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Impacts of transport on the environment and health

Transport Costs owing to loss and Costs from CO, emissions,
fragmentation of plant biodiversity loss,
and animal habitats crop shortfalls,
forest degradation

Damage to nature Building facades
and the landscape Higher costs of cleaning
and renovation

Air pollution

Costs of illness,
hospital stays,
pensions,
lost years of life,
lost output

Healthier and more
productive people

© ARE

ARE (2017). Externe Kosten und Nutzen des Verkehrs in der Schweiz. Strassen-, Schienen-, 2
Luft- und Schiffsverkehr 2017.
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Large share of negative impacts caused by car aZ\'N'l Engineering

Total external costs and benefits of transport, 2017

Private motorised
road transport
71% | CHF 9.5 bn
Passenger 57 %
Freight 14%

Non-motorised
transport
8% | CHF 1.1 bn

External costs
of transport, 2017

CHF 13.4 bn

ﬂ[ﬁb Rail

8% | CHF 1.1 bn

% Passenger 5%
Freight 3%

&

R &

i
External health benefits, gz, Vater
non-motorised transport W <1%]|CHF96m
CHF 1.4 bn

© ARE

ARE (2017). Externe Kosten und Nutzen des Verkehrs in der Schweiz. Strassen-, Schienen-,
Luft- und Schiffsverkehr 2017.
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Figure 12 - Total external costs 2016 for EU28 (excluding congestion)
Billion € peryear
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Data for aviation and maritime: rough estimations for EU28.

European Commission (2019). Handbook on the external costs of transport. 4
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Measures undertaken

Investment in cycling and
walking paths is growing
in cities that aim to promote
these 'active mobility' travel modes.

Parking pricing is common Congestion charging is fairly
across the world's most populated uncommon, but can have substantial
cities. Dynamic parking pricing impacts on vehicle activity and

pilot schemes, tested in Californian emissions when implemented wisely.
cities, can reduce 'cruising for

parking,' which makes up a substantial

share of vehicle travel in major cities.

Low-emission zones are commonplace
across major European cities.

Vehicle access restrictions

Shared bicycle systems : Sy i g have been introduced primarily
are becoming increasingly ‘ T 7 ! in cities to reduce congestion
commonplace, with over a / and air pollution.

thousand schemes worldwide. i
k -

Transit fare subsidies are typically
B Pricing needed to make public transit Parking restrictions, together
i operations economically viable, but with reductions in parking suppl Vehicle registration caps
M Regulatory instruments i X P & supply, g Ps,
g y public revenue needed to sustain have been implemented in first pioneered in Shanghai, have
several European and West spread to multiple Chinese cities

B Public transport, walking public transit varies widely
and elsewhere.

and cycling support across systems and cities. Coast North American cities.
This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.

IEA (2020). Tracking Transport 2020.
)
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Travel by private car in selected countries,
1995-2017
Passenger-kilometres,1995=100

Canada = == = France —_— + =Germany @ =—=———- Japan ===+ - United Kingdom
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100 r
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

OECD (2019). ITF Transport Outlook 2019. International Transport Forum. 6



Determinants of modal choice

Transportation Research Part A 49 (2013) 329-341
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Linking modal choice to motility: A comprehensive review ®Cms_\m
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ARTICLE INFO ABSTRACT

Article history: Modal choice is determined by a whole range of factors that are interrelated to a larger or
Received 7 December 2011 smaller extent. It is often the result of a very compound choice process that can take place
Received inrevised form 12 December 2012 consciously or unconsciously and that includes objective as well as subjective determi-
Accepted 3 January 2013 nants. Despite its significance in our daily life, there is no uniform way to define and ana-

lyze the concept of modal choice. The aim of this review is to fill this gap by elaborating a

— © modal choice definition and by providing a comprehensive review on the concept
ﬁﬁr::ww o[_ modal choiceth!'ough linking it to Kaufmann's motil'r!:y concept. By doil?g so, this review
Modal choice will not only contribute to an improved knowledge on different modal choice determinants
Determinants and their interdependencies, but can also assist to the understanding and modeling of
Matility modal choice decisions. The review can therefore help increasing the effectiveness of policy

measures taken by environmental, urban and transport policy makers,
© 2013 Elsevier Lid. All rights reserved.
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Socio-
demographic
indicators

Socio-Psychological
indicators

Modal
Choice

Spatial Joumey
B charactenstic
indicators indicators

De Witte, A., Hollevoet, J., Dobruszkes, F., Hubert, M., & Macharis, C. (2013). Linking modal
choice to motility: A comprehensive review. Transportation Research Part A: Policy and

Practice, 49, 329-341.
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Values and behaviour

Value: “a VBN (Stern, 2000) NAM (Schwartz, 1977)

desirable ~

tranSSituational /_ prg_enyir{]nmen‘tm

goa| Varying in Values Beliefs personal norms Behaviour

importance,

which serves Biospheric — Ecological —— Awareness of — Ascription of — Sense of Activism

T worldview conseguences responsibility obligation to

as a _gwd_lng Altruistic (NEF) L Nonactivist

principle in the Eg;_’lrﬂ"memﬂ' I\ behaviour in

life of a person Egoistic action 151;?1 ep::gb::i; .

or (_)ther social Hedonic aoc;e_ptabiiitir

entity” (Stern, J% policies)

2000, p. 21) o \ * Private-sphere
behaviours
Organisational
behaviours

Steg et al. (2014) \_ Y.

Stern (2000)

Schwartz, S. H. (1977). Normative influences on altruism. IN L. Berkowitz (Ed.), Advances in experimental psychology, vol. 10.

Steg, L., Perlaviciute, G., Van der Werff, E., & Lurvink, J. (2014). The significance of hedonic values for environmentally relevant
attitudes, preferences, and actions. Environment and behavior, 46(2), 163-192.

Stern, P. C. (2000). New environmental theories: toward a coherent theory of environmentally significant behavior. Journal of 8

social issues, 56(3), 407-424.
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Values: measurement
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Schwartz Value Survey (Schwartz, 1992) shortened and adapted
by De Groot & Steg et al. (2008) and Steg et al. (2014)

Self-enhancement™ |Hedonic Egoistic
\ - Pleasure - Social power
- Enjoying life - Wealth
- Self- indulgent - Authority
- Influential
- Ambitious
Altruistic Biospheric
- Equality - Respecting the earth
- Aworld at peace - Unity with nature
- Social justice - Protecting the
3 —» | - Helpful environment
Sel-transcendence - Preventing pollution

Schwartz, S. H. (1992). Universals in the content and structure of values: Theoretical advances and empirical tests in 20

countries. Advances in experimental social psychology, 25(1), 1-65.

De Groot, J. I. M., & Steg, L. (2010). Relationships between value orientations, selfdetermined motivational types and pro-

environmental behavioural intentions. Journal of Environmental Psychology, 30, 368-378.

Steg, L., Perlaviciute, G., Van der Werff, E., & Lurvink, J. (2014). The significance of hedonic values for environmentally relevant9
attitudes, preferences, and actions. Environment and behavior, 46(2), 163-192.
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Chapter 2

Values, attitudes and travel behavior: a hierarchical
latent variable mixed logit model of travel mode choice T cses b TReth MR
PERSPECTIVE: VALUE ORIENTATIONS,
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. . 2014, Vol 46(2) 163-192 X [

The Significance of © 2012 SAGE Pulcatins Transportation Research Part F

H ed on i C Val ues fo r sagepub.com/journalsPermissions.nav

EnVironmenta"y |:>0|:|o.||77roo|:a:|:a;|2;:i4::2 journal homepage: www.elsevier.com/locate/trf

. ®SAGE
Relevant Attitudes,

Preferences, and Actions Sustainable transportation in Argentina: Values, beliefs, norms @CmssMark

and car use reduction

. . e Adriana Jakovcevic **, Linda Steg ™!
Linda Steg , Goda Perlaviciute ',

1 | * Instituto de Investigacion en Luz, Ambiente y Visian, CONICET-UNT, AV. Independencia 1800, CP 4000 San Miguel de Tucumdn, Tucumdn, Argentina
Ellen van der Werff', and Judith Lurvink ® Faculty of Behavioural and Social Sciences, Department of Psychology, University of Groningen, Grote Kruisstraat 2/1, 9712 TS Groningen, Netherlands

— Studies are based either on survey or on modelling data

—> No studies analyse observed behaviour captured e.g. through tracking
10
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What is the effect of hedonic,
egoistic, altruistic and biospheric
values on the use of different
transportation modes?

11



MOBIS project (Sepetmber 2019 — January School of

Engineering

2020)

Control group

Information group Pricing group

/\/\ OBIS Report | Week 5 Your external costs for the last week Remaining Budget on 01.11

26.10.2019 - 01.11.2019
Congestion™
Gl Jlaemr | CHF 91.33

*Includes the public transport peak hour surcharge

Dear Alain Elchoueiri

Thank you for participating in the MOBIS study. This week was the
5th week of the study.

Profit | Costs Total This is an estimate based on your most recent available data. CHF

CHF 0.64 4.64 was deducted from your budget per inactive day and per day
Your participation this week: 7 active days and 0 inactive days abroad.
CHF 0.00
Your use of different travel modes is displayed below. Note that the
values may differ slightly from those displayed in the app. CHF -0.56
CHF 28.55
CHF 0.02

Distance by transport mode

B & 3 @& &

0km™ 10 km 7km 75 km 0km What do these charts show me?

o ° o Each of us, when we travel, generates costs. Some of these costs
© Increase/decrease in fravel distance since last week are paid for by ourselves and are therefore called “internal”.
** Includes all local public transport: Bus, Tram, Metro & S-Bahn Examples include maintaining a car, purchasing fuel, paying for a
train ticket and the value of our own time spent traveling.
However, we also impose costs on others in the form of changes to

To ensure the accuracy of the MOBIS study results, we would ) ) X .
appreciate you validating your tracks regularly. You will find more the environment, public health and congestion (a time loss to other

information on how to validate your tracks here drivers). These costs are called “external” because they are not
borne by ourselves but by society as a whole.

The figures above illustrate the external costs that you imposed on
For further information about the study, please visit the MOBIS 9 Y P

study website. others last week.
Alternatively contact the study team by sending an email to For further information about the study, please visit the MOBIS
mobis@ethz.ch. study website.
Control group Control group Information group | | Pricing group

. . "12
1. month: observation phase 2. month: intervention phase




Participants /\/\ OBIS az‘” Engmesring

— 18-65 years old (at the end of 2018)
— Regular use of a car (at least two days a week)

— Live in a metropolitan area in the German- or French-
speaking part of Switzerland

— Use of a smartphone that can install the tracking app
— Be able to walk 200m without pain or any other discomfort
— You must not work as a professional driver

13
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Data: tracking

Catch My Day Per trip:
MotionTag GmbH Maps & Navigation ¥k 29 2

El PEGI3 i DIStanCG
A You don't have any devices. ® TI m e
Pl ddto wisiet * Transportation mode

wpech* I @OESE - wech“y@EBE®O
1632 3 O F# @ A Vil |

03 Dez. 2019 ~ o
Statistiken o]
AR Berl|

: c Qsc i e WOCHE MONAT

' S-Bahn (gewahit) : KREUZBERG

P! Dez. " )
i Flugzeug
- - . -
Discover your mobility patterns: with Lreate your account :\ m
Catch my Day! Fahrrad

Wasserfahrzeug \ @
[ Teltow
Potsdam S tassiot
Bus Google Stal ol
Auto
< 10 Tracks 1h 15 min 43,4 km 2
Mobility Car-Sharing
Hauptverkehrsmittel
Borept the Dailh PRy SLELSSbAT ared E-Bike f \ Warten
e Do and sensktiom ,\_L) 1908 18 min
E-Trottinett ~—
m $-Bahn (erkannt) Fg  SBehn 17.7km
o 09:27 21 min Etappes
Pikmi
0,9 km
Motorrad 09:48 8min Hdéchste Etappenanzahl
) Fulweg S iahn Bahr
ABBRECHEN [ HArhelt 8h 17 min 2 2
B s

[ il e ih
Tage Statistiken Tage Statistiken

T . o B
14




Data: surveys

— Introductory survey

Socio-demographics

Work-related

Endowment with vehicles and
public transport subscriptions

Frequency of use of
transportation modes

Attitudes towards transportation-
related issues in Switzerland

Interest to participate in the
study

Other inclusion criteria
(smartphone, no professional
driver, mobile person)

School of
Engineering

zh
W

— Final survey

Absence during the study
A Work-related

A Attitudes towards
transportation-related issues in
Switzerland

Car attitudes

Intervention perception and
understanding

Stated preferences experiment

Attitudes towards the use of
mobility pricing revenue

Lifestyles and values

Health

Payment issues 15
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Share (%) of the total average daily distance in the observation

phase covered by: Bike, Foot, Car, PT

100

90

g0

70

o0 58
50 %
40
30 27
20
10
5 1 3
0
bike_share car_share pt_share walk_share 16

N=1"831 N=3'516 N=3'247 N=3'519
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hedonic eaoistic altruistic biospheric 17

N=3'513 N=3'513 N=3'514 N=3'514



Control variables: socio-demographics

30,0%

20,0%

10,0%

0%

CH: 7°566
(BFS, 2017a)

N=3'508

=<4'000 4'001- 8'001- 12'001- =>16'000 Prefer

70

60

50

40

8'000 12'000 16'000 not to
say
43 CH: 41.99

(BFS, 2016)

30

20

N=3'324 o

10

50,0%

40,0%

30,0%

20,0%

10,0%

0%

az\” Sohoolof

CH: 30.30
BFS, 2017b)

N=3'515

Mandatory
education

Secondary
education (e.g.
apprenticeship,

diploma etc.)

Higher education
(e.g. university)

N=3'520

BFS (2016): https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.291224 .htmi
BFS (2017a): https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-bevoelkerung/einkommen-

verbrauch-vermoegen/haushaltsbudget.assetdetail.3865767.html

BFS (2017b): https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.3922968.html
BFS (2018): https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung.assetdetail.5886141.html 18
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Bike share Car share PT share Walk share
B P B P B p B P

Hedonic -.035 185 048 011 -.021 .286 -.035 .064
Egoistic -.021 417 .021 264 -.039 044 042 022
Altruistic -.022 440 -.015 461 .016 445 018 373
Biospheric 055 050 -.049 014 .008 .696 041 041
Income -.017 489 -.053 .002 .058 .001 .006 751
Education -.032 188 -115 .000 A12 .000 -.026 137
Age .022 355 .031 .074 -.027 137 -.003 .874
Sex .022 370 .016 342 -.022 212 -.020 244
adj. R? 0.002 0.021 0.020 0.003

I 1.418 9.869 7.753 2.095

N 1'709 3'303 3'055 3'307

19
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— Jakovcevic & Steg (2013)

* Altruistic values positively related to the intention to reduce car use following the implementation of a
policy doubling the cost of car use (adj. R?=.22)

— Paulssen et al. (2014)

* No direct effect of values (hedonism, security, power) on mode choice. However, indirect effect of
values on mode choice through their effect on attitudes towards mode choice (comfort and
convenience, ownership, flexibility)

— Steg et al. (2014)

* Values explained 6% of the variance in mileage. Stronger egoistic values were associated with a
higher mileage (B = .19, p = .001). Stronger hedonic values were associated with a higher mileage as
well, although this relationship was marginally significant only (8 = .12, p = .060).

— De Groot et al. (2007)

* Biospheric values significantly related to the intention to reduce car use (R =.19, p = .002, R?=.16).

De Groot, J. I., Steg, L., & Dicke, M. (2008). Transportation trends from a moral perspective: Value orientations, norms and
reducing car use. New transportation research progress, 67-91.

Jakovcevic, A., & Steg, L. (2013). Sustainable transportation in Argentina: Values, beliefs, norms and car use reduction.

Transportation Research Part F: Traffic Psychology and Behaviour, 20, 70-79.

Paulssen, M., Temme, D., Vij, A., & Walker, J. L. (2014). Values, attitudes and travel behavior: a hierarchical latent variable mixed
logit model of travel mode choice. Transportation, 41(4), 873-888.

Steg, L., Perlaviciute, G., Van der Werff, E., & Lurvink, J. (2014). The significance of hedonic values for environmentally relevant
attitudes, preferences, and actions. Environment and behavior, 46(2), 163-192. 20
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— Policy implications

* Car -> highlight negative convenience and environmental
consequences of car (activate hedonic and biospheric values)

* Publc transport -> highlight positive financial consequences of public
transport (highlight egoistic values)

— Limitations
* No differentiation between commuting and leisure
* No diifferentiation between private car, car sharing and car pooling

21
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LESS TRAFFIC.

— MORE —

ANYTHING ELSE. -

—-WE FBUND A —

https://wrenmcdonald.com/ SI'I"HTE“T. ;

https://rtachicago.org/plans-programs/ride-marketing-campaign

22
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