport road-

strengthened in its attempts to do so by the
fact that the public costs it imposes are more
hidden than those of public transit. During
economic crises, public transit gets cut while
the car industry gets bailed out. Meanwhile,
the surplus capacity that the car industry
builds into cars gives it a critical advantage
over public transit in terms of range,
marginal cost, and cargo capacity.

based options such as buses, and pulls
financial resources away from other
alternatives, such as railways or
streetcars.

The expansion of the suburbs demands
high-capacity roads and highways to
serve them, while also making it more
challenging to travel by foot, bike, or

public transit.

Lower population densities make it
more challenging to effectively organise
public transit networks, leading to
more car dependency and settlements
outside public transit networks, in a
vicious cycle,

Public transit becomes

dependent on car-dependent
road infrastructure, bolstering
car industry’s lobbying efforts.

Car infrastructure has durable
cultural associations with progress,
modernity, ruralism, and
competent governance, which

improve its political viability.,

5 Car Culture

The car industry actively supports the
development of car culture, both
deliberately, through advertising and
marketing, and tacitly, through the built-in
redundancy in the vehicles they sell, and the
effects this has on people’s daily practices.

Car infrastructure creates practices and
habits & thence cultural trends
including daily dispersed activities
connected by car journeys. Car
infrastructure has also been
normalised as a prominent symbol, for
example in children’s toys.

Land use patterns, both for residential
and work developments, normalise
commuting and car transport, ensuring
that alternatives are portrayed as

marginal,

Lack of public transport options
leads to locational indifference
of sprawl, with no reason to
prioritize land use around public
transit axes.

The collapse of public transit
networks encourages more
people to adopt car-centric
lifestyles.

Suburban land use has a potent set
of cultural imaginaries (for example,
white picket fences in the USA),
which encourage more people to
move to the suburbs and own cars.

Public transit is portrayed as
unattractive, burdensome, and for
the poor, young, or infirm.

https://youtu.be/2973t0yZ-TA?t=1821

Mattioli et al, 2020



https://youtu.be/2973tOyZ-TA?t=1821




Short-term thinking has led to
'predict and provide"

But we should
'"decide and provide"



What are possible problems of just
focusing on building bike networks?
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The assumptionisthat  Everyone gets the
everyone benefits from  support they need,

the same supports.This which produces equity.

is considered to be equal
treatment.

“All 3 can see the game
without supports or
accommodations because

| the cause(s) of the

inequity was addressed.

- The systemic barrier has
~ been removed.




Most systemic problems are about
skewed power and priorities

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4



The sustainable travel hierarchy looks like this
R e R
Fbdb Fbdb

PUBLIC TRANSPORT mm

POOL CAR

PRIVATE



The sustainable travel hierarchy looks like this

;Q :& WALKING :& :§
&) &) CYCLING &)&)

PUBLIC TRANSPORT WE

POOL CAR

PRIVATE

But the actual

infrastructure spend  Acrve TrRaVEL

since 2007 is like this
[

Y

FERRIES
& PLANES
(£1.5bn)

RAILWAYS
(£5bn)



Denmark Is a cycling nation

CM)I Cycling: 3bn DKK

DS & MOTORWAYS 4bn DKK



Denmark Is a cycling nation




Er Danmark en cykelnation?

CYKLING

ANDRES FELIPE VALDERRAMA PINEDA,
LEKTOR, AALBORG UNIVERSITET
ANDERS FJENDBO JENSEN,
LEKTOR, DTU

CAROLINE SAMSON,
PH.D-STUDERENDE, AALBORG
UNIVERSITET

HARRY LAHRMANN,

LEKTOR, AALBORG UNIVERSITET
HILDA ROMMER KRISTENSEN,
LEKTOR, KBBENHAVNS UNIVERSITET
JASPER SCHIPPERIUN,

PROFESSOR, SYDDANSK UNIVERSITET
MADS PAULSEN,

POSTDOC, DTU

MALENE FREUDENDAL-PEDERSEN,
PROFESSOR, AALBORG UNIVERSITET
MICHAEL SZELL,

LEKTOR, IT-UNIVERSITETET

OG MICHALA HVIDT BREENGAARD,
POSTDOC, AARHUS UNIVERSITET

'CYKELNATIONEN DANMARK’ bliver flit-
tigt fremhavet, i anledning af at Tour de
France kommer til Danmark. Vi praesen-
terer os for omverdenen som det gode
eksempel pa en nation med mange hver-
dagscyklister og en succesfuld cykelstra-
tegi. Ogi Danmark - serligt i de store by-
er -er det i store treek godt at cykle.

Der er dog ogsa en anden virkelighed,
der presser sig pa. Tendensen landet over
er, at flere kgreri bil og feerre pa cykel. Da-
ta fraden arlige transportvaneunderso-
gelse (tudata.dk) viser,at ud af det dagli-
ge antal kerte kilometer er kun 3,5 pro-
cent pa cykel, mens mere end 84 procent
er i bil m.v. Disse tal virker isaer pafalden-

de, nar vi sammenholder dem med, at 25
procent af alle daglige rejser er under 4
km, og 46 procent er under 10 km. Der
burde vaere masser af potentiale for at
cykle. Det uundgdelige sporgsmal er,om
billedet af Danmark som cykelnation er
ved at krakelere lidt. Tallene tyder nemlig
pa,atviistigende grad er en bilnation.
Det har en lang raekke konsekvenser - ik-
ke mindsti forhold til folkesundhed, by-
rum og klimaudfordringen, ligesom det
bliver sveert fortsat at brande Danmark
som 'det gode eksempel’ for cyklisme.

Deter blevet fremhavet, at siden 2009
har Danmark investeret mere end 3,5 mil-
liarder i cykling. Derudover er der med
'Infrastrukturplan 2035’ kommet en inve-
stering i cykling pa 3 milliarder kroner.
Dette belgb skal dog ses i lyset af, at deri
samme periode investeres mere end 64
milliarder i at bygge nye veje. Nar der
samtidig ikke er en strategisk plan for in-
vesteringer i cykling, risikerervi,atde3
milliarder ender i fragmenterede sma
projekter over hele landet, som vi har op-
levet de seneste ar.

HVIS DANMARK fortsat skal fremsta som
den cykelnation, vi praler af, skal der ske
et kvantespring i forhold til investeringer
og fokus pa cykling i hele landet. Vejdi-
rektoratets nye Cykel Videnscenter og cy-
keltopmgdet 30.juni med den feelles de-
klaration om gget samarbejde pa cykel-
omradet er en start, men det er ikke nok.
Cykling foregar i mange tempi, som er
afhaengige af lokale og regionale forskel-
le sdvel som borgernes alder, fysik og for-

mal med turen, herunder pendling til ar-
bejde og studie, adgang til fritidsaktivite-
ter, @rinder, turisme og cykling som akti-
vitet i sig selv. Hvis vi skal vaere en cykel-
nation, er vi ngdt til at teenke de forskelli-
ge behovind i vores cykelstrategi.

Nar der samtidig er evidens for store
sundhedsgevinster ved aktiv mobilitet,
virker det abenlyst, at investeringeri cyk-
ling har en stor samfundsmaessig ge-
vinst. Samtidig gor det Danmark mindre
sarbart over for stigende internationale
braendstof- og energipriser. @get cykling
kan ogsa medvirke til at lgse de store ud-
fordringer, som vores transport udger pa
klimaomradet.

EN CYKELNATION skal for alvor investere
i cykelinfrastruktur og -kultur mere
bredt. Samtidig bor de nationale infra-
struktur- og vidensinstitutioner vare
med til at sikre, at disse investeringer
hanger sammen. Det er essentielt at
samle og kommunikere erfaring og vi-
den, hvis vi skal have flere op pé cyklen,
savel som for at kunne etablere et lands-
dakkende cykelsystem, som giver tryg
og sikker cykelmobilitet for alle. Det er
npdvendigt, hvis vi fortsat gerne vil
brande og eksportere den danske cykel-
model til andre lande.

Der er mange lande rundtomkring i
verden, der kigger mod Danmark som en
model for handtering af klimaudfordrin-
gerne pa transportomradet. Det vil vi ger-
ne have, at de bliver ved med. Det kraver
dog, atvi veerner om det, vi har opndet,
og viser, atvi kan gore det endnu bedre.

Politiken, 2022-06-27
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“Unhealthy” system

Once in a while

Occasional trips

Weekly or monthly
trips

Daily trips

“Healthy” system
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Hierarchy of Controls...

Administrative
Controls pecpic work

Profect e worker with
Personal Protectve Equpment

eHoctive



ot Hierarchy of Controls... and how it relates to Urban Cycling
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Avoid Shift Improve

Avoid Shift to more Improve

unnecessary sustainable efficiency of
travel transport transport



Our top priority should be building sustainable systems

Not just removing cars LE PARIS DU Yy HEURE @

Not just building bike networks e AooREORS

/ TRAVAILLER
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Building sustainable cities I1s 99%
a , hot a technical question
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Take-home messages

We can use IT to help design better, sustainable cities, but:

1) Inadequately applying engineering thinking can lead to

2) Induced demand: Widening or building new

3) We can't use tech like e-cars to "solve" mobility, but must rebuild the whole system,
and that come from power inequalities



Further materials
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Thalia Vercade &

Transport Strategies for
/ / Net-Zero Systems by Design

Geospatial Data Science (Spring 2022)

FELerarion .
\ Welcome to GDS!

P

""""""

https://github.com/mszell/geospatialdatascience

ILLUSORY PROMISE

OF it
HIGH-TECH DRIVING

Henderson (2020): EVs are not the answer

Gossling (2016): Urban transport justice

THE
WAR
ON

thewaroncars.org

Youtube: Julia Steinberger: e

The importance of climate
activism

Not Just Bikes

| & B



https://islandpress.org/books/autonorama
https://www.amazon.de/Movement-take-streets-transform-lives/dp/1911344978
https://github.com/mszell/geospatialdatascience
https://github.com/mszell/geospatialdatascience
http://thewaroncars.org
https://www.youtube.com/channel/UC0intLFzLaudFG-xAvUEO-A
https://sci-hub.st/10.1080/24694452.2020.1744422
https://sci-hub.st/10.1016/j.jtrangeo.2016.05.002
https://www.youtube.com/watch?v=2973tOyZ-TA
https://www.youtube.com/watch?v=2973tOyZ-TA
https://www.youtube.com/watch?v=2973tOyZ-TA

Exercises

How to grow a bike network?
How to change the world?




