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Transport related SDG
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Challenge
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Challenge

CHALLENDGE

Is Lisbon mobility more sustainable 
than Other cities (at least 3 cities)?

mailto:camsilva@fc.ul.pt
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Challenge
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Assignment #1

Calculate the indicator for 2011 and 2017: 

(𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐼𝑁𝐽𝑈𝑅𝐼𝐸𝑆+𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐷𝐸𝐴𝑇𝐻𝑆)

𝑃𝑂𝑃𝑈𝐿𝐴𝑇𝐼𝑂𝑁
*100.000

<a href="https://pt.vecteezy.com/vetor-gratis/acidente">Acidente Vetores por Vecteezy</a>

mailto:camsilva@fc.ul.pt
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Assignment #1

Transform the outcome in a 0 to 10 scale

0   >= ?? per 100.000 inhabitants 

10 0 fatalities per 100.000 inhabitants 

Linear Interpolation

mailto:camsilva@fc.ul.pt
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Challenge

SMP2.0 – Sustainable Mobility Project v2.0

https://www.wbcsd.org/Programs/Cities-and-Mobility/Sustainable-Cities/City-Business-
Collaboration/SiMPlify/Resources/SMP2.0-Sustainable-Mobility-Indicators-2nd-Edition

mailto:camsilva@fc.ul.pt
https://www.wbcsd.org/Programs/Cities-and-Mobility/Sustainable-Cities/City-Business-Collaboration/SiMPlify/Resources/SMP2.0-Sustainable-Mobility-Indicators-2nd-Edition
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Challenge

FATALITIES (page 40)

mailto:camsilva@fc.ul.pt
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Challenge
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Portugal Census each 10 year, last one CENSUS 2021

Population

https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indica
dores&indOcorrCod=0011166&xlang=pt

https://censos.ine.pt/scripts/db_censos_2021.html

mailto:camsilva@fc.ul.pt
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&indOcorrCod=0011166&xlang=pt
https://censos.ine.pt/scripts/db_censos_2021.html
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Portugal Census each 10 year, last one CENSUS 2021

Population

mailto:camsilva@fc.ul.pt
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Challenge

mailto:camsilva@fc.ul.pt
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Challenge

mailto:camsilva@fc.ul.pt
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Challenge

https://epthinktank.eu/2016/11/21/road-safety-in-the-eu/evolution-of-
fatalities-accidents-and-injured-in-the-eu/

mailto:camsilva@fc.ul.pt
https://epthinktank.eu/2016/11/21/road-safety-in-the-eu/evolution-of-fatalities-accidents-and-injured-in-the-eu/
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Challenge

https://epthinktank.eu/2016/11/21/road-safety-in-the-eu/evolution-of-fatalities-accidents-
and-injured-in-the-eu/

(𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐼𝑁𝐽𝑈𝑅𝐼𝐸𝑆+𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐷𝐸𝐴𝑇𝐻𝑆)

𝑃𝑂𝑃𝑈𝐿𝐴𝑇𝐼𝑂𝑁
*100.000

In 2001

(2000000+54 960)

450000000
*100.000 = 457

mailto:camsilva@fc.ul.pt
https://epthinktank.eu/2016/11/21/road-safety-in-the-eu/evolution-of-fatalities-accidents-and-injured-in-the-eu/


Carla Silva camsilva@fc.ul.pt TOPIC#1 Basic concepts and Definitions in “Sustainable Mobility” 20

Challenge

The issue in considering injuries and fatalities is 
that the 0 cannot be maintained at >=35…..

United States

mailto:camsilva@fc.ul.pt
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Challenge

The issue in considering injuries and fatalities is 
that the 0 cannot be maintained at >=35…..

3 000 000/ 325 000 000*100 000 = 923 

https://www.sciencedirect.com/science/article/pii/S2352146517307913

2017

mailto:camsilva@fc.ul.pt
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Challenge

https://www.sciencedirect.com/science/article/pii/S2352146517307913

In 2013, 137 423 fatalities and 469 900 injuries

607 323/1 281 000 000*100 000 = 47.4 

mailto:camsilva@fc.ul.pt


Carla Silva camsilva@fc.ul.pt TOPIC#1 Basic concepts and Definitions in “Sustainable Mobility” 23

Challenge

Motorization index and new road safety index

Number of cars/1000 inhabitants

22 @ 2013

Index 47.4

430 @ 2001

Index 457

821 @ 2017

Index 923

mailto:camsilva@fc.ul.pt
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Motorization & new road safety index

464 @ 2018

367 @ 1990

(𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐼𝑁𝐽𝑈𝑅𝐼𝐸𝑆+𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐷𝐸𝐴𝑇𝐻𝑆)

𝑃𝑂𝑃𝑈𝐿𝐴𝑇𝐼𝑂𝑁
*100.000 in 2019???

netherlands

mailto:camsilva@fc.ul.pt
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Motorization & new road safety index

464 @ 2018

367 @ 1990

mailto:camsilva@fc.ul.pt
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Motorization & new road safety index

mailto:camsilva@fc.ul.pt
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Motorization

mailto:camsilva@fc.ul.pt
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Motorization & new road safety index

mailto:camsilva@fc.ul.pt
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Motorization

mailto:camsilva@fc.ul.pt
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Motorization

‘80,000 injuries’

In 2019

https://www.dutchnews.nl/news/2021/09/cycling-injuries-three-
times-more-than-official-figures/

mailto:camsilva@fc.ul.pt
https://www.dutchnews.nl/news/2021/09/cycling-injuries-three-times-more-than-official-figures/
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Motorization

(𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐼𝑁𝐽𝑈𝑅𝐼𝐸𝑆+𝑁𝑈𝑀𝐵𝐸𝑅 𝑂𝐹 𝐷𝐸𝐴𝑇𝐻𝑆)

𝑃𝑂𝑃𝑈𝐿𝐴𝑇𝐼𝑂𝑁
*100.000

(661+80000)

17 097 123
*100.000 = 472

mailto:camsilva@fc.ul.pt
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Assignment #1

Transform the outcome in a 0 to 10 scale

0   >=  923 per 100.000 inhabitants 

10 0 fatalities per 100.000 inhabitants 

Linear Interpolation

mailto:camsilva@fc.ul.pt
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Challenge

Motorization index

mailto:camsilva@fc.ul.pt
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Motorization index evolution….

• Increase the need for mobility……private transport

M.K. Gajendra Babu,K.A. Subramanian Alternative Transportation Fuels: 
Utilisation in Combustion Engines. 2013. CRC Press.

Motorization

mailto:camsilva@fc.ul.pt
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Motorization

mailto:camsilva@fc.ul.pt
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Portugal case study @2015
 10 million 
 64% urban zones
 4 million cars

Motorization index
400

Motorization

mailto:camsilva@fc.ul.pt
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Portugal case study

Motorization

mailto:camsilva@fc.ul.pt
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Motorization index evolution….

Motorization

mailto:camsilva@fc.ul.pt
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Motorization index, income and urban density

Motorization

https://doi.org/10.1016/S0386-1112(14)60217-X

mailto:camsilva@fc.ul.pt
https://doi.org/10.1016/S0386-1112(14)60217-X
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Motorization index, income and urban density

Motorization

https://doi.org/10.1016/S0386-1112(14)60217-X

mailto:camsilva@fc.ul.pt
https://doi.org/10.1016/S0386-1112(14)60217-X
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Affordability

mailto:camsilva@fc.ul.pt
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Affordability

Affordability of public transport for the poorest group

𝑃𝑢𝑏𝑙𝑖𝑐 𝑃𝑎𝑠𝑠 𝑚𝑜𝑛𝑡ℎ €

Average monthly income of poorest population quartile 25%

mailto:camsilva@fc.ul.pt
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Affordability

Affordability of public transport for the poorest group

mailto:camsilva@fc.ul.pt
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Affordability

2018 

mailto:camsilva@fc.ul.pt
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Affordability

https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESp
ub_boui=384207665&PUBLICACOESmodo=2

2017

mailto:camsilva@fc.ul.pt
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=384207665&PUBLICACOESmodo=2
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Affordability

https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESp
ub_boui=384207665&PUBLICACOESmodo=2

2015

mailto:camsilva@fc.ul.pt
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=384207665&PUBLICACOESmodo=2
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Affordability

Intermodality

AML AMP

mailto:camsilva@fc.ul.pt
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Affordability

AML 2011

mailto:camsilva@fc.ul.pt


Carla Silva camsilva@fc.ul.pt TOPIC#1 Basic concepts and Definitions in “Sustainable Mobility” 49

Affordability

AML 2011

mailto:camsilva@fc.ul.pt
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Affordability

AML 2017

Per person

mailto:camsilva@fc.ul.pt
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Affordability

mailto:camsilva@fc.ul.pt
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Affordability

AMP 2012

mailto:camsilva@fc.ul.pt
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Affordability

AMP 2017

mailto:camsilva@fc.ul.pt


Carla Silva camsilva@fc.ul.pt TOPIC#1 Basic concepts and Definitions in “Sustainable Mobility” 54

Commuting duration

Waste fuel Waste time Quality of life/ €

mailto:camsilva@fc.ul.pt
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Commuting duration

https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

One -way

mailto:camsilva@fc.ul.pt
https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do


Carla Silva camsilva@fc.ul.pt TOPIC#1 Basic concepts and Definitions in “Sustainable Mobility” 56

Commuting duration
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Commuting duration

mailto:camsilva@fc.ul.pt
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Commuting duration

21 minutes 26 minutes

https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&indOcorrCod=0008
422&contexto=bd&selTab=tab2

mailto:camsilva@fc.ul.pt
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&indOcorrCod=0008422&contexto=bd&selTab=tab2
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Commuting duration

No data yet…..

mailto:camsilva@fc.ul.pt
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Commuting duration

2017???

Waste fuel Waste time Quality of life/ €

mailto:camsilva@fc.ul.pt
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Commuting duration

2017

mailto:camsilva@fc.ul.pt


Carla Silva camsilva@fc.ul.pt TOPIC#1 Basic concepts and Definitions in “Sustainable Mobility” 62

Commuting duration

https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_b
oui=349495406&PUBLICACOESmodo=2&xlang=pt

mailto:camsilva@fc.ul.pt
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=349495406&PUBLICACOESmodo=2&xlang=pt
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Commuting duration

mailto:camsilva@fc.ul.pt
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Commuting duration

mailto:camsilva@fc.ul.pt
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Commuting duration

mailto:camsilva@fc.ul.pt
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Commuting duration

2 068 610 

5 385 300 trips/day

24.5 minutes/trip 

mailto:camsilva@fc.ul.pt
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Commuting duration

(5 385 300 trips/day x 24.5 minutes/trip) / 2 068 610 = 63.7 minutes/day 

mailto:camsilva@fc.ul.pt
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Assignment #2

Excel calculation of AFFORDABILITY for the cities of Assignment #1

2017, 
2020, 
2021

mailto:camsilva@fc.ul.pt
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Assignment #3

Excel calculation of COMMUTING DURATION for Lisbon and other cities
Indicate all assumptions and sources of data

2017, 
2020, 
2021

mailto:camsilva@fc.ul.pt
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Assignment #2 and Assignment #3

Deadline: 22 March

Use the same excel then Assignment #1
Presentation with radar for the chosen cities

Send via e-mail : camsilva@fc.ul.pt

mailto:camsilva@fc.ul.pt
mailto:camsilva@fc.ul.pt


Thanks




