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Overview

1. Futures 2. Implications 3. MaaS

4. Contracts 5. Survey 6. Results
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Divergent Transport Futures
Technologies and trends
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Demographic 
Change
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Eldaly and Hessberg (2018)
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Collaborative consumption and 
vehicle automation

– Already disrupted taxi industry
– Interface with public transport: both 

competes and complements
depending on market and 
demographics (Rayle et al., 2016)

– Ownership model—
– Own and share model (Musk, 

2016)
– Universal automated taxi service 

(Enoch, 2015)
– Impacts on network efficiency unclear
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Demographic change
and digital technologies

– Youth licencing decline across 
developed countries (Delbosc and 
Currie, 2013)

– Mixed evidence—due to 
education/employment or 
symbolism/ideology

– Difference between sharing 
information and sharing space

– Aging population—transport 
disadvantage

– Digitalisation of economy—Fourth 
industrial revolution
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Implications for Urban 
Efficiency
Opportunities and realities
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Future scenarios for intermediate mode development

1. Modal convergence to automated taxi service
2. Microtransit displaces and replaces fixed route public transport
3. Microtransit evolves into fixed route public transport
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WONG, Y. Z., HENSHER, D. A. & MULLEY, C. 2017. Emerging transport 
technologies and the modal efficiency framework: A case for mobility as a 
service (MaaS). 15th International Conference on Competition and Ownership in 
Land Passenger Transport (Thredbo 15). Stockholm, Sweden.

Modal efficiency framework
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Spatial and temporal integration

TOP UP

BASE LOAD
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Mobility as a Service (MaaS)
“Bundles, budgets and brokers”
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Introducing the concept

– A personalised, one-stop travel management platform digitally unifying trip creation, 
purchase and delivery

– User, provider and societal benefits
– Major players brought together diverse stakeholders

– “Bundles”: Mobility packages representing bundles of mobility
– “Budgets”: End user preferences and service provision possibilities
– “Brokers”: New entrepreneurial model providing aggregating function

HENSHER, D. A. 2017. Future bus transport contracts under a mobility as a service (MaaS) regime in the 
digital age: Are they likely to change? Transportation Research Part A: Policy and Practice, 98, 86-96.
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Hietanen (2014)
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MaaS ecosystem

I II
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Service Delivery Reform
Future of transport contracts
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Mobility contracts: The supplier-broker interface

– Design informed by in-depth interviews with MaaS operators and regulators, plus 
participatory research at Thredbo 15 Workshop 7

– International Conference Series on Competition and Ownership in Land Passenger 
Transport (Next conference in Singapore, August 2019)
– Pre-empted where government has moved in terms of institutional reform, 

contract design and implementation
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Transport for Newcastle
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SMBSC Region 6
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Melbourne access contracts
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Future of bus contracts

– Present:
– Area-specific
– Output-based
– Deliver kilometres on defined vehicle types

– Future:
– Mode-agnostic
– Outcome-based
– Deliver accessibility using any vehicle of 

choice
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New players in the mobility sector

– Vehicle manufacturer/suppliers
– Technology provider/startups
– Financial enterprises
– Infrastructure operators
– Property developers
– Telecommunication providers
– Consultancies
– Insurance companies
– Industry bodies
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Supplier Survey
Experimental design

WONG, Y. Z., HENSHER, D. A. & MULLEY, C. 2018. Mode-agnostic mobility contacts: 
Identifying broker/aggregator models for delivering mobility as a service (MaaS) [Part I: 

Experimental Design]. 40th Australasian Transport Research Forum (ATRF). Darwin, Australia.
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Supplier Survey
Preliminary results

WONG, Y. Z., HENSHER, D. A. & MULLEY, C. 2019. Mode-agnostic mobility contacts: Identifying 
broker/aggregator models for delivering mobility as a service (MaaS) [Part II: Model Estimation]. Transportation 

Research Board (TRB) 98th Annual Meeting. Washington, D.C., United States. Manuscript in preparation.
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Respondent sample

Jurisdiction
Mode-specific operator Non-mobility provider

Grand Total
Small Medium Large Total Small Medium Large Total

Australia 24 6 1 31 17 7 3 27 58
New Zealand 1 1 2 2
Hong Kong 1 1 2 3 3 5

China 1 1 1 1 2
Singapore 2 2 1 5 1 1 6

Japan 3 3 3
United Kingdom 1 1 1 3 3 1 4 7

Continental Europe 6 0 5 11 11
United States 1 3 1 5 8 2 2 12 17

Canada 3 3 1 2 3 6
Other 2 2 2 2 4

Grand Total 29 19 6 54 39 12 16 67 121
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Mean attribute levels for chosen alternatives
Willing-to-invest Willing-to-supply

Mode-specific 
operator

Non-mobility 
provider

Mode-specific 
operator

Non-mobility 
provider

Fixed route public transport 31.9% 20.8% 34.3% 25.2%
On demand public transport 19.1% 20.9% 19.9% 19.9%

Carsharing 15.2% 18.0% 13.5% 19.3%
Taxi-like services 19.4% 17.6% 16.8% 15.1%

Shared ridehailing services 14.5% 22.7% 15.4% 20.5%
Expected average annual ROI 8.9% 9.7% 7.0% 7.3%

ROI risk/variance ±6.4% ±6.2% ±6.3% ±6.5%
Total value of MaaS business USD 53.9 million USD 126.5 million USD 59.5 million USD 124.3 million
Proportion equity and voting 

rights 35.9% 34.3% 37.5% 35.30%
Equity contribution to MaaS 

business USD 14.8 million USD 43.7 million USD 20.3 million USD 42.3 million
Sample cases 170 196 205 238
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Return on investment (ROI): Expectations and acceptance
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Fleet expected to be autonomous by 2028
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Stakeholder support for MaaS initiatives
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Model parameters (Mixed logit)

Willing-to-invest Willing-to-supply
Parameter estimates (z-score) Parameter estimates (z-score)

Random parameters: Mean
Fixed route public transport (%) *** ***
On demand public transport (%) *** ***
Carsharing (%) *
Taxi-like services (%)
Shared ridehailing services (%) ** **
Expected average annual ROI (%) *** ***
Total value of MaaS business (USD millions) ** *
Proportion equity and voting rights (%)
Enthusiastic appeal to government (1/0) ** *
Lukewarm appeal to government (1/0) *
Fixed (non random) parameters
ASCA ** *
Monetary support for public transport (1/0) *
No choice constant (Null) **
Mode-specific operator (For null) **
Medium-sized enterprise (For null) **
Large-sized enterprise (For null) ***
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y pp   p  p  ( )
No choice constant (Null) **
Mode-specific operator (For null) **
Medium-sized enterprise (For null) **
Large-sized enterprise (For null) ***
Australian enterprise (For null)
Random parameters: Distribution (Normal)
Fixed route public transport (%) *** ***
On demand public transport (%) 
(Constrained) *** ***
Carsharing (%) *** **
Taxi-like services (%) ***
Shared ridehailing services (%)
Expected average annual ROI (%) *** ***
Total value of MaaS business (USD millions) *** ***
Proportion equity and voting rights (%) *** ***
Enthusiastic appeal to government (1/0) *** ***
Lukewarm appeal to government (1/0) ***
Model fit
Log-likelihood at zero -670.96647 -670.96647
Log-likelihood at convergence -531.50862 -506.48087
McFadden Pseudo R-squared 0.2078462 0.2451473
AIC (Sample adjusted) 2.304 2.2
Mixed logit (random parameters) model based on 484 observations from 121 respondents
***, **, * ==>  Significance at 1%, 5%, 10% level



The University of Sydney Page 38

Willingness-to-pay (WTP) for contract elements

Willingness-to-pay estimates To invest (USD million) To supply (USD million)

1% additional fixed route public transport revenue 11.8 13.8
1% additional on demand public transport revenue 8.2 4.5

1% additional carsharing revenue 2.6 3.0
1% additional taxi-like services revenue 3.5 -1.5

1% additional shared ridehailing services revenue 5.9 4.6
Presence of government subsidy -303.3 -385.1
Lukewarm appeal to government -21.6 118.3
Enthusiastic appeal to government 260.9 170.0
1% additional return on investment 41.8 20.3
1% additional equity contribution 0.7 -1.4
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Example mobility contracts and pricing

Mobility contract
1 2 3 4

Fixed route public transport 31.9% 20.8% 34.3% 25.2%
On demand public transport 19.1% 20.9% 19.9% 19.9%

Carsharing 15.2% 18.0% 13.5% 19.3%
Taxi-like services 19.4% 17.6% 16.8% 15.1%

Shared ridehailing services 14.5% 22.7% 15.4% 20.5%
Expected average annual ROI 8.9% 9.7% 7.0% 7.3%

Business value to invest (USD million) 1,123.16 1,088.62 1,045.28 989.66
Business value to supply (USD million) 790.04 710.02 791.13 715.05
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Key findings (Preliminary)

– Major differences between mode-specific and non-mobility respondents

– Public transport an important component to gain business support
– Prefer government involvement at arm’s length

– ROI less than expectation is acceptable (but greater than risk-free rate)
– Variance in return not significant

– Branding not significant

– Willing to work with partners (not monopolise): ~35% of business equity

– Greater support amongst small (employees <1000) than larger enterprises
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We still need more contacts from industry: Senior 
executives making investment decisions in both 
transport and non-mobility businesses.
Please speak to me if  you can assist.
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MaaS ecosystem

I II
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Next steps

Demander-broker interface
– Bundles and budgets
– End user preference and trade-off 

between mobility package attributes

Broker-supplier interface
– Commercial interest in delivering 

mobility services
– Mobility contracts for supplier buy-in 

and investment

– Combine demand plus supply results to determine market-led equilibrium
– Government can then evaluate if acceptable and add an institutional overlay 

where necessary consistent with urban efficiency goals of cities
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