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Overview 
• Introduction: Definitions and Context 
• Three case-studies of sustainable mobility 

contribution 
– Car sharing clubs (CSC) 
– Public bike schemes (PBS) 
– Dynamic taxibuses (DT) 

• Discussion: Implications for Transport 
Planning, Policy and Regulation 
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Presenter
Presentation Notes
Towards a critical evaluation of sustainability potentialcar sharing  clubs, a long-established phenomenon which has been relatively well studied internationally and producing mostly positive evidence about sustainability efficacy;public bike-sharing schemes, with a somewhat shorter policy history, more limited high quality evidence of effects and mixed findings about intensity of use and sustainability benefits;high-technology taxi-sharing, a still-emergent niche for which strong claims about potential benefits can be made, but there is little evaluative evidence at present.



Definition of Smart Mobility 

Services which combine mobility and digital 
technologies to deliver more personalized, 
flexible travel options 
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Presenter
Presentation Notes
The sharing of transport assets in time or space by unrelated citizens, variously formal or informal, sanctioned or outlawed, has always been a feature of the personal mobility system. However, in the industrialised democracies, sharing as a formalised, sanctioned practice, i.e. a practice subject to state regulation or managed as a legal activity by a public or private sector agency, and often attracting institutional funding, has mainly taken place on public transport systems.In recent decades, though, the industrialised democracies have seen a growth in both the range and magnitude of shared mobility involving both the ownership and use of assets such as cars, bicycles, and taxi services.



Definition of Smart and 
Sustainable Mobility 
Services which combine mobility and digital 
technologies to deliver more personalized, 
flexible travel options…  
….which also deliver significant improvements 
in the efficiency of resource use at the 
systemic level.  
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The sharing of transport assets in time or space by unrelated citizens, variously formal or informal, sanctioned or outlawed, has always been a feature of the personal mobility system. However, in the industrialised democracies, sharing as a formalised, sanctioned practice, i.e. a practice subject to state regulation or managed as a legal activity by a public or private sector agency, and often attracting institutional funding, has mainly taken place on public transport systems.In recent decades, though, the industrialised democracies have seen a growth in both the range and magnitude of shared mobility involving both the ownership and use of assets such as cars, bicycles, and taxi services.



Shared Mobility as a Key Element 
of Smart, Sustainable Mobility 
• Sharing of transport assets in time or space 

– by unrelated citizens 
– Implies efficient use of resources (vehicles, 

space) 
• Positive linguistic associations 
• Positive economic associations 
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The ways in which cars can be 
shared… 

Shared with: 

No-one 
‘Known’ others 

e.g. friends, 
acquaintances 

Strangers Clients 
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Hours Car-sharing club 
A2B / A2A Ways which combine shared ownership with shared 

use (with facilitation through online mobility 
brokerage platform likely) 

Days Traditional Car 
hire 

P2P car hire 

Months/ 
Years Leasing Informal car-

pooling with 
work colleagues 

Formal car-
pooling with 
colleagues or 

near-colleagues 

(Traditional hitch-
hiking) 

‘Lift share’ 
(Virtual hitch-
hiking not-for-

profit) 

Traditional 
Taxi 

Deregulated 
Smart ‘Taxi’ 

Flexible Mobility service 
packages 

Full time Traditional 
ownership 
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Presentation Notes
Considering car ownership and use exemplifies the new niches



Distinction between sharing… 
Asynchronously: no 

sharing during journey 

• Car clubs 
• Public bike schemes 
• Smart taxis 

– Uber 
– Lyft 

 

Synchronously: at least 
part of journey shared 

• Shared taxis 
– Uber Pool 
– Lyft Line 
– Slide Bristol 
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Rayle et al. (2016): Uber and Lyft have a 
special appeal for a group of generally 
younger, well-educated urban travellers with a 
high value of time; not obviously replacing 
one single other mode 



Critical Questions… 
• Will the benefits of smart mobility be of 

important magnitude? 
– And if so what are the implications for transport 

planning, policy and regulation? 
• Will they be obtained in a cost effective way? 

– And who pays? 
• Will the changes enhance equity? 

– E.g. defined by gender, age, ethnicity, wealth and 
location 
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In policy terms: make a difference?Benefits obtained cost effective?



Case 1: Car Sharing Clubs 

• Shaheen & Cohen (2013) distinguish 
roundtrip, free-floating, peer-to-peer CSC 
– Free-floating pilots from 2008 in Germany 
– operations associated with car manufacturers 

• Objectives 
– Remove the need to own a car in order to 

access one 
– Reduce car use and car dependence 
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Presentation Notes
While peer-to-peer carsharing is still evolving and only little is known about this new form of online based carsharing, some predecessors of the roundtrip carsharing date back several decades. 



Car Sharing in Germany 
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Presenter
Presentation Notes
In January 2015 one million registered users of carsharing existed in Germany. Although one-way carsharing is only fully operational in Germany since 2012, the number of 660.000 registered users in 2015 is almost twice as much as for roundtrip operators (380.000). Correspondingly, the increase of registered users between 2014 and 2015 was much higher for the one-way carsharing schemes (51% vs 19% for round-trip carsharing, BCS Bundesverband CarSharing 2015).



Findings from ‘round-trip’ CSC 
• Millard-Ball et al. (2005) 

– 1 CSC car substitutes 9-13 private cars 
• Martin & Shaheen (2011) 

– mean vkm per year by members decreased 27%. 
• Franke (2004); Muheim (1998) 

– 10-30% of members reduce car ownership when 
join 

• Ter Schure et al. (2012) 
– members 40% less likely to drive alone for trips 

than non-members 
11/ 

Presenter
Presentation Notes
For example, Millard-Ball et al. (2005) estimate that each roundtrip carsharing vehicle substitutes between 9 and 13 privately owned cars, and, therefore, eventually the distances travelled by car are reduced. Other sources report that between 10 and 30% of new roundtrip carsharing users abandon their car before or while becoming a member of that organisation (e.g. Franke 2004; Muheim 1998). 



Free-floating car clubs? 

• No systematic evaluations yet 
• Evidence for different use motivations 

– Within city not extraurban 
– Short personal trips, not leisure/bulk carriage 

• Higher potential to compete with other modes? 
– Self-drive taxi 
– Respond to bad weather/late public transport? 

• Same potential to replace owner-driver cars? 
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Presenter
Presentation Notes
some first evidence exists (Suiker und van den Elshout, Jos 2013; Kopp et al. 2015)The round-trip carsharing is a frequent option for weekend travel (day trips, visits of friends and relatives, transport of goods) or for specific trip purposes on weekdays (2nd car for the family, shopping, business trips). Usually the trip destinations are not well served spatio-temporally by alternative modes. Controversely, one-way carsharing trips usually start and end in urban areas well served by public transport and non-motorized modes. Thus, these trips are relatively short, frequently for daily purposes (commuting, pubs, shopping, personal services) and, usually, easy to substitute by public transport, taxis or non-motorized modes.



One-way carsharing focussed 
in core of a few large German 
cities (2015) 
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Provider Type No vehicles No registered users No locations No cities 

car2go OWCS 3,500 230,000 n.a. 7 

DriveNow OWCS 2,300 47,000 n.a. 5 

Multi-City OWCS 350 7,700 n.a. 1 

Cambio RTCS 1,200 48,000 300 19 

Flinkster RTCS 3,500 300,000 800 200 

Book-n-drive 
RTCS + 
OWCS 

690 24,000 
275 6 

Stadtmobil 
RTCS + 
OWCS 

1,900 50,000 
530 100 



Source: http://bike-sharing.blogspot.co.uk/ By Paul DeMaio 

“There are two types of mayors 
in the world: those who have 
bike sharing and those who 
want bike sharing” 
 
Mayor of Lyon 

Case 2: Public Bike Sharing 

http://bike-sharing.blogspot.co.uk/


Potential Benefits 
Increasing cycling modal share Making cycling more visible 
Additional mobility 
option/Improving accessibility 

Encouraging cycling 
infrastructure development 

Reducing congestion Liveable streets 
Managing public transport 
demand 

Savings due to reduction of car 
infrastructure 

Increasing attractiveness for 
tourists 

Positive city image 

Advertising opportunities Improving cycling safety 
Health benefits Reducing CO2 emissions 
Employment opportunities Wider health benefits 

Source: Obis, Optimising bike sharing in EU cities (2011) 

The many motivations… 



Financing bike sharing 

Costs Revenues  
Subsidy :  

 
Direct funding, 

advertising 
contracts, 

sponsorships, 
parking & 

congestion 
charges 



Bike sharing 
costs 

Capital costs: 
bikes, stations, software 

system, smart cards, 
distribution vehicles, 

installation 

$3,000-4,400 per bike 
(£1,868-2,740)  
DeMaio (2009) 

€2,500-3,000 per bike 
(£2,040-2,450) 

Obis (2011) 

Operating costs: 
maintenance, 

distribution, staff, 
insurance, office space, 

storage facilities, 
website, insurance, 

electricity 

$1,600 (£997) 
per bike per year 
DeMaio (2009) 

€1,500-2,500 per bike 
per year 

(£1,225-2,040) 
Obis (2011) 



Bike sharing members’ fees 
Daily fee Weekly fee Annual fee 

London 
(Barclays Cycle Hire) 

£2 (was £1) £10 (was £5) £90 (was £45) 

Paris 
(Velib) 

€1.70 €8 €29 

Barcelona 
(Bicing)  

free for 30 
mins then 

€0.74/30min 

n/a €47.16 

Montreal 
(Bixi) 

$7 n/a $80.50 



Cost Model for London 

Operating costs & 
revenues 2012/13: 
• Serco contract: - £24m 
• Barclays funding: + £5m  
• User charges: + £8m 

Budget deficit/public 
subsidy: 
£11m 
 
Forecast revenues 
(2009): 
£110m in three years 
i.e. £36.7m per year 



Evidence for Increased cycling 

• Shaheen et al (2010) 
– Paris: bicycle riding increased by 70% (as result 

of Velib) 
– Lyon: bicycle riding increased by 44% (as result of 

VeloV) 
• Rojas-Rueda et al (2011) 

– Average increase in cycling is 3% as result of bike 
sharing 

– Barcelona: 30% increase in number of cycling 
trips 

Presenter
Presentation Notes
Only small increases in previous periodsContradicting evidenceProblem of attributionNo robust evaluation conducted



Previous travel behaviour 

Trip replaced Bicing 
Barcelona 
 

VeloV 
Lyon 

Capital Bikeshare 
VA, USA 

Car  9.6% 7% 7% (+6% taxi) 

Public transport 55.1% 50% 45% 

Walking 26.1% 37% 31% 

Other bike 6.3% 4% 6% 

New trip 2.8% n/a n/a 

Presenter
Presentation Notes
And these may be over-estimates



Car trip substitution a minor 
to moderate effect 

22/ 

PBS 
Car 

substitution 
rate 

Source 

London BCH, UK 2% Fishman et al., 2014 

Vélo’v, Lyon, France 7% Fishman et al., 2013 
Bicing, Barcelona, Spain 10% Riojas-Rueda et al., 2011 

BIXI Montreal, Canada 2% Bachand-Marleau et al., 
2012 

Capital Bikeshare, Wash. DC, US 7% 

Fishman et al., 2013 & 
2014 

Nice Ride Minnesota, Minneapolis-
Saint Paul, US 

19% 

Melbourne Bike Share, Australia 19% 
CityCycle Brisbane, Australia 21% 



Other evidence 

• Olgivie & Goodman, 2012) 
– London scheme usage not equitably distributed 

• Fishman et al. (2012) 
– claims of wider promotion of cycling need 

evaluating 
• Steinbach et al. (2011) 

– in low-cycling countries, user profiles suggest 
PBSs largely reproduce unequal patterns of 
participation 

Presenter
Presentation Notes
associated more in general with cycling, reflecting gender, class and ethnic differences in cycling practices found in countries with low cycling levels. 



Case 3: Dynamic Taxibus 

• Improve operating efficiency for public 
transport 

• Provide ‘taxi-like’ but shared service to attract 
car dependent travellers 
– Reduce private car use 
– Reduce congestion and emissions 

• Serve areas currently not reached by buses 
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MODLE Dynamic Taxibus Demonstration for 
Bristol northern suburbs 2017-19 
 



Potential for ‘User-Generated’ Services 



Uncertainties and tensions 

• Replace or integrate with existing public 
transport? 

• Socially exclusive or inclusive? 
– How much sharing, with whom? 

• Will the technology ‘work’? 
– deliver emissions savings? 
– Require a sustainable level of subsidy? 

27 
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Labour costs now 40%. Only work with driverless technology?



Sustainability ‘Scorecard’ 
Society Economy Environment 

Car 
sharing 
clubs 

In principle can widen 
car access, in practice 
have specific user 
profiles 

Interest of automakers 
suggests will be part of 
their future business 
models 

To date have reduced 
car ownership and use 
but uncertainties about 
free-floating schemes 

Public 
bike 
sharing 

In principle accessible 
to all, in practice 
specific user profiles 

Benefits system 
suppliers. Funding model 
not sustainable over the 
long-run. Value for 
money? 

Main effects are 
transfers between high-
efficiency modes. Some 
promotion of cycling 
and reduction in car use 

Shared 
taxis 

Promise of greater 
accessibility but 
depends on business 
model 

New commercial 
opportunities or 
winners/losers? 
Greater participation in 
economy? 

Potential to increase 
vehicle occupancy but 
systemwide effects 
uncertain. 

Overall Locations and 
practices of use favour 
affluent, socially 
engaged citizens e.g. 
barriers to use such as 
h ldi  b k d 
 

Range of tentative 
business models and 
target markets likely to 
continue to evolve 

Mode-level 
uncertainties make 
overall assessment 
impossible at current 
time 28/ 



Transport Planning: Points 
for Panel Discussion 
• Implications of flexible demand and supply for 

transport models? 
– Uber: varies supply according to demand 
– Shared taxi vehicle trips have no one clear origin 

or destination; route choice optimised for the 
operator/set of riders, not one individual 

• How should travel surveys be framed if the 
car-as-driver category declines? 

• What is the changing sense of having a ‘car 
available’? 29/ 



Transport Policy: Points for 
Panel Discussion 
• Predictive policy even harder in flexible, multi-

modal travel environment? 
• Need more and deeper evaluations 

– But hard to evaluate a ‘moving target’ 
• Lack of policy framework for smart mobility 

– Policymakers need time to understand new 
transport technologies/modes 

– But only likely to deliver sustainability benefits as a 
managed package with each option serving the 
niche for which it meets most sustainability 
indicators 30/ 



Transport Regulation: Points 
for Panel Discussion 

• How quickly and readily should regulations 
change to facilitate new modal niches? 
– Rapid response to encourage Autonomous 

Vehicles in the UK 
– Uber resisted (with varying effectiveness) in 

various jurisdictions 
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Thanks for your attention! 

32/ graham.parkhurst@uwe.ac.uk  
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