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Foreword

Mobility and the way it is provided and funded is changing, with new ways and models of
travelling around our cities, towns, and rural areas. We need to think about how we provide
transport choices and services to communities and our whanau and embed this into our
urban fabric.

Shared mobility can help provide transport choices for groups who need it most, whilst
reducing the number of cars on our roads and promoting more sustainable forms of
transport. It’s an industry that is fast growing, and is already changing how people move\in
countries around the world. New Zealand must continue to explore how opportunities for
shared mobility can be harnessed, to promote better transport outcomes for all,/This exciting
research develops a model for incorporating a range of shared transport optiensiinto medium
and high-density housing developments around New Zealand, to help us,achieve these
outcomes.

Liz Halsted
Associate Principal

E: clizabeth.halstgd{@arup.com

Level 1, Tower2
205-209 Queeh Street
Auckland, 1010, New Zealand
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Executive summary

We developed a framework in partnership
with the Ministry of Transport and Ngai Tahu
Holdings to investigate how property
developers can incorporate shared mobility
into their future developments.

The final framework outlines the steps that a
developer can take to assess the potential of a
development site and come up with different
options for incorporating shared mobility, as
well as assessing each to find a fit-for-purpose
solution.

The development of the framework involved
several steps to take a broad range of sources
and experiences to understand what the
critical opportunities and barriers are to
shared mobility in New Zealand.

Methodology

We undertook a horizon scan which included literature review, stakeholder interviews, policy analysis and research
into different funding models to build an evidence-based understanding of how to create successful shared mobility
systems.

We took the information gathered through the horizon scan to a series of workshops to create the framework. This
allowed different stakeholders to feed into'the framework and to identify which key factors need to be considered to
drive success.

Horizon scan

The results of the horizon scan showed that there are several key factors which influence the success of shared
mobility. For instance, a sttong sense of community was seen as fundamental to residents being ‘willing to share’
resources such as vehicles, bikes and scooters.

Another important theme was that shared mobility should be viewed in context with existing transport infrastructure
and places. This ncludes access to high quality public transport, active transport networks, green space and
proximity todocal destinations such as a town centre.

The deciSion making framework

The finalframework is a four-step process which developers can use to assess their project.
Pfoject context assessment

Project options development

Options evaluation

> » RS

Option refinement and preferred option
Benefits and recommendations

Benefits for developers include creating more space for dwellings, community spaces and facilities which lift the
value of the development and make it more attractive to buyers. Recommendations include having a critical level of
service that has vehicles tailored to the resident’s needs as well as working with marketing and real estate agents to
create positive messaging and overcome buyer hesitation toward low-car living.
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Section 1
Introduction

Definition of shared mobility

Shared mobility is often defined in terms of services
that replace private car trips and supplement
traditional public transit services. It has become an
umbrella term that is used in the literature to refer to
“the shared use of a vehicle, motorcycle, scooter,
bicycle, or other travel mode” (Shaheen et al.,
2019). We define shared mobility as shared
micromobility (bikes and scooters), ride-hailing
services, rideshare, carshare and on-demand shuttle.
Figure 1 shows the mobility continuum of where
shared mobility relates to other transport modes.

The following shared mobility services are currently
available in New Zealand.

Carshare

There are currently 10 towns and cities that provide
carsharing: Auckland, Wellington, Christchurch,
Hamilton, Tauranga, Dunedin, Invercargill,

Figure 1: The Mobility Continuum

Queenstown, Wanaka and Whangarei. The 5
commercial providers are Cityhop, Zilch, Yo0ogo;
GoTo and Mevo. Peer-to-peer and informal.¢arsharing
is also present in New Zealand, including YourDrive
and MyCarY ourRental which operate hationwide.

Bike and / or scooter-share

There are currently 11 towns.and cities that provide
bike and / or scooter-shafing: Auckland, Hamilton,
Wellington, Christehtirch, Dunedin, Palmerston North,
New Plymouth, Waimakariri, Selwyn, Whanganui and
Whangarei, with Napier and Queenstown planning to
have future tfials. The 4 providers are Flamingo,
Beam, L.ime and Neuron.

Ondemand shuttles

There are currently 5 towns and cities that provide
public ondemand shuttles: Auckland, Wellington,
Hamilton, Timaru and Hastings, with planned
extension to Napier in 2023.

Services are run by the public transport providers in
each town, with the private company MyMobigo also
operating in certain suburbs in Auckland.

Ride-hailing and taxis

Ride-hailing services are available in 13 cities and
towns including Auckland, Christchurch, Wellington,
Tauranga, Dunedin, Queenstown, Rotorua, Taupd,
Napier, Hastings, New Plymouth, Palmerston North
and Nelson. Commercial providers include Uber, Ola,
Didi and Zoomy as well as companion driving
services such as Driving Miss Daisy.
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Section 1.2
Introduction

Why developers should consider shared mobility

Shared mobility gives developers the opportunity to
create more value for communities:

Fewer carparks can be required and space can
be reallocated to dwellings to increase the yield
of a site

Space can also be allocated to green space
and/or shared facilities, increasing attractiveness
to buyers

Properties that do not come with a carpark can
be offered at lower price compared to other
developments, increasing attractiveness to
buyers

Shared mobility provision increases the
sustainability of developments by reducing car
dependency which can boost green credentials
and attractiveness to buyers

The best opportunity to change people’s
behaviour to make more sustainable choices 18
when they move home (Ramezani et al'+2021)
which gives developers a unique opportunity to
influence transport choice '

Provision of shared mobility inereases transport
choice for residents who value accessibility,
increasing the attractiveness of the development

ACTIVE + PROSPEROUS COMMUNITIES

Shared mobility ipumedium to high density housing developments benefits mobility
providers, the community and wider urban and transport networks

N\Y
SH MOBILITY
OVIDERS

, * Partnership will .

accelerate uptake of
services and

generate more .

demand

* Promotion and testing .

of services builds
public confidence and

trust in the service .

* Increases marketing
opportunities

Figure 2: Benefits of shared mobility

COMMUNITY

Save on travel costs
associated with
owning a private car
Reduce cost of
mobility

Improve access and
convenience to
mobility services
Enjoy more space
and amenity in and
around the home

URBAN +
TRANSPORT

Reduce emissions,
congestion and
associated costs by
reducing the number
of cars on the road
Improve utilisation of
active and public
transport
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Section 1
Introduction

Purpose of this report

This report discusses how developers can implement
shared mobility in new housing projects. New Zealand
is among the most car-dependent countries in the
world, with upwards of 90% of passenger kilometres
travelled in a private car (Ministry of Transport,
2022).

The Government Policy Statement on Land Transport
in 2021 recognises the need to increase public
transport and other shared mobility options to improve
equitable access and reduce environmental and
economic externalities arising from car-dependence.
New mobility options are growing to meet this need,
with shared mobility and trials of on-demand public
transport growing in several cities.

New Zealand is facing major challenges around
housing affordability and transport emissions. Higher
density housing will help with housing affordability,
but developments where privately owned vehicles are
the primary mode of transport will add pressure to
already strained transport infrastructure.

There are increasing examples of micromobilityand
carshare services being offered by developets, but
little is known about how developers can‘infplement
these services successfully.

Shared mobility makes sense for both property

developers and communities. Developers can reduce
costs of housing provision by reducing the number of
carparks in developments while providingmote
amenity and transport choice through shared/mobility
services. Increasing transport choice.can‘increase
equitable access to transport for marginalised groups
who do not drive their own vehicleALitman, 2022).

There are also perceived disbenefits of shared mobility
which need mitigated torensutre successful and
equitable access to setyviees. With a greater shift to
shared mobility, tliere is the risk of a potential for
increased vehiele kilometres travelled and reduced
public transportdse, as non-car-owners use the service
(Becker, Hy, Ciari, F., Axhausen, K., 2015). There is
also riSK.of social exclusion as it is difficult to
estdblish profitable car clubs in low socio-economic
areas as the costs for the provider result in
unaffordable user fees (Bonsall, 2002).

Free-floating car share where users can pick up and
drop off a car anywhere also result in clustering of
vehicles in areas that are predominantly young, white,
educated and employed (Tyndall, 2017).

The central government’s transport objectives can be
supported through uptake of shared mobility. The
Ministry of Transport (MoT) and Waka Kotahi are

focused on mode shift away from privately owned
vehicles, to reduce the number of cars on the road and
provide for other forms of mobility. The central
government's commitment to net zero carbon
emissions by 2050 will need to include shared
mobility in the mix of strategies, alongside
electrification of vehicles and provision of more
public transport.

We offer a framework to help developers take action
on shared transport options in medium and high-
density housing developments. Our approach
highlights the business opportunity for developers and
amenity and affordability benefits for residents. The
framework accounts for a broad range of communities
around New Zealand and is scalable and transferable
to future developments around the country.



Evaluating potential for shared mobility in housing developments
Amup report to MoT and Ngai Tahu Holdings

Methodology




Evaluating potential for shared mobility in housing developments
Arup report to MoT and Ngai Tahu Holdings

Section 2
Methodology

Methods

Our methodology for developing the framework is as
follows:

1. Horizon Scan
+ Snapshot of current shared mobility in New

Zealand and internationally

» Literature review of academic and industry
publications

» Review of local and international policy
+ Interviews with stakeholders

+ Case studies of shared mobility in housing
developments

« Exploration of Maori values in shared mobility

2. Funding Assessment

+ Literature review on funding approaches relevant
to shared mobility infrastructure and services

» Development of a quantitative guide for de
to evaluate costs and funding sources to
the potential revenue sources for shar%{
systems. This is informed by ex esboth
internationally and in New Ze&o see how
users, providers and governmen{ can cooperate to

COoVer costs.

obility

S
stand

,g\

@ Limitations of the methodology

3. Framework development

«  Workshops to interpret the success and
barriers identified in the horizon §\fa d create a
scenario framework of how critical factors could
shape shared mobility outc 4

+ Scenario developmen @ on the identified New
Zealand context to,1 Eporate key factors that
would have theéC t impact on shared mobility

outcomes. The enarios were used to refine the
framewor test it in the New Zealand context.

Funding

Horizon Scan
assessment

SV
N

C)&

?\
O%

» The literature review encompasses shared mobility
in housing developments and does not extend to
mobility trends more broadly

+ Engagement with stakeholders through interviews
and workshops was limited by the availability of
participants

» Residents surveys were proposed, however a lack
of responses meant conclusions from this method
of engagement couldn’t be made

Framework
development

10
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Horizon scan
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Section 3: Horizon Scan
Horizon scan introduction

What is a horizon scan?

Current Understanding the baseline and
snapshot New Zealand context

The horizon scan is a method to identify future trends
and issues that involves information from different
sources. The purpose of the horizon scan is to understand
the drivers of success and barriers to shared mobility and
what the future trends are. These are then used to inform
the workshops for developing the framework and Literature Academic evidence of drivers of
recommendations. Review | success and barriers

In the horizon scan we looked at the six following areas:

1. Snapshot of current shared mobility in New Zealand
and internationally S L .
Policy Existing NZ policy context

2. Literature review of academic and industry Review International policy examples

publications

3. Review of local and international policy

4. Interviews with stakeholders @,
Case studies of shared mobility in housing QQ/ Stakeholder Testing NZ context and
developments é Interviews future trends

6. Exploration of Maori values in shared mobility

Figure 3 shows the outcomes of each part of the @m

scan and how they feed into the framework d ment. Case studies of

_ ) shared mobilit Success factors and lessons learnt
The outcome of the hquzon scan is a su of what : ' Yy from real-world examples
the success factors, drivers and barriers ared in housing

mobility are. Q/
Key principles and values to be
incorporated

Maori values

Figure 3: Outcomes of each section of the horizon scan

Framework Tool Development

12
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Section 3: Horizon Scan
Snapshot of current shared mobility

Introduction of snapshot of shared mobility

Shared mobility is available globally, with a 2019
study estimating the value of the global market at
$130-140 billion USD (Heineke et al., 2021). The
market is growing rapidly, with Europe alone seeing a
growth of 310,000 shared vehicles and 21% growth in
the number of trips between 2021 and 2022 (Fluctuo,
2022).

In 2016, there were shared mobility services operating
in over 2000 cities worldwide (Cohen, 2016). We have
presented 3 case studies of systems in New Zealand
and 3 overseas services that give a snapshot of the
general lessons and trends of shared mobility
worldwide. These show the breadth of opportunity for
shared mobility and the potential for different
services.

Figure 4 shows a snapshot of where shared mobility is

available in New Zealand. §
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¥ ey
((/Qf Wy o
O
& — Vo
6.})690)—.. T—"—S’ Legend
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S—— o share

E‘EEQ ‘ Ondemand shuttle

Figure 4: Shared mobility services in operation in New Zealand 13
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Section 3: Horizon Scan
Snapshot of current shared mobility

Examples of shared mobility in New Zealand

Mevo, Wellington Lime and Beam, Auckland MyWay, Timaru
Q)
Carshare 50 vehicles 10,000 Scootershare 1700 scooters  140,0 N Ondemand 4 vehicles 6,000
members myt@/ trips shuttle registered

Mevo operates 50 cars in a flex zone of Wellington
city centre, meaning vehicles can be picked up and
dropped off at any council-controlled parking
space.

A survey in 2020 showed that every share vehicle in
Wellington replaces up to 11 private vehicles
(Wellington City Council, 2021).25% of members
have sold or are planning to sell a vehicle as a result
of joining Mevo and 40% say they use their private
vehicles less.

Lessons learned

* Being able to park anywhere in the Flex Zone
increases the attractiveness of the service
(McKenna, 2021)

Lime and Beam are the two scootershare providers
in Auckland. The most popular, trip locations are in
the city centre and along car-free'foutes such as
shared paths and public spaces.

Lime benefits from beifig integrated into the Uber
app, with members-of either service having access
to both.

Lessons Jearned

* Integration with other mobility apps increases the
dumber of people who try the service

* A dense city increases the use of e-scooters
(CIVITAS, 2020)

The MyWay on-demand shuttle replaced three bus
routes in Timaru in 2020 and saw an increase in
patronage of 30% compared to the old bus routes.
Due to this success, the service will be extended to
replace the final fixed-route bus in Timaru in 2023
with investigations underway to expand the service
to other small towns in Canterbury.

Lessons learned

* Accessibility for people with mobility issues was
increased by reducing the need to walk to a bus
stop or wait for a bus (Environment Canterbury,
2021)

* 90% of users said MyWay makes public
transport easier, with 32% increasing their public
transport use (Environment Canterbury, 2021)

14
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Section 3: Horizon Scan
Snapshot of current shared mobility

Examples of shared mobility overseas

Mobility, Switzerland Free2Move, Europe and the USA
Carshare 3000 vehicles 240,000 Carshare 450,000 2 millién’ >
members vehicles me ,

Mobility is the largest carshare service in
Switzerland and has operated since 1997 with a
highly successful offering, with each vehicle
replacing an estimated 11 privately owned cars. It is
a cooperative and reinvests all profits back into
vehicles and the service. Users pay an entrance fee,
cooperative fee and yearly membership fee for
unlimited access.

Lessons learned

* The community buy-in to the service and
normalisation of carshare increases uptake, use,
loyalty and perception of the service (Suter, P.,
Gmiir, M., 2014)

Free2Move is an all-inclusive serviee that offers
both carshare and long-term car rental. Carshare is
free-floating, with users able to_pick up and drop-off
a car anywhere in the city,

Lessons learned

* The range of different options for rental length
means usefs’can use the service for both short
trips andAdong, intercity journeys (Vulog, 2022)

* The'technology behind the service allows
flexible pricing structures and different vehicle
types to cater for different markets (Vulog, 2022)

Santander Cycles, London

12,000 bikes

Bikeshare 1 million

users

Santander cycles are located in 800 docks across the
city, with users picking up and returning the bikes to
one of these locations. The system has been
successful with almost 11 million trips taken in 2021
and 49% of users saying that the service has
prompted them to start cycling in London. 250 e-
bikes were introduced in October 2022 which have

seen on average 30% greater use than non-powered
bikes.

Lessons learned

* Bikeshare success increases with the provision of
high-quality cycling infrastructure (TfL, 2022)

* E-bikes are more popular than non-powered bikes
(TfL, 2022)

* Offering the first 30 minutes free increased usage
(TfL, 2022)

15
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Section 3: Horizon Scan
Literature Review

Purpose of the literature review

The literature review looks at how shared mobility
relates to housing development. Little research has
examined the role developers could play in
implementing small-scale and flexible modes of
shared mobility, which can be deployed early for first
residents of a development.

We looked at academic literature and industry reports
to identify the issues, trends and drivers impacting on
shared mobility outcomes.

We categorised key drivers of success and barriers
using the STEEPC framework (social, technological,
environmental, economic, political, cultural). The
drivers and barriers influence shared mobility through
the actions of central government, local government,
private developers and shared mobility providers (see
Figure 5). Success of shared mobility hinges on the
daily practices of end users and how well government

and industry players coordinate to integrate these 0%

services into New Zealand’s transport system.
<
&
(OV“
&
Q.

Q.
&

Central
Governmeit

Q)
E Local Government
) )

Eé Environmental

-
<

Shared mobility
providers

\4 A 4

Shared mobility
provision

End user behaviour

Figure 5: Shared mobility provision and use stem from key drivers and the action of government
and industry players
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Section 3: Horizon Scan
Literature Review

Outcome of the literature review

A total of 83 drivers of success and barriers were
identified and each was assigned to a different
domain, with most relating to the social domain (37)
(see Table 1). Most literature on shared mobility is
situated in large, densely cities with high-quality
public transport where providers can benefit from a
large pool of users, many of which are frequent active
and public transit users.

Table 1. Number of drivers identified by domain

Domain No. of drivers
Social 37
Technological 7

Economic 20
Environmental 6

Political 8

Cultural 5

Outline of key drivers

Social

* “Personal connection” to a service, for example if
friends use a service, if the service is run by and for
a community and if it fosters a sense of connection

within their community (Haerewa et al., 2018)

Personal safety concerns around riding scooters/
bikes, particularly where there isn’t dedicated
infrastructure and at night or in poor{weather
(Tamer, 2020)

A lack of trust or discomfort wyith the service
prevents people from using it>People are more
likely to have negative yiews towards shared
mobility if they donZtuse it (Gray et al., 2006)

Community engagément and communication over
a long period ofitime are essential to attract people
to using shared mobility (CIVITAS, 2020)

Technological

Shared services are used more by those who have
access to a smartphone, internet and have digital
literacy (Karbaumer & Metz, 2021)

Populations such as rural, older, lower socio-
economic situations are less likely to have access to
technology that allows them to use shared services
(Tamer, 2020)

Economic

Cost to the user was cited as one of the main
reasons for choosing transport mode (ITF, 2017;
Dill & McNeil, 2020). As cost-of-living increases,
people are more likely to shift to cheaper modes of
transport (ITF, 2017)

Easily available and cheap parking results in people
choosing to drive their personal vehicle over share
mobility (ITS Australia, 2021)

Providers will not create a service if there is
insufficient demand to drive revenue (Tamer, 2020)

Mobility bundles, compared to pay-as-you-go, are
more popular with people preferring simpler
bundles of two or three modes over a broad
selection (Karbaumer & Metz, 2021)

Mobility as a Service (MaaS) trials show that
bundled service offerings of multiple modes
through one platform result in mode shift to more
active and public transport, and reduced car
ownership and vehicle kilometres travelled
(Stromberg et al., 2018; Butler et al., 2021)

17
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Section 3: Horizon Scan
Literature Review

Outcome of the literature review

Environmental

More green space and street design to support
shared mobility attracts people to use the services
(Wang et al., 2021)

Shared mobility is more likely to be used when
located near to town centres and in mixed use
neighbourhoods (Wang et al., 2016)

Deploying micromobility to act as first/last mile
connection to public transport increases uptake of
both public transport and shared mobility (Ensor et
al., 2021)

Carshare schemes reduce greenhouse gas emissions
and environmental impact by optimising the use of
vehicles and driving modeshift (Amatuni et al.,
2020)

Political

Policy interventions such as reducing, free)car parks
or lowering speed limits increase uptake of shared
mobility (Rosenblum et al., 2020, Hosford et al.,
2021)

Reducing free carparks inergases the uptake of
carshare by making itaore expensive to drive a
personal car (Rosenblum et al., 2020)

Lowering speed Timits and low-speed zones
increase thesuptake of shared bikes and scooters by
increasing saf€ty and making driving a car less
desirable (Hosford et al., 2021)

Politieal intervention to include incentives for
sliared mobility users increases the provision and
uptake of shared mobility services (Hosford et
al., 2021)

Policy requiring data sharing increases the use and
success of mobility as a service (Hosford et
al., 2021)

Conclusions from the literature review

There is inequitable access to shared mobility, with
people requiring a high level of income that affords
them digital access and literacy. People also need
to live in cities where services are available.

There needs to be a high level of trust and
community buy-in for a service to be successful
and treated with respect by users.

Policy interventions are effective in increasing
shared mobility use.

The context and location of shared mobility
services affects success, with proximity to green
space and public transport increasing success.

18
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Section 3: Horizon Scan
Literature Review

Maori values in literature

For the New Zealand context, we expanded the
STEEP categorisation to include cultural factors
which shape end user behaviour and shared mobility
provision. This focused on Maori values and how they
could be considered in shared mobility.

Maori communities have long-established ways of
sharing that are underpinned by and support cultural
principles. A study in Te Whanau-a-Apanui in
Tairawhiti found informal shared mobility was
common, from lending vehicles and sharing car
journeys to the provision of community-based
communal transport such as vans for kaumatua and
kohanga reo (Haerewa et al., 2018).

Travelling together reflects whakakotahitanga (unity)
by providing community members with an
opportunity to spend time with each other while
travelling. Travel by car provided a means of
responding to whanau emergencies and necessities,
was often consistent with historical cultural travel
patterns, and importantly allowed whanau access’to
wisdom and cultural knowledge.

This study found a positive correlation between the
drivers of shared mobility and the benefits across
economic, social and cultural measutes, which shows
that sharing mobility is common in/more traditional
forms. It also recognises that there are more than just
environmental and economic benefits to shared
mobility.

Another study recognised the importance of access\to
transport in achieving Mauri ora (access to Maoti
cultural, economic and social resources) and wellbeing
(Raerino et al., 2013). Limited transport/access had a
negative effect on mauri ora and potential for long
term impacts on Maori cultural identity. The majority
of the participants identified that'ear use was the only
option in accessing sites important to their wellbeing
and that public transport did.not cater for these
journeys. The presenee'df elders at hui and other
events was highlighted as particularly critical; without
their expertise, there‘was a risk of adverse impacts on
the wellbeing\of the whole family, including the loss
of tikanga{(procedures) and kawa (ceremonial
etiquette) knowledge. These trips to pick up older
whahat, necessitate car use as they may otherwise be
lettout.

Choosing to live on papakainga on Maori land rather
than in more conventional suburban environments in
turn also leads to increased car use due to the location
often being on the edge of towns and cities.

Another factor identified in the study was the need to
combine work commitments with whanau and
community commitments, reflecting the complexity of
transport needs. Participants in the study
acknowledged that juggling public transport
timetables to go to work, visit family and attend marae
meetings was often very difficult which made car use
seem more practical.

Involvement in decision-making and the ability to
demonstrate leadership in design were both regarded
as important in the development of transport services
and infrastructure. This included decisions about
public transport and community level urban planning.
Exclusion from decision making is a major barrier to
implementation and use of transport. Improved
participation would increase the appropriateness of
public transport services for Maori, and therefore
Maori patronage of those services. The design of
small-scale community-owned public transport
services was considered particularly important for
improving safety, security and accessibility.

Culture

* Limited transport access has a negative effect on
mauri ora

e Sharing and communal ownership is more widely
adopted in Maori communities

* The need to take multiple trips in one journey
means a private car is the most practical transport
choice

* Maori are often excluded from decision-making by
government and stakeholders and so outcomes do
not accurately reflect the wants and needs of the
community

19
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Section 3: Horizon Scan
Policy Review

National policy review

A national policy review was undertaken to examine
how much prioritisation and direction shared mobility
is given. The opportunities shared mobility can bring
are mentioned in many plans and policies, and this
review seeks to identify opportunities and gaps.
Figure 6 shows how these policies relate to each
other.

Government Policy Statement on Land Transport
(GPS) — MoT, 2021

The GPS outlines the Government’s priorities for
land transport investment over the next 10 years. It
identifies the opportunity for shared transport in
improving accessibility in our cities and towns. It
instructs land transport authorities to consider
innovative transport solutions such as shared mobility

Kotahi, 2020

Toitu Te Taiao outlines the importance of
a sustainable transport network that su
mobility. No further direction is givi
can be achieved.

Toitu Te Taiao Sustainability Action Plan — @

ing to
hared
ow this

Keeping Cities Moving — W otahi, 2019

This plans to increase the of journeys taken by
public transport, WW cycling. It identifies
that technological cements are bringing new
shared vehicles. hared mobility services must
be carefully gﬁz\ed to ensure wider benefits are
not unden%a . such as by taking up more road
space ordetracting from active modes and public

when making investment decisions. The GPS o=t . .

instructs Waka Kotahi to partner with local Councils é gt Mmissions BednGtion Haw - MEE, 2028

to encourage shared transport. 0 ared mobility is recognised for its role in a net zero
future, promoting social equity by giving transport

Arataki Version 2 — Waka Kotahi, 2021 Q

The Arataki 10-year plan recognises the impo;

of shared mobility in meeting climate targe
providing accessibility to education and %&yment
for areas of high social deprivation, and reducing
transport network demand and su ntly long-
term infrastructure costs. The rol echnology in
driving the viability of shared mobility is
acknowledged.

choice to those living in social housing, and in
providing accessibility for the transport
disadvantaged, particularly in rural areas.

MoT’s Public Transport Operating Model (PTOM) is
currently being replaced with the Sustainable Public
Transport Framework, which will support on-demand
public transport services to be more widely deployed
and support existing public transport networks.

Ministry of
Transport

Ministry for the
Environment

Government Policy
Statement on land
transport

Transport
Emissions
Reduction Plan

Waka Kotahi

Arataki V2

Keeping
Cities
Moving
Mode
shift
plan

10-year plan

Toita Te Taiao

Sustainability
implementation
plan

Local Government plans and policies

Figure 6: Policy context
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Urban development and intensification

The horizon scan identified density as a driving factor in
provision and use of shared mobility services. With the
National Policy Statement on Urban Development (NPS-
UD) and the new Medium Density Residential
Standards, there will be an increase in housing density
across the country.

In 2022, central government required local councils to
remove minimum parking requirements from district
plans, thereby allowing developers more flexibility in
reducing the number of car parks provided.

Shared mobility works best in dense cities (CIVITAS,
2020). Denser cities provide greater customer pools for
shared mobility services and increase land constraints for
parking provision which can drive demand for shared
mobility services.

Figure 7 shows how the proportion of consents of

Q 4,000
apartments and townhouses relative to houses has grogi 3 3,500

since 2015 in four major centres. As New Zealand
densify, there is an opportunity to better integra @
mobility as traditional housing development 1
disrupted.

Summary of common themes from o%es

odeshift
ansport

» Reducing carbon emissions thr
towards active modes and pub

» New technology and transport solutions will support
the increase of modeshift

+ Densification of cities supports modeshift

» General policy support for shared mobility

O%
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Support from local government is an important factor
in the feasibility of shared mobility provision and
usage, which was examined across New Zealand.

Across NZ

Each city provides licencing to allow bike and e-
scooter share companies to operate and leave vehicles
on the street and footpaths, with some laying out areas
where parking is not allowed or applying speed limits
in specific areas. Carshare provisions are more varied
across the country and are detailed further below.

On-demand and shared mobility roadmap —
Auckland Transport

The Auckland on-demand and shared mobility
roadmap calls for an expansion of shared mobility and
identifies 12 principles that should be used to guide
investment and decision making around on-demand
and shared mobility.

1. Provide a great customer experience.

2. Everyone is kept safe from death, injury and
serious harm.

3. Walking, cycling and active travel should be the
most attractive choice for short trips.

4. Keep the frequent and rapid tranSitvhetwork at the
heart of Auckland’s transport System.

5. On-demand and shared services should support a
transition to clean, green and space-efficient travel
choices.

6. Co-design Auckland’s on-demand and shared
mobility services with communities, providers and
other stakeholders.

7. Regulation and licensing can be guided-by public
benefit.

8. Engage with customers and develop marketing to
support the shift to on-demand, shared and active
modes.

9. Be transparent about’data and insights, and protect
customer privaey

10. Be resilientandtesponsive to change and
feedback,

11. Provide,atransport system that offers good value
formoney, is inclusive and equitable.

12~ Make use of on-demand and shared modes to
support existing growth.

A number of scenarios of potential locations were also
identified as being suitable for on-demand and shared
mobility and are outlined below.

Rural townships

Reason for suitability of shared mobility: Low density,
long distances and limited travel choices mean there is
low use of existing bus routes or lack of bus services.

Benefit of shared mobility: Focus on first- and last-leg
journeys to connect with the frequent transport

network and implement community-led initiatives.
Areas with socioeconomic deprivation

Reason for suitability of shared mobility: Overreliance
on private cars due to lower quality public transport
access, lack of access to jobs and services and non-
standard hours of work.

Benefit of shared mobility: Implement affordable or
means-tested options for shared mobility. Create
availability outside of standard work hours and
provide connections to the frequent transport network.

Areas underserved by public transport

Reason for suitability of shared mobility: Opportunity
to reduce social isolation, improve access to jobs and
services and provide transport where traditional bus
services may not be viable.

Benefit of shared mobility: Increases transport
accessibility.
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Auckland continued
Business parks/ employment centres

Reason for suitability of shared mobility: High volume
of car trips to one location, high congestion, often
non-standard work hours, lower public transport
access.

Benefit of shared mobility: Reduction in congestion
and travel cost, flexibility of travel options,
community-led solutions, improve public transport
connections.

Medium density housing areas

Reason for suitability of shared mobility: Public
transport lags behind housing, limited space for
resident parking, local roads lack capacity for extra
vehicles, opportunity to change travel habits when
people move house.

Benefit of shared mobility: Reduce congestion,
complement public transport services, reduce
household travel costs.

The roadmap feeds into the Regional Public, Transport
Plan (RPTP) which has allocated funding,to extend
trials of shuttle services that comphiment existing
public transport services and continue granting
licences for shared mobility.

Under the Auckland Transport carshare policy, the

benefit to carshare developers is that council-
controlled spaces can be dedicated to carsharge
providers at discount leases. The policy alse.sutlines
the steps for assessing provider applications

Wellington

Wellington carshare guideliges'\fecognise that carshare
parking spaces are a high\priority in the city. It also
recognises the benefits‘ef supporting providers.
Providers who requitg.their cars to return to the same
spot can permanently rent discounted council-
controlled pasks, while free-floating providers have
access to,ahy\parking bay and will pay the value of the
park. Providers have to provide quarterly usage data to
the gotincil which is used to review performance
tatgets and allow for changes to parking provision.

€Christchurch

The Christchurch carshare policy encourages
carsharing and allows the council to grant the use of
council-controlled parking spaces to carshare
providers.

Hamilton

There is no set policy for carshare providers in
Hamilton, however 14 council-controlled carparks are
dedicated to carshare providers.

Conclusion of local policy review

There are limited policies for shared mobility in New
Zealand central or local government policies. The
major centres support shared mobility through
licencing of carshare and micromobility providers and
offering car parks at reduced rent.

There is broad support to encourage shared mobility
uptake but currently no policy actions have been
undertaken to drive this.

Some carshare providers have partnered with private
landowners to bypass the need for public parking
spaces, for example Cityhop have partnered with
Mitre10 stores in Dunedin, Whangarei, Invercargill
and Central Otago.

Lessons learned

* Parking policy supporting dedicated carshare
spaces is important

* In the absence of local policy, it is recommended
that there is national policy guidance on shared
mobility

* Principles for shared mobility are important to
guide investment and growth in these services
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The international policy review looks at examples
where cities have adopted specific policies to enable
shared mobility. Links to these policies are provided.

EV Readiness — Tucson, USA

The City of Tucson has introduced special ordinance
to require residential developments to provide for
electric vehicle charging. All new single-family or
duplex homes need to have a regular outlet near a
parking space for at-home EV charging, while larger
multi-family developments are required to install EV-
ready power outlets on 10% of spaces and make a
further 15% EV ready with pre-wiring for future
installation of charging equipment.

As an incentive to developers, for every extra EV
space provided, developers can have one fewer than
the minimum required by other regulations, thereby
saving developers space and money.

https.//climateaction.tucsonaz.gov/pages/electricvehicl
es-roadmap

Bike Share for All — San Fransisco Bay, Area, USA

The Bay Area Transportation Authority subsidises
access to four bike and scooter providérs for those
who receive certain social securifyfpayments, allowing
them to access services for lower membership fees
and user fees. Arrangements are also available for
those how do not have a smartphone or credit card.

This increases equitable access to mobility for people
who could not otherwise afford or access thése-shared
mobility services.

https://www.sfmta.com/getting-around/bike/bike-share
Shared Mobility Principles — Qakland, USA

The Department of Transportation have launched an
outreach programme to inérease access to shared
mobility for disadvantaged\communities. This
includes outreach events, demonstrations and
assistance with the.sign-up process as well as offering
credit to trial the’service. This resulted in an increase
in people signing up to the services.

https:/pwww.oaklandca.gov/resources/shared-
mobility-principles

Readmap for the Future of Transportation and
Mobility in Chicago

This roadmap places a large emphasis on the role of
shared mobility in solving many of the city’s
challenges relating to environmental, social and
economic wellbeing. It was informed by government,
neighbourhood and civic organisations, research
institutions, and not-for-profits.

The success of the roadmap comes from its specific
and implementable actions. It provides clear direction
for how to support shared mobility, such as through
conducting a shared scooter pilot, evaluating the

structure of transport-related taxes to promote the use
of shared vehicles and establishing a Chief Mobility
Officer with a specific mandate to lead engagement
with mobility providers.

https://www.chicago.gov/content/dam/city/depts/mayo
r/PDFs/21755 37 AF MobilityReport.pdf

E-mobility strategy — Brisbane, Australia

E-mobility is included as a key initiative of the
Brisbane Transport Plan. In the city e-mobility
strategy a number of policy directions were outlined to
increase the shared mobility service. These included
partnering with the state government and transport
agency to provide facilities for first- and last-leg
journeys on rapid transit routes, encouraging extension
of services to areas with low car ownership or low
public transport access and investment in
infrastructure including charging spaces and dedicated
parking spaces for shared mobility. Further incentives
would encourage customers to park in those
designated areas and the city is considering the
potential for contributions from providers to support
this infrastructure.

https://www.brisbane.qld.gov.au/sites/default/files/doc
uments/2021-06/20210623-Brisbanes-emobility-
strategy web-tagged.pdf
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Shared e-mobility introduction policy — ACT,
Australia

Transport Canberra has introduced new policy
allowing e-scooters and other e-mobility options in
public spaces in the Australian Capital Territory
(ACT). Partnerships with Beam and Neuron Mobility
have seen the introduction of e-scooters and e-bikes
onto the city streets for public use. The future strategy
for e-mobility in the ACT includes plans for mixed
use of curbside for shared mobility and stations to
park e-scooters and e-bikes.

https.//www.transport.act.gov.au/travel-options/e-
scooters/shared-e-scooters

Infrastructure Australia Mobility choice policy
recommendations — Australia

Infrastructure Australia has proposed the introduction
of policy to promote the ease of access and use of
micromobility options to promote less car dependent
lifestyles. The policy recommendations for
implementation over a 5-10 year timeframe-ineltide
improvements for speed, reliability, and €ase of use
for active, public and demand responsivetransport to
deliver on environmental, social and ‘affordability
outcomes that improve liveability.

https://www.infrastructureaustralia.gov.au/2021-
australian-infrastructure-plan-implementation-and-
progress/recommendation-4.3

A car club strategy for London — London, UK

The strategy was developed by the Car Club
Coalition, an organisation that brings together local
councils, Transport for London and carshare
providers. It created an action plan for*10 steps to
drive uptake of carsharing which‘are summarised
below:

1. Developing a monitoring framework to build the
evidence on the itmpacts of car clubs

2. Working with'key stakeholders to support car
clubs

Transforiming London’s public sector fleets

4. Building capacity and creating a framework for
supportive policy development

9\/Helping more Londoners make the switch from
private cars

Making parking management smarter and easier
Driving the uptake of low emission vehicles

Transforming the profile of car clubs in London

L 2 N

Driving the uptake of car clubs in London’s
commercial fleets

10. Car club integration

Conclusion of international policy review

There are few policy examples internationally to
consider shared mobility. Existing policies focus on
increasing uptake of shared mobility or improving
equitable access.

There are examples of roadmaps and strategies
globally, but these do not extend to policy changes
yet. Any major policy changes will be industry-
leading and allow New Zealand to be at the forefront
of a shared mobility future.

Some equity provisions are made in other countries,
such as the Oakland outreach and trial programme and
wider San Francisco Bay Area bikeshare subsidy.
There is an opportunity to embed a similar provision
in New Zealand.

Benefits could also be linked to the number of EV or
shared spaces provided such as those in Tucson.
Given there are no parking minimums in NZ, this
could be in the form of reduced developer
contributions or increase in the number of allowed
dwellings for a site.

Collaboration between different stakeholders is
effective to create a plan of action that all stakeholders
agree with.
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Interviews

Table 2: List of stakeholders interviewed

We interviewed several key stakeholders across the mobility —
spectrum to understand the opportunities and barriers they Stakeholder organisation

Type

experienced on the ground (see Table 2). Zilch

Interviews based around the following questions: Ockham

*  What do you see as the future trends of shared mobility?
o . o Auckland Council
*  What role does your organisation play in shared mobility?

* What are the biggest challenges to shared mobility? Queenstown Lakes District

) Council
*  What are you doing to future-proof? EECA
*  What sort of funding opportunities or incentives are
available for developers or mobility providers? Human NaturePlaces
The questions were tailored to each stakeholder organisation
to maximise diversity of perspectives. citywp
Christchurch City Council

The lessons learned from the stakeholders are used to inform
the development of the framework tool by being key factors™/ CoHaus
to consider in the development of shared mobility systems:

They are also incorporated in the recommendations: .
Ngai Tahu

Fletcher Living

IMobility provider
Property Developer
Local Government

Local Government

Central Government

Property Developer/ Advocacy
Group

Mobility Provider
Local Government

Property Developer/ Community
Group

Property Developer

Property Developer
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Outcomes from the interviews

Future trends of shared mobility

More supportive communities and development of
infrastructure, such as public transport, cycle lanes
and micromobility parking

Consolidated platforms and creation of a new
technology app that will become a “one stop shop”
for all shared mobility services to make it easy for
users to choose different modes

Adjusted zoning in areas where shared mobility
would be most suitable to encourage
shared mobility developments

Opportunities for shared mobility
Mobility Providers

Need of an ecosystem or more collaboration
between all stakeholders to have a coordinated
approach to make the service attractive

Introduction of minimum standards for mobility:
providers and accreditation to hold providers
accountable. For example, data gathering-and
sharing

Property Developers

Potential opportunities for shatedEV fast chargers
for both shared vehicles and private vehicles

Improve financial literacy of the cost of owning\a
car and promote how using a shared service ¢an be
cheaper and lower emission

Government

Restriction from central government to make it
harder to own a car

Shape policy to ensure developments support
shared mobility, e.g. mandating bike parking or
pre-wiring spaces fowelectric vehicles

Councils/Government to require workplace and
school travel platis so developments will
demonstrate hOw they’re reducing private vehicle
use

Strengthen relationships with charging
manufacturers and distributors, developers and car
share providers

Barriers to shared mobility
Mobility Providers

Cultural issues around desirability of car ownership
and rhetoric of cars meaning freedom

Low financial literacy around car ownership,
leading to people only considering variable costs
(petrol) and not fixed costs (vehicle purchase,
depreciation, insurance etc) when considering

travel mode

Not commercially viable to provide services in low
density or low socio-economic areas, challenging
to create a model that works financially for
everyone

Regulatory restrictions on parking, providing
charging infrastructure and insurance make it
difficult to get a service up and running

Not enough breadth of electric vehicles
available to offer a full car-replacement service

Property Developers

Different models need to be looked at because
expense can put apartment residents off using
shared cars. Residents who do not have a carpark
may instead choose to park on-street

Lack of cooperation from utilities providers to
provide for electric vehicle charging and
transparency about maintenance and state of the
asset
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Barriers to shared mobility continued
Property Developers

* High upfront cost associated with
installing transformers and cabling to future proof
for charging infrastructure can be prohibitive

* Gaps in regulation that allow private developers
to choose commercial success over mobility

 Site selection, in terms of how close is it to public
transport, town centres or is it too far away from
where people want to go

Government
* Some communities are unsupportive of change

* Councils have limited budget and influence to
support change. Central government needs to work
with local councils to advocate for shared mobility

* Council and government policy still makes owning
and driving a car the easiest, default option

* Requirements for cooperation on minimum
standards and regulation

Lessons learned
Mobility Providers

* Each development will have a critical iumber of
vehicles below which the residents\will not have
confidence in the service that there will always be a
car available. One developer<ited 1 car for 33
dwellings was enough, but it/is highly dependent
on the development and proximity to other
transport choices

* There are different{social considerations that the
services needs te-adapt to, particularly around trust,
accessibilityd maintenance and upkeep of the
vehiclgs iy [ower socio-economic areas

* Thetypes of vehicles in the system need to meet
the communities needs

Property Developers

* There is a critical threshold of vehicles in a
development to have a viable service

* Provision for bikes is important — part of the ethos
is that most car trips can be done by bike and only
some trips will be in the shared car

* Shared mobility can’t be considered in isolation, it

is most effective when it is a part of the wider
transport system and compliments public transport
and active modes

Conclusion

Recommendations should be made to implement
policy around shared mobility, particularly regarding
making shared mobility more attractive and easier for
providers and developers to implement services. This
supports the literature review which found policy
interventions that incentivise shared mobility and
disincentivise private car use are effective to drive
uptake.

There needs to be improvements to the social
perception of shared mobility and education around
the costs of car ownership and the benefits of shared
mobility.

Shared mobility needs to be tailor-made for each
development based on the context and community.
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Shared mobility in housing in New Zealand

Daisy, Auckland
Ockham
2018 33 1 shared

apartments car

The apartment building is located off
Dominion Road in close proximity to public
transport routes. There are no car parks for
residents, but provides secure parking for
personal bikes and scooters.

Ockham provided the car park and charging
infrastructure which is then leased to
CityHop who own and maintain the shared
vehicle. Residents book through the CityHop
app and have exclusive use of the car on the
premises, as well as access to the wider
CityHop network.

The promotion of a low-car lifestyle and use
of shared cars was used to market the
building and as the first of its kind in the
country there was increased interest among
buyers. Residents were attracted by the
sustainable nature of the building and chafice
to reduce travel costs.

For the developer, the provision 0fcarshare
contributed to the development being the first
and so far only 10 Homestar rated building in
New Zealand- the highest sustainability
rating for residential buildings.

Lessons

Proximity to public transport
and active mode provisions
increase success of the
service

Shared mobility builds a
strong sustainable brand and
contributes to sustainability
accreditation

Otautahi Community Housing Trust,
Christchurch=Brougham Street

OCHT
N
2018 90 2 shared
\s townhouses cars, five e-
\/ and bikes
\?‘ apartments

OCHT has partnered with Zilch Car Sharing to
provide a subsidised EV to OCHT tenants. The
cars are based at charging stations located in
Sydenham, but are available to tenants from any
other OCHT properties to use.

Cost and convenience are the over-riding
positives of the OCHT/Zilch Car

Sharing subsidised EV scheme. As OCHT and
Zilch supply the cars and subsidises the cost,
residents who find cost as a significant barrier to
travel are able to do so.

The barrier of this car share scheme is that it is
difficult for the residents living in suburbs other
than Sydenham to access the cars and Zilch
have indicated that two cars are too few to build
high confidence in the service always being
available.

Lessons

Subsidised service increases
the popularity of the service
in a low socio-economic
environment

Positive social outcomes by
providing transport access to
residents who otherwise have
none

2 cars is not enough to build
confidence that one will
always be available among
residents
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Cohaus, Auckland
Independent

2021 20 6 shared
apartments  cars

Cohaus was developed by an independent
residents group who had the goal of
creating a low-car and sustainable
community. The development features
shared facilities including a guest
bedroom, a common room, storage,
laundry, bike parking, cars and car
parking.

Most residents do not own a personal car
and use the six shared cars which are
owned and operated by the body corporate
which residents can book through a
website portal.

Two of the cars are electric and are the
most popular of the vehicles. The electric
chargers were funded by the EECA Low
Emission Vehicles Contestable Fund
(LEVCEF).

Lessons

The service is well-used as
all residents/believe in the
community and bought in to
the shared resources
Eleotric vehicles are more
popular than non-electric
Shared vehicles

Sunfield, Auckland

Winton

Future 0\5000 On-demand
2025 :Q dwellings shuttle

Sunfield is seeking to create a highly sustainable
¢ommunity encompassing the principles of a 15-
minute neighbourhood where all needs,
employment and education are accessible within
15 minutes of home. Sunfield will have two
schools, a town centre, four retail hubs,
healthcare, aged-care facilities, 28 hectares of
open space, and an employment precinct
providing up to 11,000 job opportunities.

There will be only 1 carpark per 10 homes to
drive active mode use, shared car services and
the use of the on-demand shuttle. Currently, no
carshare, bikeshare or scootershare plans have
been released.

The development will own and operate the
Sunbus, an autonomous electric bus which stops
at scheduled stops in the neighbourhood and can
also be hailed on demand via an app. This will
provide seamless and efficient transport to
Papakura Train Station and town centre,
ensuring easy connections with the Auckland
public transport network.

Lessons

Shared mobility features as a
core part of the development
marketing which increases
the sustainability image of
the development to attract
buyers

Shared mobility is attractive
in mixed-use and compact
neighbourhoods as people
need to drive less
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EQ Tower, Melbourne Central Park, Sydnéy,

ICD Property and Sino-Ocean Land Fraser’s Property-and Sekisui House

2021 633 2 shared 2013 @BO 50 shared

apartments cars ‘§ apartments cars

The EQ Tower has shared cars provided by Centra] Park does not offer carparks to every
the Ohmie Go initiative: a partnership between dwelling] instead, Australia’s largest carshare
Ohmie, a smart-home developer, car hiub,is co-located in the development with
manufacturer Hyundai and Australia’s leading service provided by GoGet. There are 50
EV charging company, JET Charge. They vehicles provided, ranging from small hybrid
provide dedicated carshare services to large- cars to people carriers and larger vans.
scale apartment blocks and businesses, Residents pay a membership to GoGet and book
offering bespoke options of vehicles, charging through the app and have access to the
infrastructure and options for bikes and nationwide GoGet network.
scooters depending on the needs of the Lessons Over 700 residents actively use the carshare
development. - Turn-keysoldtions are service and several have reported selling
The Ohmie Go partnership finds success attractive'to developers as an ~ personal cars.
among developers by providing a turn-key easy way to include shared The sustainability credentials of the building Lessons
solution where all planning, design, thobility were a key marketing point for the developer * Providing a variety of
installation, operations and maintenance and &, “Phe shared mobility service  and attracted people to buy in the property. vehicles increases the
ownership of the infrastructure are provided can be tailored to the needs Success of the shared mobility service was also attractiveness for users
by Ohmie Go. Ohmie Go manages, support; and wants of residents to driven by the mixed-use neighbourhood with * Incorporating mixed-uses in
insurance and the digital tools to use the create an attractive and amenities and public transport close by, the precinct increases
system. useful service reducing the need for residents to travel by car. success of the service

These turn-key shared mobility soltitions can
be included in new developments or retrofitted
to existing buildings.
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Luitré-Dompierre, France
Local Council

2021 1900 E-bikes and
residents 2 shared
cars

Luitré-Dompierre is a village in Brittany,
France, home to 1900 people. In 2021, the
local council created a carshare hub for the
village through Mobilize Share with two
Renault Zoe EVs available. The hub was
designed and installed on the village outskirts
which includes a caravan park, a car-pooling
meeting point, bus stop and a fleet of electric
bikes.

The introduction of this service aimed at
ensuring people can travel when they need

without needing a personal car which rural Lessons

communities rely on due to the lower public «~ The service was designed
transport service offering and longer by the community and for
distances. the community so is used
The project was supported by the Europedn by all

Commission as part of the Leader initiative * The hub brings together
developed by the European Agriculfufal Fund multiple transport modes,
for Rural Development (EAFRD)\that aims to increasing the use of all of
support rural communities in meeting their them

local development objectives.

Merwede, The Netherlands
Local Council

Future @00 E-bikes and
2025 EQ apartments 300 shared
\ cars

Merwede is a planned car-free neighbourhood
on former industrial land in Utrecht. The area
will be car-free, with no through-road access
and limited road space reserved for logistical
uses.

There will be 0.3 spaces per dwelling that are
available for a high cost in parking on the
edges of the neighbourhood to discourage use.

300 shared cars will be available for residents
to use in the mobility hubs. This will be
complimented by shared bicycles, ridehailing
and high frequency public transport. The
mobility hubs will be supported with
amenities such as coffee shops and dry
cleaning services.

The neighbourhood is expected to be
successful as the town centre, including the
Utrecht Central Station will be walking or
cycling distance and regular amenities such as
public spaces, shops, schools and sports
facilities will be all located within the
neighbourhood.

Lessons

* Proximity to the town centre
and mixed-use reduce the need
to drive a car which increase
the attractiveness of shared
mobility

* Limited ability to drive cars
result in more people choosing
shared mobility
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Maori values

Values workshop

A Maori values workshop was held to understand the
values that Ngai Tahu wish to embed in the
framework model for developments.

The workshop discussed the barriers and opportunities
to shared mobility from a Maori perspective to ensure
that the framework is inclusive of the specific needs of
their communities. We took the six Ngai Tahu values
(whanaungatanga, manaakitanga, tohungatanga,
kaitiakitanga, tikanga and rangatiratanga) and picked
three to focus on and delve deep into what each means
for shared mobility in housing.

Whanaungatanga

The sense of community and creating a sense of
belonging to the place where you live. The
development should uplift people and create an
environment where people can be brought together
and reinforce relationships between people. We need
to strongly communicate what the product is and the
service that is available. In particular, we need t@
reinforce that the service is by residents and for
residents.

Manaakitanga

Everyone has a sense of dignity thatneeds to be
upheld and we need to design a service that works for
everyone and is not solely focused on commercial

outcomes. We need to consider the wider uplift in
mana that is brought from intangible benefits such as
lowered congestion, more access to green space and
more sustainable living.

Rangatiratanga

The individuals within a community can be brought
together through shared mobility to build a sense of
responsibility and respeet\for’shared assets and others.
There are opportuniti€s for communities to own the
asset and take prid€in‘the system. All different
stakeholders such asresidents, council and mobility
providers need, te’be brought together as part of the
conversation to ensure that the outcome works for
everyetie. Community voices and involvement will
resdltin a more successful shared mobility system and
building in flexibility allows the service to adapt to the
needs of the residents.

Outcomes

The outcome of the workshop showed that
accessibility to shared mobility and community trust
in the service are the two key factors that need to be
established to ensure that a shared mobility service is
successful.

We incorporated cultural considerations as a new
pillar of analysis for the horizon scan and to be
considered into the development of the model to

ensure that the social and cultural needs of people are
considered in the framework.
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: Horizon Scan

Summary of horizon scan findings

The findings of the horizon scan are summarised in Table 3 below as they apply to the context of shared mobili
improve the quality and uptake of shared mobility services, while barriers are negative impacts that hinder sh
can have a negative impact if not managed or a positive effect if incorporated. The drivers and barriers ar

recommendations by identifying which are the most influential factors for shared mobility.

é«& Social

1 .
3%4" Technological

Q.
O
N
s Ec{ﬂ/ﬁc

ew Zealand. Drivers are the key success factors that
obility. Considerations are also recognised as these

'% Environmental

to feed into the decision making framework and

ﬁﬁ? Political

Knowing others who use
shared mobility services

» Feel safe and connected within
their community

*  More people with a
sustainability ethos willing to
get rid of their car

» Lack of trust or discomfort
with the service

» Haven’t used it before

*  Culture around desirability of
car ownership, including for
businesses providing fleets

» Rhetoric that car = freedom

+  Access to a smartphone,
internet, and credit card

« Lack of technological literacy
can present a barrier to use,
particularly when services a:

linked to apps or websi%

N
O
3

&

g tourism industries,
asing demand
Q Ldw financial literacy meaning

people don’t consider fixed cost
of vehicle ownership when
making travel choices

» Services being too expensive

»  Greater uptake in higher socio-
economic areas

» Cost of travel is cited as the most
important factor that influences
transport choice. Increasing
living costs will exacerbate this
driver’s influence

Personal safety and security in

the surrounding environment

Providing facilities that make it

convenient to walk & cycle

» Lack of personal safety when
cycling or using micromobility

+ Communities are very
unsupportive of change

«  Urban vs rural environment,

influencing proximity to

services

o=

Providers

» Distrust in services lead to
vandalism and hence hlghex

S
&

<~Qa1‘ket growth is attracting

mnnovators, making services

more attractive through

technological advancement
* New technology with IoT

+ Sufficient demand in an area

*  Market growth is currently
being experienced, which will
attract more providers

+  Credit cards as a payment
system means providers must
chase debts

* Drivers around contributing to

reduced emissions

More dispersed areas have

higher costs for vehicle

relocation and maintenance for

free-floating services

*  Oanly financially viable in
dense areas

Table 3: Summary of the drivers, barriers and considerations identified in the horizon scan.
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Section 3: Horizon Scan
Summary of horizon scan findings

é“& Social
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5&& Technological

Q
&
g Economich_® '@ Environmental

SV
N

Q&

v

ﬁﬁ’ Political

o

Developers

New charging technologies can

make providing shared electric
vehicles more feasible

3
&

» Significant ¢ Q providing
parking. w; %@h

opportunity ®ost of green or
leas ce
»  Fowud(on affordable units can

services unviable
<
&

Density of development is the
primary driver of success, as
more customers are located in a
walkable catchment of services
Higher green space density,
street design that incorporates
safe zones and parking
Developers who strive to foster
sustainable developments may
provide shared vehicles over
parking

Strong body corporates in
developments to oversee services
+ Removal of minimum parking
requirements allows developers
to choose to provide a few shared
vehicles over carparking for
every unit

Lack of cooperation/will from
utility providers to provide for
electric vehicle charging

fm

Government

Shared mobility can help ®
achieve Government agendas
around transport equity and
reducing social deprivation of
rural and low-income groups

&
N
&

Governm owledges the

oppo chnology brings
to ed mobility more
@ ive, and are investing in
it

*  On-demand PT services can be
more cost effective than
traditional PT

» Lack of funding in local
government to support change

« Auvailability of funding to
support pilot / nascent stages of
shared mobility services

Table 3: Summary of the drivers, barriers and considerations identified in the horizon scan.

Location near town centres,
green space. dedicated paths
and infrastructure

Well used public transport
where shared mobility can be
used as a first/last mile solution

Key

« NPS-UD requirements to allow
for greater density and no
carparking

« Aspirations around mobility.
climate, health, quality of life

« Interventions that make driving
less attractive, e.g. congestion
pricing for reducing parking

* Resistance from Waka Kotahi
to change

Driver Barrier Considerations
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Section 4: Funding assessment

How can shared mobility projects be funded?

This section focuses on how shared mobility projects
are funded around the world and offers insights into
how funding models could be applied in the New
Zealand context.

There are two areas of analysis in this section:

1. Key considerations when securing funding for
shared mobility projects.

2. Sources of transportation funding with relevant
examples observed in other cities and countries,
mainly:

- General government budgets

- User charges and revenue models

- Value capture mechanisms

It is important to understand the project goals, nature
of costs and revenue potential when assessing the
project opportunities and decisions related to funding.

Understanding the goals

The mechanisms used to secure funding need to‘align
with the project’s goals. For instance, placing 4 shared
mobility service in an area likely to generatethigher
levels of ridership can produce highertevenue,
however this would not be a viable.reVenue strategy
for a project with a goal of mobility €quity.

Mobility equity often requires that service is provided

in lower density, harder to reach locations, where.the
revenue generated may be insufficient to operatea
project. Action to increase affordability and.accéss of
services such as subsidies is a key opportumity to
increase equity in these situations.

Understanding the costs

In general, projects have highwpfront capital costs for
the implementation, construction and purchase of
equipment. Subsequently, there will be recurring
operational / maintenance costs incurred.

The last compghent and often most overlooked in
practice is lifeey€le/refurbishment costs for asset
refreshing\These are high and periodic (once every
few yéats) costs. If overlooked, the assets could
degrade significantly, which in turn would affect user
&xperience. A lack of forward planning for lifecycle
costs can result in a circular problem whereby
revenues drop with a user base decline resulting from
asset quality degradation, and there is insufficient
income for continuous lifecycle replacement.

Financial reserves (known as maintenance reserve
accounts, or MRAs) are utilized in transport projects
and function like sinking funds in real estate projects.
A sum is set aside periodically in a reserve account
and released to pay for lifecycle costs.

Understanding the potential to leverage private
capital

Putting together the costs and revenue potential of the
project, the estimated net cash flow indicates if private
investors can attain an attractive return and if the
project is viable.

Should a project be financially unviable on a
standalone basis, governments can explore ways to
bridge the gap through a partnership. There are no
public private partnerships (PPPs) for housing in New
Zealand, however there are examples overseas such as
a 2332 house development in Bonnyrigg, Sydney
where there the state government contracted to a
private developer to build both public and private
housing, with fixed yearly payments over the life of
the housing asset.

Understanding partnership dynamics and developing
effective partnership models are critical to leveraging
innovative funding solutions and lasting shared
mobility programs.

Equitable partnerships can help to share the risk and
reward between a public agency and its private
partner. These partnership models balance ownership,
governance, management, operations and funding.
The way these partnerships are structured will dictate
how the funding is shared or distributed.
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Funding

How can shared mobility projects be funded?

User fees

User fees are collected from those who utilise a certain
service or facility. They are applicable for
infrastructure or services where costs can be attributed
to specific users and where it is possible to exclude
non-payers from the infrastructure/service.

Where user fees are collected, it is a critical and direct
contributor to the recovery of costs as it matches the
timing of costs of providing such services to the direct
users of the service.

One key downside on user fees is unpredictability —
costs to provide shared mobility can be forecast with
reasonable certainty but user fee revenue is dependent
on user take-up, which fluctuates over time based on
many external factors. Actual fee revenue may be
insufficient to cover costs and threaten the financial
viability of the project.

In the context of shared mobility, three types of user
payment models have been analysed, including
subscriptions, cooperatives and pay-as-you-go.(seebox
inserts).

These are examples of how services are funded and are
not an exhaustive list of all options. Fhese have been
selected as the most relevant to the New Zealand
context due to their current existenee in New Zealand.

Recurring subscription - Swapfiets

Under a recurring subscription model, users pay a
fixed recurring fee for the provision of a service. No
upfront deposit is collected, though there may be
minimurh subscription periods imposed. Swapfiets
offers abike subscription-based membership service
or “bike-as-a-service’. Founded in 2014 in the
Netherlands, Swapfiets grew quickly to become one
of Europe's leading micromobility providers with
over 270,000 members in more than 70 European
cities.

From EUR19 (NZ$30) a month, customers get a
bicycle and need not worry about the maintenance,
repair or end-of-life arrangements. Users are attracted
to the fact that no upfront deposit is collected, which
is made possible by the fact that bicycles have a
relatively low upfront cost compared with cars.

Cooperatives — CoHaus

CoHaus in Auckland have a fleet of shared vehicles
that are owned and operated by the residents. Upfront
costs for the vehicles were included in the apartment
construction cost, with some funding also provided
by EECA for two EV chargers.

The residents of the building pay a flat yearly fee that
is included in the body corporate fees for the
building. Residents then pay-per-use with both a
time-based and kilometre-based charge. These
revenue sources cover the yearly running cost and
depreciation of the vehicles which are managed by a
group of residents. Key success factors are that
residents felt a sense of ownership and responsibility
in the service that they bought into and so use and
respect the vehicles. Costs are also kept low by
operating the service as not-for-profit.
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Funding

How can shared mobility projects be funded?

Pay-as-you-use — BlueSG carsharing

Pay-as-you schemes charge users according to their
use of a facility / service. This is typically linked to
metrics such as time-based or distance-based
charging.

This model has relatively higher revenue volatility
and can be more difficult to implement due the need
to measure usage and apply charges in real time.
However, it is more just, whereby users pay
proportionately to their consumption. Cross subsidy
of overconsumption, where frequent users are
subsidized by other users, is minimized.

BlueSG operates as a point-to-point carsharing
program in Singapore, with related companies
operating the same vehicles under different names in
other countries.

A 100% electric fleet is available across Singapore
for rental 24/7, with users paying based on duration
of use. Users have the convenience of returning the
car at a different charging station from‘the one they
picked it up from. As of December,2020, the
company had 374 charging sfations located across
Singapore and a fleet of 66%7.cars.

Without memberships‘fees or deposits to pay for
upfront costs, owners’ funds and leasing options had
to be used forcdpital purchases. Additionally, the
Singaporegovernment supported the roll-out of
charging infrastructure, with agreement that this
infrastructure would be handed over to the
government after 10 years.

The model is attractive to users with irregular and
infrequent usage patterns, and who wish to drive
without the hassle of maintenance, parking, petrol,
etc. The absence of an initial deposit requirement also
lowers the barrier to sign up for such a service. The
cars achieve higher utilization rates and more targeted
user charging.

Ancillary revenue

Ancillary revenue sources are utilised to supplement
direct user charges in many transport cases. In the
context of shared mobility, these can include
advertising, leasing of space for lockers, kiosks, vending
machines, etc., to operating activities such as helmet
rental.

When planned thoughtfully and executed strategically,
ancillary revenue can make a difference to the bottom
lines of projects and turn a previously unviable project
to being financially viable.

It is important to look beyond the transport product and
focus on the customer and their broader needs.

Advertising has been particularly effective in mobility
hubs and transport nodes, due to the higher levels of
footfall concentrated in these spots. Typically, asset
owners will bring in an advertising specialist company
to manage advertisement space and pay them a
management fee or profit share amount.

Where user fees are incapable of cost recovery, the
public sector often contributes to transport infrastructure
to bridge the funding gap.
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How can shared mobility projects be funded?

Government budgets

Transportation infrastructure with ‘public-good’
characteristics is typically funded from this source,
largely due to it having benefit to society as a whole
while being difficult or not desirable to charge users
directly.

Value capture

Value capture mechanisms have been applied in
varying ways to raise funding for transport projects.

Based on a principle of beneficiary-pays, value capture
mechanisms seek to ‘capture the value’ from

transportation improvement from non-users of
transport who indirectly benefit from such
improvements. Such value creation has beenQbserved
in real estate price increases in developments close to
new transport nodes.

Quantifying the value uplift effect from transport
projects and attributing it to various
developments/beneficiariesis\a'complex and
subjective task, as the specific impact of infrastructure
investments on propégrtywalues can be difficult to
separate from the fany other variables influencing
market prices,

Nonetheless, it can be an important contributor to
promoting efficient investment in and development of
transport infrastructure. It can reduce the burden on
users, whose willingness to pay does not reflect the
positive externalities generated by transport
infrastructure, as well as reducing the need to rely on
general tax revenues which could be more effectively
used on public good infrastructure.

Transit-oriented development in Hong Kong

Transit-oriented development (TOD) seeks to fund the
development of transport infrastructure through giving
the transport developer the financial rights and benefit
to the value appreciation from surrounding catchment
areas. TOD relies more on private capital to fund
transport development, instead of governmént
direction. This is typically done through‘creating
higher density, mixed developmentsinimediately
around or above transport nodes.

Transport infrastructure is financed via the

redevelopment rights and land grants along the
trap$pért alignment given to MTR Corporation. These
rights’appreciated from value created by transport
connectivity and were realized via co-development
profits and leasing income.

MTR was able to capture the profit upside as land was
transferred at pre-development cost. Further, the legal
setup and regulatory environment for transfer of air
rights was established, so MTR could use air rights to
intensify the land use.

While more commonly applied to rail transport
projects, smaller scale TOD features could be applied

to ‘shared mobility hubs’ (e.g., mixed-uses and higher
density).
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How can shared mobility projects be funded?

Development contributions in New Zealand

Development contributions are charged for new
developments to be approved and contribute to the
costs of building and upgrading of community and
transport infrastructure that supports the new
developments.

In New Zealand, local councils levy development
contributions as a one-off charge, which in principle
aims to pay for the capital costs of community and
transport infrastructure. Recurring costs are then
covered via other collection mechanisms like council
rates.

It is an effective mechanism as new and upgraded
infrastructure is driven by demand created from new
residential and commercial real estate development.

Current policies in New Zealand for developer
contributions do not consider shared mobility in their
calculations. A future consideration is that
development contributions could be reduced for
developments that provide shared mobility. This

is both as an incentive to developers and is justified by
the expected lower impact on roading inffastructure
from reduced private vehicle movements.

Betterment levies in Australia

Betterment levies are a form of tax or fee leyied'on
land that gains value because of public inffastructure
investments. This levy is typically ad-hGe in'nature
and levied on top of existing property-and land taxes.

For the Gold Coast Light Rail (GCLR) project, the
Gold Coast City Council levied aseparate transport
improvement charge to ratépayers in addition to
existing rates and charges to help pay for the council’s
A$120 million share‘of the A$1.2 billion total capital
cost of the project:

Betterment levi€ssare effective in raising targeted
funding fof specific large projects as well as raising
signifieant revenue on an ad-hoc basis.

However, it is a relatively blunt tool, as the levy is
dpplied equally on all properties in the catchment area,
and not specifically linked to received land value
uplift from the project. A catchment area needs to be
well defined, based on the impact of improvement on
surrounding areas.

Another point to note is that the City Council has been
reducing minimum car parking requirements for
developments along the GCLR transit corridor, further
contributing to gains by landowners.

What mechanisms are most applicable in
New Zealand?

e The provision of shared mobility or community
facilities could be tied to lower development
contributions by linking the use of these services to
reduced pressure on council infrastructure such as
roads. While not directly funding shared mobility,
it acts as an incentive to developers and offsets
costs.

* Small-scale government funding is available from
EECA which can be used for some of the upfront
costs to developers, such as installing EV chargers.

* Large-scale funding for providers is available
through the Low Emission Vehicles Contestable
Fund to allow them to purchase vehicles and set up
the service.

* Funding partnerships between developers and
providers result in the most successful
implementation. Developers fund infrastructure
while providers fund the service through user fees.
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Scenario development

Summary of methodology

Development of the shared mobility framework was
undertaken through a series of four workshops, which
featured scenario thinking and testing. Key findings
from the horizon scan became stimulus material and
informed stakeholder deliberations.

Property developers, councils, shared mobility
providers, central government agencies and Ngai Tahu
were invited to participate in the workshops. The
attendees of each are shown in Table 4.

Participants explored different situations in which
property developers might consider delivering shared
mobility solutions. As an immature market, there is
uncertainty about how shared mobility will evolve and
be nurtured by developers.

Scenarios were constructed across a series of
workshops and addressed two timeframes:

1. Near-term (or <5 years) to capture the known
diversity of project contexts. Key factors in this
timeframe highlight what drivers property
developers expect will immediately impact.od the
success of shared mobility services.

2. Long-term scenarios (or 20-30 years)to,assess
critical uncertainties that a likelytoninfluence
shared mobility in the future,

Table 4. List of participants for each workshop.

Values
workshop Workshop 1 Workshop 2 Workshop 3 Workshop 4
Arup (5) Arup (5)§\/ Arup (5) Arup (4) Arup (4)
Ministry of Ministry of Ministry of Ministry of Ministry of
Transport (4) Transport (2) Transport (2) Transport (2) Transport (2)

U
Mana whe

QLDC (2) Waka Kotahi (2) Waka Kotahi (2)

engage
adws

Kalnga Ora (1) Waka Kotahi (3)

QLDC (1)

"Ngai Tahu (2)

Ngai Tahu (1)
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Scenario development

Near-term scenarios (< 5 years)

During the first and second workshops, participants
brainstormed what key contextual factors across
social, technological, environmental, economic,
political and cultural (STEEPC) categories they would
expect to shape shared mobility outcomes in today’s
market (see Figure 8). Factors from the horizon scan
were offered as a starting point for this discussion.

Brainstormed factors were then split into high versus
low impact factors as decided by workshop
participants. High impact factors were translated into
concise factor descriptions (see Figure 9).

The final set of key factors were discussed and refined
for input into the project context matrix (see Figure
10). In all, 12 key factors were included in the project
context framework, two from each STEEPC domain.
Full definitions of each key factor, including their
measurement are provided in Appendix A.

Large scale versions of Figures 8, 9 and 10 are
included in Appendix B.

Figure 8. Miro bodrd“output of brainstormed
factors impactifhgyshared mobility in new
housing deyelopments

Figure 9. Prioritised factors

Figure 10. Project context matrix
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Scenario development

Near-term scenarios (< 5 years)

Participants were asked to develop scenarios that
contrasted low, medium and high potential for shared
mobility services. The discussion aimed to assess the
validity of the factors and how solutions should be
designed and delivered for different contexts.

Scenario 1. Low potential — Small farming
community

The small community lacks basic public transport
services and active mobility infrastructure and is
located more than 10 kilometers from essential
services. Apart from a few enthusiasts, the community
and potential new residents view shared mobility
services with skepticism and would question
investments in shared mobility infrastructure,
expressing concern about possible cost implications of
these services. Car restrictive policies are
inappropriate as most people need their car for
agriculture-based work or to access services in oth€r
towns.

Scenario 2. High potential — high density:city
centre

The area is walkable with access to rapidtransit and
most essential services, including/majer employment
and entertainment precincts. Car ownership is
genuinely optional and significant portions of the

community are digital natives, young, highly edueated
and use ride-hailing and micromobility on a frequent
basis. Journey planning apps are available-and, there is
demand for integrated payments and service’bundling
to make multi-modal trips more convenient and cost
effective. New buyers are looking to‘downsize or
simplify their life in a high amenity’community that
delivers smart, green and medern living.

Scenario 3. Medium pétential — medium to large
provincial town

This community has.grown rapidly with tourism and
an influx of péeple seeking more affordable housing
or lifestylercanges. The demand for new mobility
modes is high but lacks support from council and
publictransport and active mode infrastructure is
lagging behind growth. Nevertheless, people can be
s¢en riding ebikes and scooters around town and local
businesses are offering bike racks and free charging to
attract bike users.

Scenario 4. Medium potential — outer suburb of a
major city

This urban fringe zone has grown dramatically with
demand for more affordable homes. Most households
require a car for work or commuting purposes as the
community is far from the city centre, jobs and
education. Public transport provision is poor and
improvements are expected to be years away as the

current density does not support higher quality
services.

Key considerations for property
developers

Participants identified several implications from this
scenario thinking, including:

e Transport guarantee: In most scenarios, users
would need to know they can get a carshare or ride-
hailing service when needed

* Funding: There is possibility to arrange a funding
mechanism within the body corporate, which can
enable reinvestment in expanded facilities for
residents

* Affordability: Pricing will shape behaviour,
especially as the cost-of-living crisis continues

* Decoupling parking from home/unit ownership:
Housing can be sold independent of car parking
provisions to reduce housing cost.

» Street space: Shared mobility requires a rethink of
space allocation — from moving cars to moving
multiple shared mobility modes

» Target locations for shared mobility: Where are the
opportunities to offer shared mobility and transition
current car parking stock to higher value uses?
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Scenario development

Long-term scenarios (20-30 years)

The third and fourth workshops focussed on
developing the long-term scenarios.

We considered what the drivers are of shared mobility
over the next 20-30 years and how they could
influence a developer-led approach to delivering
shared mobility.

Developing long-term scenarios combines facts with
imagination to determine how trends might interact
and influence the property sector and mobility. The
aim of the exercise is to think outside the box and
challenge expectations about how the future might
turn out rather than accurately predict what will
happen.

In this context, analysing long-term scenarios can help
identify strategic risks and opportunities for
developer-led shared mobility provision. In contrast to
the near-term scenarios, participants were asked to
brainstorm what factors could shape shared mobility
to 2050.

Key issues raised in the discussion:

* Population may peak and then begin to déeline
which may limit economic growth orrchange the
property model

 Climate refugees from Pacific Islahds and
Southeast Asia could drive peptlation growth to
2050 and beyond

* Travel patterns will change with a drive to reduce
distance and frequency of travel to reduce
emissions and corgestion

* Households‘are getting smaller and couples are
delayingshaving kids which could trigger the rise of
multr=family living

<. Cost of living and mortgage stress could shift
household structure and promote resource sharing,
including mobility

* Transport technology is going to change mobility,
especially autonomous vehicles or flying taxis

* Uncertainty around level of competition versus
cooperation between private mobility providers and
public transport providers

* Higher housing density is expected to form a large
portion of new developments in New Zealand

o  Developers will focus on areas where
there is higher amenity and certainty
about public investment to support
medium-high density living.

o  If paying higher rent in these locations,
people will be open to forgoing car
ownership to manage overall cost of
living.
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Scenario development

Long-term scenarios (20-30 years)

Participants voted on which issues were more
important for developers to address when evaluating
their projects against strategic issues and risks. This
process produced a set of eight key factors as shown
in Figure 11 (large version attached in Appendix B) .
Appendix A defines these factors in more detail.

Three scenarios were drafted from a combination of
projections within each of these factors. These
scenarios aim to be plausible yet challenging
narratives of the future.

Figure 11. Long-term project context matrix with
key factors and their projections

2050 Scenario 1. Green suburban dream

Shared mobility stalls with the rise of wealth\gaps and
green suburbs for the rich.

This scenario is driven by an influx,6f-wealthy
migrants fleeing climate change-affected regions of
the world. New Zealand is ‘Plan-B” for these migrants
and what they seek most i@ green utopia close to
New Zealand’s natural wonders. With growing
severity and frequency,of damaging climate events,
public confidence(and trust in governments globally
slumped. Thisgtifled attempts of policy makers to
manage population growth with compact new-urbanist
policies. Plans for rapid transit development and
densification across cities lacked public support.
Govetnments were also suffering fiscal strain with a
faltgring economy and high unemployment post-
COVID, and the costs of maintaining legacy assets.
Developers focused on the luxury market delivering
detached low-density housing in exclusive eco-
villages and towns.

Some densification of existing urban areas occurred
but was haphazard and lacked well-integrated public
transport systems. Car-dominated ghettos formed. To
make things worse, multi-family dwellings became
notorious for high conflict and bitter legal battles
between residents or with developers.

This limited the appeal of shared mobility and
resource sharing more broadly. As a result, developers
ran out of ideas to deliver more affordable housing
and mobility solutions

2050 Scenario 2. A tale of two cities

Shared mobility thrives only in Auckland and
Wellington. The rest get left behind.

In this scenario, the global digital economy favours
the country’s biggest cities. Both Auckland and
Wellington attracted the lion’s share of migrant and
capital inflows to the country, and both local and
central governments took proactive action to manage
growth. The central government issued clear directives
and catalysed investment for smart growth along rapid
transit corridors. Property developers responded to the
certainty by providing high quality medium to high
density housing and mixed used precincts that became
benchmarks for smart living in the region. Driven by
the volume and availability of transport data, tech
companies also focused their autonomous vehicle
trials in these cities.
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Scenario development

Long-term scenarios (20-30 years)

With plenty of human and financial capital,
developers operating in Auckland and Wellington
built up a strong capacity to innovate, creating
‘packaged living’ solutions (house, energy, mobility,
meal etc.) for busy professionals. While these cities
emerged as innovation hubs in the region, the rest of
the country got left behind. A giant city-region gap
opened in terms of economic development, health and
well-being and happiness.

2050 Scenario 3. Great islands of opportunity

Shared mobility and sharing takes-off following ‘The
Great Reset’

This scenario was triggered by a global financial
meltdown, which crippled the economy and halted
global trade. Following global crisis talks, the central
government responded with a range of smart growth
and resource sharing policies that promised to deliver
a fair and ‘self-sufficient New Zealand’. Dubbed ‘The
Great Reset’, the radical economic plan involved a
new digital currency, universal basic income, and,
targeted urban densification around major activity
centres and along transit corridors. Natiopal\public
transport policies were uniformly implemented across
all towns and cities. Urban areas wetesshaped by
public transport corridors and walkability. On-demand
public transport expanded and included traditional
ride-hailing services.

The policy certainty helped developers unlock
opportunities for new medium to high density-housing
and create shared mobility services that harmiénised
with public transport modes. Mobility-as-a=service
was mandated to every town over 10.000-people,
helping most New Zealanders access\essential services
without much need for a car. T.o ensure national
housing and mobility policiesswiere implemented
efficiently, developer reyenue was regulated, and new
housing stock was partially nationalised.

Rollout of new cofinected autonomous vehicles — both
autonomous taxis and flying taxis— was also part of
the The GreapReSet, which paved the way for efficient
access to‘remote towns and regions across the country.
Along’with advancements in virtual reality that
touched every aspect of society, New Zealanders
éould choose to live wherever they wanted. Many
countries in the region did not fare so well, which
created mass migration of people looking to New
Zealand for a better life.
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Implications for developers

These scenarios paint diverse pictures of the future
and envision very different outcomes for shared
mobility and the role of property developers. While
the scenarios seem extreme, they are plausible based
on global trends and risks surrounding climate change,
economic factors and new technology.

Each scenario emphasises a particular set of risks and
opportunities for property developers and shared
mobility. The best way to use scenarios is to take
stock of each set of risks and opportunities and
consider how shared mobility in housing development
could be more resilient to change and successful in
shifting mobility behaviours.

In reality, the future is likely to be a mix of all three
scenarios, and there are many other possible scenarios
that we have not considered. Nevertheless, these
scenarios highlight key challenges and opportunities
that were central to workshop discussions, such as:

o What will be the nature of public transport in‘the
future? Can shared mobility solutions evolve
and adapt with changes to public transport
provision?

o Developers require policy andmarket certainty
in order to participate in major e¢hanges to
housing and mobility. Yet certainty is unlikely

during times of transformational and disruptive
change. What can developers do to manage
higher perceived risk with shared mobility
projects?

How can road infrastructure and urban design
be flexible to evolving transport technologies
and markets?

Does shared mobility~effer an alternative
revenue streany’fot, developers? (And therefore,
enable developers to invest in more mobility
services,and/ot other shared amenities (e.g.
community’ garden).

How tan Maori values be supported in the
process of expanding shared mobility solutions?
What aspects of current and emerging transport
modes and infrastructure are in/consistent with
key values?

Is there uncertainty about whether New Zealand
society will be more sharing in the future? What
aspects of new residential areas are important to
nudge New Zealanders to a more sharing-
oriented lifestyle?

Developer tool

An industry-facing document has been developed to
introduce developers to shared mobility, show case
studies of how it works overseas and outline how the
tool is used. This is found in Appendix C. This is
accompanied by an excel model costing tool in
Appendix D.
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Section 6 C)&

The decision-making framework %v
O

Purpose of the framework A\

ct-context fit” and a firm basis for collaboration with partners

The framework aims to inform early concept stage of a development, prior to land acquisition or at the desi %d costing stage.
The framework promotes a rigorous assessment of options and local context with the aim of achievin Q§

and local communities. The framework process will promote successful implementation by acting asis for coordination between stakeholders, including policy
makers, infrastructure, and mobility service providers. The framework also promotes options de ment and evaluation based on current and future risks. This
coordination and risk management challenge is addressed through a series of structured decisi ing step (Figure 12).

3. Evaluate project
options

4. Finalise project

1. Assess project context
approach

2. Scope project options

*Use the project *Define housing type *Use evaluation matrix *Select a preferred
context assessment to and how many O to rate each project project option
map key attributes that dwellings option against criteria +Use the preferred
impact shared mobility +Determine wh +Decide the importance option to engage with
outcomes shared mobi of the criteria and partners and decide
*This step should be provisions-will change weightings on funding mechanism
supplemented by a includ accordingly
community +Consgi ther «ldentifying potential
engagement survey to nity needs E.g., funding options and
gauge mobility needs or more open partners
and challenges space and community
< cilities
Q/ «Consider the
% participation of public
and private sectors in
?“ terms of the profit
Q/ position
Q>/ +Use the funding
assessment to cost
each option
. 3 J \ J . J

Figure 12: The steps of the framework tool
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The decision-making framework

1. Assess project context

Project context is assessed using the project context matrix in Table 5 which was developed in the workshopss-This would be combined with a community survey to
identify the key local characteristics that can influence shared mobility outcomes. While the project needs.to\be tailored to the immediate needs and constraints of the
community, there should also be consideration about how this context might change over time.

Table 5: Project context matrix

Key Willingness Symbolic Social Mobility Energy Mobility App Cost of Car Proximity to Available Road Active Public
Attribute to Share Perception Acceptance Needs Infrastructure Ownership Frequent Government Management Transport Transport
of Car Destinations Incentives Policies Network (PT) Network
Ownership
Measured Existing Surveyed Surveyed Household Availability / Availabili \‘ Knowledge of Distance to Presence of Presence of car Accessibility Quality of PT
by share perception perceptions demographics capacity and lifecycle cost town centre policy restrictive of network within 400m
schemes of shared acc smq of car and/or transit policies within 400m
Survey of mobility Q ownership hub of
potential Q (survey) community
residents / <3
buyers Y
Projections No existing Owning a Negative Single or Existing K/ No pre- None <400m No incentives No restrictions No None
sharing car is view couple infras re existing app available infrastructure
schemes necessary without would hee No digital
AND limited status dependants, rades for literacy
interest from symbol daily caruse  » pment
buyers < support
No existing Neutral / Neutral One f @V Existing Proposed app Some 400-800m Small scale Limited parking Footpath Infrequent bus
sharing practical use with D infrastructure knowledge (<$50,000), restrictions (e.g. and on-road service
schemes but value dep! nts, can support ring fenced clearways) bikeways
interest from y car use new incentives
buyers Q, development
A\
Local sharing Owning a Positi? </ Multi-family Pre-existing Well-educated 800m-2km Medium scale Multiple car- Off-road Frequent bus
schemes car is a nice household, app incentives restricting shared path service
evident AND to have with 3 or ($50-500,000) policies e.g.
existing \/ more cars congestion
buyers <' used daily charge, parking
looking for / maximums, low
sharing speed limits
community
Owning a App + other >2km Large scale Dedicated Rapid transit
car is features for incentives footpath and
unnecessary non-digital (>$500,000) bikeway

accessibility
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The decision-making framework

2. Scope project options

Project scoping at the concept stage is a description of
what the project would involve from a high-level
design and delivery perspective, including a quick
assessment of cost and funding arrangement.

Scoping the project involves choosing which shared
mobility services a developer wants to make available
and how many. This could include:

* E-bike or e-scooter share
e EV share

* Dedicated drop-oft/ pick up bays for ride-hailing or
on-demand shuttles

This step also includes consideration of what other
facilities can be provided in the development:

* Secure bike/ scooter storage
* Bike repair facilities

* End-of-trip facilities

* QGreen space ?\
*  Community gardens or playgroundc\/Q/

* Co-working spaces

* Commercial space

Guide of Q/l 2 3 4 5+
number
differen'&
copt nts
,®‘ﬁ(ple * EV * Bike * EVshare * EVshare * EVshare
§§ share share * Bikeshare + Bike share * Bike share
0 I * Endof <+ On-demand < End-of-trip facilities * End-of-trip facilities
trip shuttlebay ¢ Green space * Green space
facilities Gardens * Ground-floor
* Public transport commercial
nearby * Rapid transit nearby

We have created a scale of different levels of sh e?‘
mobility integration as a guide to developin@t

options, shown in Table 6. O
i@\egration

Basic +
public
transport

Table 6: Different levels of shared mob

Basic + Basic + public
transport +

community facilities

Fully optioned with
commercial space

Type of Basic
shared

mobility
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The decision-making framework

2. Scope project options (cont.)

Depending on scale and complexity of the project,
multiple options might be identified during the project
scoping step. The alternative options might capture
key uncertainties about the project.

Using the funding assessment to cost each option

We have developed a costing guide for the user to
develop a financial profile of their project, which
consists of the following key steps:

1. Develop estimates around key financial inputs
of costs and revenues.

2. Understand the overall profitability of the
project and its various components.

The costing guide has been designed to be flexible to
reflect a variety of housing project types and shared
mobility components.

The project context and scope are used to inform the
development of inputs that feed into the costing guide.
The project characteristics are determined by the
project context and the choice of project opfious. The
inputs for the model are drawn from these/choices.
Figure 13 illustrates how each of the/Characteristics
then influence the input field in th€)costing guide. For
instance, housing type affects land cost, availability of
community facilities, and housing revenue uplift.

The output is a financial profile of each optidn
including the upfront costs, recurring costs, revenue
potential and profitability position. The Warious
financial profiles encourage additional thinking such
as the desired delivery/business model among the
options and explore potential opportunities in

bundling various componentsyfor more value creation.

Figure 13: Costing guide methodology
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2. Scope project options (cont.)

Types of model input and output

The inputs in the funding assessment are grouped in
three categories: physical space inputs, cost inputs and
revenue inputs. Physical space inputs define size of
space allocated for shared mobility components and
allocate it for the use of various components. This
ensures an optimal balance, whereby valuable real
estate is not underutilised and, that the guide is
realistic in the quantity of shared mobility components
to be delivered under space constraints.

The intermediate outputs are the revenue potential of
the project and the costs of the project. Costs are
further split into upfront costs and on-going costs.
Upfront costs are typically associated with the
purchase or construction cost of assets and
infrastructure. On-going costs are associated with the
delivery of services and maintenance of assets and
infrastructure.

Profit position and project options

The difference between the revenue and cost-prefile is
the profit position, which feeds back inte{the'project
design and delivery options.

The profit position also informs the potential delivery
model to be applied. Where a service may be more
profitable, private player(s) will be encouraged to

partner in the development of the project.

The position can also inform the delivery medel.in
terms of public sector involvement such as having
local council and central government funding for the
project. In some cases, governmentunight explore
opportunities to subsidise the preject to close the
funding gap if the profit position'is less favourable.

The project can exploreaybrid model among the
private and public playets based on the analysis of the
profit position such as'a developer providing upfront
cost for infrastructure investment while leasing the
infrastructuretod mobility provider. The project
likewise ¢an explore the option of upfront cost being
partially borne by the developer given the additional
bengfits that they will receive through enhanced
dmenity and uplift in value.

By comparing the financial profile of the different
options, users will gain an appreciation of how project
context affects optimal option selection, and that there

is no ‘one-size fits all’ solution for all project contexts.
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3. Evaluate project options

Multiple project options can be evaluated against key
success criteria, using a multi-criteria assessment (MCA),
which asks developers to score each option against
weighted criteria. An example of the MCA is shown in
Table 7. The MCA can be adapted by changing or adding
criteria and altering the weightings to suit the corporate
goals or ethos of the property developer.

The scoring of each success criterion can be done on a 5-
point scale. The rows of each success criterion indicate
the weightings in sequence with the heaviest weighting
being first on the list, which in this case is the investment
cost.

4. Finalise project approach

The preferred option can be selected or characteristics
of different options can be combined to further refine
the project. Final evaluation of project options would
ideally involve potential delivery partners, such as a
public transport agency and/or shared mobility
provider. This step of finalising the approach is
designed to share expectations and assurnpt’o@ out
what it will take to deliver shared mobil%%omes
at that project location. N

The final guidance can be used t %{y further
investigation into shared mobility in developments
and give a developer confidence in pursuing a shared
mobility solution for their project.

&

RS

cf\\
?\
Q

Table 7: Example MCA with weightings@options assessment

S

S mm

Investment cost 2

Speedy implementation 2

Supports local sharing 4
economy and platforms

Unlocks land for 5
enhanced amenity and
project value

Responds to 5
community needs

Attracts government 4
incentives and funding

Links with public 5
transport and/or
services

Potential to adapt to 4
changing requirements
by the community

Profit potential of 4
shared mobility service

Total score . 3.7
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Worked examples

Queenstown

We have developed an example of how
the framework can be applied to a
hypothetical development in
Queenstown.

A developer is looking to create a 30-unit
complex, a mix of townhouses and
apartments on a site close to downtown
Queenstown. The target market is a mix
of families, young first home buyers and
older people who want to embrace the
Queenstown lifestyle. The business-as-
usual comparison would be providing 1
carpark for each unit but the developer
wants to test the options for
implementing shared mobility. Stepping
through the framework produces the
following results:

Factor

1. Assess Project Context

Projection based on

context of the
development

Social acceptance of Positive
shared mobility
Mobility needs Some trips with

dependants

Willingness to share

No existing sharing, buf
willingness from residents

Symbolic perception of
car ownership

Owning a car j§ necessary

Energy infrastructure

Existing @nftastructure can
suppoftt a new
development

Presence of a mobility
app

Pre-existing app (Uber)

Cost of car ownership

Some knowledge

Trip length / proximity
to frequent destinations

<400m.

Available government
incentives/ subsidies

No incentives available

Road management
policies

Unrestricted parking

Active transport

No active travel

network infrastructure within
400m

Public transport Infrequent bus service

network

Table 8: Queenstown worked example project

context matrix

2. Scope Project Options

Based on'the project context, a couple of options for building in shared
mobility'can be considered. Given the short distances to frequent
deStinations there is greater opportunity for shared bikes and active
modes and the presence of a ride-hailing service (Uber) can be catered
for:

Option 1: Basic +

Five carparks are removed, and two shared mobility vehicles are
provided.

This frees up 56m? for other uses such as increased dwellings or
community spaces.

Option 2: Basic + community facilities

Ten carparks are removed and four shared mobility vehicles are
provided, as well as 10 shared bikes and a dedicated bay for ride-
hailing vehicle pickups and drop-offs.

This frees up 65m? of space for other uses such as increased dwelling or
community spaces.

Option 3: Fully optioned with commercial space

25 carparks are removed, and six shared mobility vehicles are provided,
as well as 15 shared bikes, end of trip shower facilities, ride hailing bay
and 25m? of shared community space.

This frees up 255m? for other uses such as increased dwellings or
community spaces.
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Worked examples

Queenstown (cont.)

Using the costing model for the three scenarios
developed we can approximate the annualised cost of
infrastructure and operations for the shared mobility

system.

Table 9: Project options for Queenstown worked

example

Project option Cost per year
(thousand $NZD)

Option 1: Basic + 14-27

Option 1: Basic + 34 -66

community facilities

Option 3: Fully 56 -105

optioned with

commercial space

3. Evaluate Project Options

O
&

The three project options can now be as %against
the multi-criteria analysis. Each of th suceess criteria
is weighted based on the develope Q&orities and
then used to assess each of the op%s from 1-5.

Table 10: Multi-criteria analysis for Queenstown

worked example

Investment cost

Speedy
implementation
period

Supports local
sharing economy
and platforms

Unlocks land for
enhanced
amenity and
project value

Responds to
community needs

Attracts
government
incentives and
funding

Links with public
transport and/or
services

Potential to adapt
to changing
requirements by
the community

Profit potential of
shared mobility

service

10%

10%

24

Option 2

3.3

Option 3

3.9

4. Finalise Project Approach

Based on the multi-criteria analysis of
project options and results of the costing
model, the developer might choose option 2
(Basic + community facilities) for their
development as it delivers the benefits that
are most important while not being as
expensive as option 3.

The developer can then use this information
to seek out funding, reach out to shared
mobility partners and inform design of the
development.
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Worked examples

Christchurch

This example uses the framework for a 1
development located in Christchurch to
illustrate how the shared mobility solution

. Assess Project Context
Table 11: Christchurch worked example project
context matrix

can vary for a comparatively large and
urbanised setting.

A developer is looking to create a 60-unit
apartment building in a local town centre
with good bus connections. The target
market is a mix of families and young first
home buyers. The business-as-usual
comparison would be providing 1 carpark
for each unit but the developer wants to test
the options for implementing shared
mobility. Stepping through the framework
produces the following results:

Factor

Projection based on context

of the development

Social acceptance of ~ Positive
shared mobility
Mobility needs Some trips with‘dependants

Willingness to share

No existing, bub interest from
buyers

Symbolic perception
of car ownership

Ownihg a car is a nice to
have

Energy infrastructure

EXxisting infrastructure can
support new development

Presence of a,
mobility app

Pre-existing app

Cost of carownership Some knowledge
Triplength / <400m

proximity to frequent

déstinations

Available No incentives available
government

incentives/ subsidies

Road management
policies

Limited parking restrictions

Active transport
network

On-road cycle lanes within
500m

Public transport
network

Frequent bus service

2. Scope‘project options

Bagedon the project context, a couple of options for building in shared
mobility can be considered. Given the presence of active mode
infrastructure and bus services, there is more confidence for people to
choose other travel modes and use shared mobility instead of private
vehicles for their travel needs.

Option 1: Basic +

20 carparks are removed, and four shared mobility vehicles are
provided and 15 shared bikes.

This frees up 2522 for other uses such as increased dwellings or
community spaces.

Option 2: Basic + community facilities

40 carparks are removed and six shared mobility vehicles are provided,
as well as 25 shared bikes and a dedicated bay for ride-hailing vehicle
pickups and drop-offs.

This frees up 510m? of space for other uses such as increased dwelling
or community spaces.

Option 3: Fully optioned with commercial space

60 carparks are removed, and six shared mobility vehicles are provided,
as well as 40 shared bikes, end of trip shower facilities, ride hailing bay
and 100m? of shared community space.

This frees up 586m? for other uses such as increased dwellings or

community spaces. o0
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Christchurch (cont.) Table 13: MCA for Christchurch worked example

Using the costing model for the three scenarios m m 4. Finalise Project Approach

developed we can approximate the annualised cost of

infrastructure and operations for the shared mobility 20% 4 & 3 2 Based on the MCA of project options and

system. O results of the costing model, the developer

Speedy implementation 10% 3 2 might choose option 3 because even though it is

Table 12: Project options for Queenstown worked \g the most expensive option, it opens up a large
example

\/ amount of space for complementary services
. . Supports local sharing 109 v 3 4 "
Project option Cost per year economy and platforms é and additional revenue streams for developers

N

(thousand $NZD) (e.g., leasing commercial space). Extra
. . Unlocks land for 10% 1 4 5 amenities also makes the shared mobility assets
Option 1: Basic + 16 -30 enhanced amenity and more visible, which may therefore improve

project value utilisation.

Option 2: Basic + 37-70

; it R ds t munit o
community facilities S RORCSEOICOMINULILY 10% 2 3 5

needs

Option 3: Fully 128 - 224 memves andtuning [ e
optioned with
commercial space Links with public 10% 2 4 5
tranpsort and/or
0 services
3. Evaluate Project Options %Q/ :ﬁ;igtii,f;t:’e:ﬂ;ztn::ms o 1 4 4

by the community

Profit potential of 10% 1 5 4
shared mobility service

Total score 100% 24 3.7 3.7

The three project options can now be as z\against
the multi-criteria analysis. Each of the‘success criteria
is weighted based on the develop &w’orities and
then used to assess each of the op%s from 1-5.
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Recommendations

The following recommendations have been identified
for different stakeholders to drive shared mobility.
These have been identified through the literature
review, interviews with key stakeholders and
workshops to develop the framework.

All stakeholders

1. Gather and share data to understand how people
use existing shared mobility services

2. Form and participate in a working group led by
central government for knowledge and data
sharing and coordination of service provision

Developers

1. Identify projects and plan for implementation in
new or existing developments. This should
involve identifying funding requirements and
sources, analysis of business models and revenue
streams, and also partnerships with shared
mobility providers

2. Deploy community engagement surveysin
potential trial sites to assess mobilityieeds and
sentiment toward shared mobility,services

3. Develop education, awareness'raising and

marketing campaigns to communicate with new
buyers about the future of living a low-car.
lifestyle and to address the lack of knowlédge on
cost of car ownership

Future proof for electric vehicle.charging
infrastructure and allocating\priority dedicated
spaces for shared mobility

Engage with sharedmobility providers early in the
planning processtoensure the best design for
specific sites

Develop a‘business case template for justifying
shared mobility in housing developments

Shared-mobility providers

%

Tovest in marketing to promote the benefits of
shared mobility and build public trust and
awareness

Build partnerships with developers to establish a
shared approach to critical issues, such as
infrastructure and user experience design

Explore different revenue gathering mechanisms
from users — subscription, pay-as-you-go,
cooperatives and ancillary revenue options to
increase commercial viability

4,

Participate in a shared mobility accreditation
scheme with government

Provide a range of shared mobility options, e.g.
vans, people movers and larger vehicles when
they become available
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Local government

1.

Increase education on the cost of car ownership
and mobility through home mover information
packs and transport agency communications

Require shared mobility providers to share data on
usage with the local transport agency

Survey community to determine demand for
shared mobility to inform target locations for
implementation

Provide incentives to developers implementing
shared mobility in developments, including
reduced developer contributions

Require travel plans for developments that include
shared mobility provision

Prioritise shared mobility in district and spatial
plans (e.g. include shared mobility in zoning rules,
dedicate spaces for shared mobility hubs)

Prioritise shared mobility in parking provisions,
such as increasing the number of public parks
provided for shared mobility and prioritised
parking

Integration of shared mobility services into public
transport apps and other mobility\apps

Provide guidance to developers and shared

10.

mobility providers on how to implement schemes
locally

Introduce measures to increase equitable,access to
shared mobility, such as outreach pfogrammes,
credit for trials or subsidies for Jew=income people

Central government

1.

Assign a shared mobility’champion at the Ministry
of Transport (Me@T)‘er Waka Kotahi to own the
framework and assemble the working group
including mobility providers, transport agencies
and developers

Promote the use of the framework through a
programme of engagement with developers

MoT to work with Ministry of Housing and Urban
Development (HUD), Ministry of Environment
(MfE), Kainga Ora, Waka Kotahi, EECA and the
Green Building Council to develop a national
strategy for shared mobility provision

Create a standard accreditation process for shared
mobility providers - in conjunction with key
partners including Waka Kotahi

Kainga Ora to roll out shared mobility in
developments

MoT to engage with government agencies to
deliver policy levers to accelerate shared mobility
rollout and reduce emissions such as subsidies,
funding to transport agencies for on-demand
mobility or regulations requiring shared mobility
in developments

Engage with MfE to include shared mobility in the
RMA reforms and the Transport Emissions
Reduction Plan targets

Gather representatives from HUD, EECA, Waka
Kotahi and MfE to be part of the working group
alongside MoT, shared mobility providers and
developers
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Appendix A

Short-range scenario factors

We categorised key drivers and barriers using the STEEP framework (social, technological, environmental, econefric, political). For the New Zealand context, we
expanded the STEEP categorisation to include cultural factors which shape end user behaviour and shared mebility provision (STEEPC).

Key factor (STEEPC)

Social acceptance of shared
mobility (Social)

Mobility needs (Social)

Energy infrastructure
(Technological)

Mobility app (Technological)

Cost of car ownership
(Economic)

Mobility app (Technological)

The extent to which the existing local community and/or pothWesidents of the new development agree that shared mobility for that
area is worth pursuing. \

Measurement: Surveyed perceptions RV

The predominant household size and structure ofe?)igr;g and potential new residents and extent of independent mobility
requirements. AN

Measurement: Survey / statistics office OP.@usehold demographics

\J
The availability and capacity of ewmergy infrastructure to support EV charging infrastructure for the given housing
development. &

Measurement: Capacity gaé@esed on projected demand and existing capacity) and support from utility
v)
The extent to Wh%@) ity modes are integrated into one planning and payment platform (or app) and accessed by the community

Measurement; Ayailability and accessibility
Z,

X
The exv%% which the existing and potential new community is aware of the true cost of car ownership and use versus other modes.
asutement: Surveyed self-ratings on knowledge regarding the costs of ownership
) VvV
" The extent to which mobility modes are integrated into one planning and payment platform (or app) and accessed by the community

Measurement: Availability and accessibility
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Short-range scenario factors

Cost of car ownership
(Economic)

Proximity to frequent
destinations (Economic)

Available government
incentive (Political)

Road management policies
(Political)

Active transit network
(Environmental)

\\
The extent to which the existing and potential new community i@?e of the true cost of car ownership and use versus other modes.

Measurement: Surveyed self-ratings on knowledge regardi costs of ownership.

“\./
N4

The distance of essential services (shops, schoo@nployment etc.) from the new development
Measurement: Distance (m and km) to to gltre and/or transit hub

The availability and scale of fin
Measurement: presence and@ of funding

ialincentives for shared mobility infrastructure.

ys

\'4

The extent of car r ive policies in the locality.

Measurement{policy settings

~

v

The Qc’nce and accessibility of a network of footpaths and bikeways that connect to important destinations (shops, schools,

é?’ ment etc.)

) Measurement: availability and accessibility within 400m of community

3
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NN
Public transport The availability and frequency of public transport near the deve€§;1t.
(Environmental) Measurement: Quality of PT within 400m %

The extent to which the community is sharing ar{B ntial new residents are looking for a community with resource sharing

schemes. Q

Willingness to share (Culture)
Measurement: Presence of existing schec§survey responses

Symbolic perception of car The extent to which car owners&}%%s a symbolic versus practical value to the community.
ownership (Culture) Measurement: Surveyed resQn,ses
v)
Public transport The availability an uency of public transport near the development.
(Environmental) Measurernen@lality of PT within 400m

~

v

Theﬁ%ﬁ to which the community is sharing and potential new residents are looking for a community with resource sharing
sche

Willingness to share (Culture)

%asurement Presence of existing schemes; survey responses

3
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Key factor
Definition
STEEPC

The extent to which people will seek in-person versus virtual ex§ﬁces (working, socialising and recreating), compared to pre-

Mobility demand COVID.

(Social) Measurement: percent change from pre-COVID \i
\

?Y
The extend of ownership compared to 2022. C)\
Private car ownership (Social)
Measurement: No of private vehicles per 1 %}O ulation
A A
)

The market adoption of co-housin, @ shared facilities (e.g., kitchen, living areas, laundry, mobility etc.)
Multi-household living (Social) é\

Measurement: % of household

O
X

Connected autonomous The extent of geographi loyment of driverless cars and robotaxis.

vehicles (Technological) Measurement: Diffusion by autonomy level (L1-5)

The exte %{ompetition between shared mobility and public mobility providers

Mobility market management
(Maa$ maturity) (Economic) Me@%ent: Predominant level of cooperation

OV
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Long-range scenario factors Ve

Key factor

Definition
(STEEPC)

Developer value capture

The dominant business model and profitability rate. \%Q
(Economic)

\?‘

Extent to which roads enable movement oté@\ersus people.

Measurement: Sell vs rent, and % profit

Road demand management
(Political) Measurement: Qualitative / quantitative sment of predominance of car vs people oriented streets, including available footpaths,

bikepaths, road space for cars and p@lg etc.

Direction of policy settiu&rding mobility, land use and urban growth management

Urban & transport policy
(Political) Measurement: Exten é@enmﬁcaﬁon rapid transit corridors and 15-min city nodes

O
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Figure 8: Miro board output of brainstormed factors impacting shared mobility in new housing developments
Factors 5 ARLE
Re)
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Figure 9: Prioritised factors es.i.::_-_..
@ Impact assessment — across domains = ARUP
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Figure 10: Project context matrix
@ Factor metrics and future states ARUP
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Figure 11: Long-term proejct context matrix with key factors and their projections
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What 1s the opportunity?

Land use drives transport choice and
developers have unique and unrealised
potential to influence and benefit from the
transport choices of their residents.

Incorporating shared mobility into developments
can benefit both residents and developers by creating
a more sustainable and affordable lifestyle for
residents and increasing the value and attractiveness
of developments.

Shared mobility is designed to replace the need to
own a private car by providing residents with a car
when they need it through an on-demand service that
can maximise use of the vehicles by sharing among
all residents.

Developers can realise greater commercial benefits
through freeing up space and saving money that would
otherwise go toward providing parking for residents.

Evaluating shared mobility in housing developments

2
N

This framework provides information and guidance Wha@ shared mobility?
for developers around implementing shared mobility F r?

3 ' . ; e purpose of this framework, shared
in their developments, focussing on; ility captures micromobility (bikes and

\Ocooters), ride-hailing services, rideshare,

Benefits for developers carshare and on-demand shuttles that

; community members can book for casual use.
Real world case studies

N2
LO%

Critical success factors

P ' )
e, &

Recommendations g
A\
How can developers realise th rtunity?
AN
\J
Decision-making frame/v\@\

Worked examples







Real world case studies
= |

<
:
??

Qii

[ e

Daisy, Auckland, New Zealand
Ockham

Daisy is a 33 unit apartment building in central
Auckland, within close proximity to public transport
routes and secure parking for personal bikes and
scooters. The building has no car parks for residents
and instead provides a shared car through CityHop.

The promotion of a low-car lifestyle and use of
share cars was used to market the building and as the
first of its kind in the country there was increased
interest among buyers. Residents were attracted by
the sustainable nature of the building and chance to
reduce travel costs.

For the developer. the provision of carshare contributed

&hty service was also driven by the mixed-use
0 1ieighbourhood with amenities close by, reducing the

to the development being the first and so far only 10
Homestar rated building in New Zealand- the highest
sustainability rating for residential buildings. Q

Lessons
* Shared mobility builds a strong 1able brand
and contributes to sustainability’accreditation

Evaluating shared mobility in housing developments

* Proximity to public transport
increases success of the service

Central Park, Sydney, Australia Q-

Fraser’s Property and Sekisui Hous

Central Park is a major mixed use de@)ment n
central Sydney.

There are 0.6 carparks per d m\g/and Australia’s
largest carshare hub is co-l@cated in the development
with service provided Get. There are 50 vehicles
provided, ranging 11 hybrid cars to people
carriers and larger aus. Over 700 residents actively use
the car share %}CC and several have reported selling

inability credentials of the building were a
ke)%/ eting point for the developer and attracted
to buy in the property. Success of the shared

need for residents to travel by car.
Lessons

* Providing a variety of vehicles increases
the attractiveness for users

* Incorporating mixed-uses in the precinct
increases success of the service

Leodis Square, Leeds, UK
Dandara Living

Leeds City Council have introduced Supplementary
Parking Guidance, establishing rules for new
developments to dedicate 1 in 20 car park spaces for
shared mobility cars.

The Leodis development leveraged this guidance by
supplementing 0.3 private parks per dwelling with two
car club bays. The developer makes a contribution to
attract a car share provider and residents are offered

1 year free membership and £150 GBP ($300 NZD)
credit to use the service.

The incentives from the city council and the developer
allowed for successful implementation of the carshare
scheme. Flexible travel arrangements are a key
marketing point to attract buyers and over 60 residents
have joined the carshare service.

Lessons

* Incentives for residents increase
success of the service

* Local policy regulations increase the provision of
shared mobility by reducing barriers for developers



Critical success factors
2

When developments have access to high quality ?g)
public transport, people are more confident to reduce
their personal car use or get rid of a car and use shared Oé
mobility as there are multiple travel options available.

A high sense of community and cohesion between
residents in a neighbourhood setting had a positive
impact on the success of share mobility, with residents
more likely to use and treat the service well.

Access to high quality green space and active mode
corridors results in people choosing active modes.

Proximity to amenities such as town centres, schools.
shops, medical facilities, community services
and recreation.

Critical mass of vehicles is required to build trust that
a vehicle will always be available to residents.

Evaluating shared mobility in housing developments 6



Recommendations

We recommend individual developers incorporate shared mobility into their
corporate strategy. Innovative developers have the opportunity to create more value
in their projects and promote mobility choice, among other co-benefits such as

enhanced sense of community.

All stakeholders

Developers

Gather and share data to understand how people use
existing services and what works best.

Form and participate in a working group led by
central government. The working group should
consist of a range of stakeholders to help share data,
knowledge and help create a more enabling shared
mobility ecosystem.

Evaluating shared mobility in housing developments

Identify projects and plan for implementationtin
new or existing developments. This shetld-ifivolve
identifying funding requirements and-souirces, analysis
of business models and revenue streamis, and also
partnerships with shared mobility\xptoviders.

Deploy community engagement surveys in potential
trial sites to assess mobility needs and sentiment
toward shared mobility services.

Develop edueation, awareness raising and marketing
campaigng tenew buyers about the future of living a
low-car lifestyle. This should be done in partnership
withrshated mobility providers and local authorities.

Puture proof for shared mobility and electrification
with electricity infrastructure and dedicated space.

Engage with shared transport operators early in
the planning process to ensure the best design for
specific sites.



How can developers realise the opportunity? qu’

The scope of work in developing the framework included: C)

/\\O

\
Review of local and Review of New Zealand Review local and Interviews with Developing the Creating
international literature policies at a local and international case studies keholders framework model recommendations
to understand the central government level  of implementing inicluding developers, through workshops with for stakeholders
success factors, barriers to establish the context shared mobility Q central government, key stakeholders
and opportunities in that this framework local government and
different contexts will operate O transport agencies,

and shared mobility

Q/ iders
&\2\ provi
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Different options for shared mobility O
Scoping the project involves choosing which shared mobility services a developer wants to make available and how Y
This could include:
N
/ - i
l
X E \/\
N Q
E-bike or e-scooter share EV share Dedicated drop-off / pick up bays for

ridehailing or paratransit shuttles \/

N\

Other considerations of what other facilities can be provided in the development: \C)

| R
%\\ Gk ﬁ%\(‘/

¢ L«

Secured bike/ Bike repair facilities En@ ip facilities Commercial space
scooter storage

<N

Green space Co-working space

Evaluating shared mobility in housing developments
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We have created a scale of different levels of shared mobility integration as a guide to developing project options. @)
Type of Guide of number of Example %
shared mobility different components P O
Basic 1 EV share ?\
Basic + 2 Bike share and end of trip facilities Q~
- -

Basic + transit 3 EV share, bike share and on-demand shuttle bay PY

\‘
Basic + transit + 4 EV share, bike share, end-of-trip facilities, green space Mdens with

community facilities

public transport nearby ,_\

Fully optioned with 5+
commerical space

EV share, bike share, end-of-trip facilities, gre ?ngand ground floor
commercial with rapid transit nearby &

Evaluating shared mobility in housing developments




Developers can assess the context of the project to identify which local characteristics will influence the success of shared mobility.

Key Willingness Symbolic Social Mobility Energy Mobility app Cost of car Proximity Available Road Active Public
attribute to share perception acceptance needs infrastructure ownership to frequent government management transport Transport
of car destinations incentives policies network (PT)
ownership network
Measured by  Existing share ~ Surveyed Surveyed Household Availability /  Availability = Knowledge~Distance to Presence of Presence of Accessibility  Quality of
schemes perception  perceptions of demographics capacity and of lifecyele™{ town centre policy car restrictive  of network PT within
Survey of shared mobility accessibility  cost of car / and/or transit policies within 400m  400m
potential ownership  hub of community
residents / (Survey)
buyers
Projections ~ No existing Owning Negative view  Single or Existing No pre- None >2km No incentives ~ No restrictions No None
sharing acar is couple without infrastructure  existing/app available
schemes AND  necessary Neutral view dependents, would need Some 800m-2km Limited Footpath Infrequent
limited interest  status o daily caruse  upgrades for No digital knowledge Small scale parking and on-road  bus service
from buyers symbol Positive view developmert ) Viteracy 400-800m (<$50,000), restrictions bikeways
One family  gypport Well- 400 ring fenced (e.g. Frequent
No existing Neutral / with Proposed app  educated m incentives clearways) Off-road bus service
sharing practical use dependents,  ExiStihg . shared path .
schemes but value daily caruse  infrastructure Pre-existing Medium scale  Multiple _ Raplfl
interest from can support app incentives car-restricting ~ Dedicated transit
buyers Owning a Multi-family, <, evw Aoo + other (850-500,000) policies e.g.  footpath
car is a nice househeld, development pp f congestion gnd cycle
Local sharing  to have with 3\Ornore eatures for Large scale charge, parking infrastructure
schemes evident ' cars ‘used daily non-digital incentives maximums,
orseee | ANDexisting  Ovwning (>$500,000)1ow speed
cuccess buyers looking @ €aris limits
of shared for sharing unnecessary
mobility community

Evaluating shared mobility in housing developments
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Scope project

Having established an understanding of the context,
the project scope can be defined.

Depending on scale and complexity of the project,
multiple options might be identified during the project
scoping step. The alternative options might capture
key uncertainties about the project.

Funding Assessment

The costing guide allows the user to develop a
financial profile of their project, which consists
of the following key steps:

1. Define the project under assessment
using the framework.

2. Develop estimates around key financial
inputs of costs and revenues.

3. Understand the overall profitability of the
project and its various components.

The costing guide allows various scenarios
and options to be tested simultaneously for
the project, to better understand the financial
profile on an option relative to others.

Evaluating shared mobility in housing developments

Evaluate project options

Multiple project options can be evaluated against
key success criteria, using a multi-criteria assessment
(MCA), which asks developers to score each

option against weighted criteria as shown below.

The MCA can be adapted by changing or adding
criteria and altering the weightings to suit the
corporate goals or ethos of the property developer.

The scoring of each success criterion ¢an’be
done on a 5-point scale. The rows of'€ach success
criterion indicate the weightings.in sequence

with the heaviest weighting being first on the
list; which in this case is the investment cost.

Finalise project approach

This step is designed to share expectations and
assumptions about what it will take to deliver
shared mobility outcomes at that project location.
The final guidance can be used to justify further
investigation into shared mobility in developments
and give a developer confidence in pursuing a
shared mobility solution for their development.

Success criteria Weighting  Option 1 Option 2 Option 3
Investment cost 20% 4 3 2
Speedy implementation period 10% 5 3 2
Supports locaksharing economy and platforms 10% 3 4 4
Unl@cks land for enhanced amenity and project value 10% 1 4 5
Responds to community needs 10% 2 3 5
Attracts government incentives and funding 10% 1 4 4
Links with transit and/or services hub 10% 2 4 5
Potential to adapt to changing requirements by the community 10% 1 4 4
Profit potential of shared mobility service 10% 1 5 4
Total score 100% 2.4 3.7 3.7
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Worked example:

Queenstown We have developed an example of

the use of the framework to 1llustrate
how the framework can be applied to a

Queenstown Q.@
A developer is looking to create a 30- 't@nplex,

a mix of townhouses and apartments U% site close
to downtown Queenstown. The tar; ket is a mix
of families, young first home buyers and older people
who want to embrace the u\%s'('own lifestyle.

The business-as-usual ¢ on would be providing
1 carpark for each uni % ¢ developer wants to
test the options fo&le enting shared mobility.
Stepping throu amework produces the
following re

~
" _\/ Si«
y
y
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hypothetical development in QueenstowK\

2
N

3 Ass@project context

o

Projection based on
context of the development

Social acceptance of Positive

shared mobility

Mobility needs Some trips with dependents

Willingness to share No existing sharing, but
willingness from residents

Symbolic perception of Owning a car is necessary

car ownership

Energy infrastructure Existing infrastructure can
support a new development

Presence of a mobility app Pre-existing app (Uber)

Cost of car ownership Some knowledge

Trip length / proximity to <400m

frequent destinations

Available government
incentives/ subsidies

No incentives available

Road management policies

Unrestricted parking

Active transport network

No active travel infrastructure
within 400m

Public transport network

Infrequent bus service
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2. Scope project options

Based on the project context, a couple of options
for building in shared mobility can be considered.
Given the short distances to frequent destinations
there is greater opportunity for shared bikes and
active modes and the presence of a ride-hailing
service (Uber) can be catered for.

Project option

Using the costing model for the three scenarios %
developed we can approximate the annualised \O
cost of infrastructure and operations for the &

shared mobility system. @?‘
&

Space free up for other uses (m?) %er year
s

ie. increased dwelling or community spaces N (t and $NZD)
Vv
1. Basic + 56 14-27

Five carparks are removed, and two shared mobility vehicles are
provided.

O

2. Basic + community facilities

Ten carparks are removed and four shared mobility vehicles are
provided, as well as 10 shared bikes and a dedicated bay for ride-
hailing vehicle pickups and drop-offs.

65 X 34-66
3
X

3. Fully optioned with commercial space
25 carparks are removed, and six shared mobility vehicles are

provided, as well as 15 shared bikes, end of trip shower facilities, ride

hailing bay and 25m? of shared community space.

-

255 Q 56-105

Evaluating shared mobility in housing developments

O
N3
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3. Evaluate project options

The three project options can now be assessed against the multi-criteria analysis. Each of the success criteria is
weighted based on the developer’s priorities and then used to assess each of the options from 1-5.

Success criteria Weighting  Option 1 Option 2 Option 3
Investment cost 20% 4 3 )
Speedy implementation period 10% 5 3 2
Supports local sharing economy and platforms 10% 3 3 4
Unlocks land for enhanced amenity and project value 10% 1 4 5
Responds to community needs 10% 2 3 5
Attracts government incentives and funding 10% 1 4 4
Links with transit and/or services hub 10% 2 4 5
Potential to adapt to changing requirements by the community 10% 1 4 5
Profit potential of shared mobility service 10% 1 2 5
Total score 100% 24 33 3.9

Evaluating shared mobility in housing developments

Arup

4. Finalise project approach

Based on the MCA of project options and results of
the costing model, the developer might choose option
2 (Basic + community facilities) for their development
as it delivers the benefits that are most important while
not being as expensive as option 3.

The developer can then use this information to seek
out funding from sources, reach out to shared mobility
partners and inform design of the development.

16



Shared mobility in hypothetical
development - Queenstown

1 Secured bike storage 2 EV share and electric charger 3 Communal and green space

Evaluating shared mobility in housing developments 17



Worked example:
Christchurch

Evaluating shared mobility in housing developments

2
N

This example uses the framework for a L ASS@PI’OJ'W context
development located in Christchurch to
illustrate how the shared mobility solution (jé‘“

Projection based on
context of the development

can vary for a comparatively large and &\

Social acceptance of

Positive

Mobility needs

urbanised setting. & shared iobility

Some trips with dependents

/& frequent destinations

Christchurch O Willingness to share No existing sharing, but
A developer is looking to create a 6 apartment interest from buyers
building in a local town centre with d bus Symbolic perception of Owning a car is a nice to have
connections. The target marke me of families car ownership
and young first home buye_ ~The business-as-usual ey RS RN
comparison would be p g 1 carpark for each

7 ; support a new development
unit but the develope: ts to test the options for — —
implementing sha&obﬂity. Stepping through the Presence of a mobility app Pre-existing app
framework pr@ e following results: Cost of car ownership Some knowledge

Trip length / proximity to <400m

incentives/ subsidies

@Q‘ Available government

No incentives available

Limited parking restrictions

Q%Q Road management policies

Active transport network

On-road cycle lanes
within 500m

Public transport network

Frequent bus service
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2. Scope project options

Based on the project context, a couple of options for
building in shared mobility can be considered. Given
the presence of active mode infrastructure and bus
services, there is more confidence for people to choose
other travel modes and use shared mobility instead of
private vehicles for their travel needs.

Using the costing model for the three scenarios
developed we can approximate the annualised cost
of infrastructure and operations for the shared
mobility system.

Project option Space free up for other uses (m?) Costper year
ie. increased dwelling or community spaces (thousand $NZD)
1. Basic + 252 16-30
20 carparks are removed, and four shared mobility vehicles are
provided and 15 shared bikes.
2. Basic + community facilities 510 37-70
40 carparks are removed and six shared mobility vehicles are
provided, as well as 25 shared bikes and a dedicated bay for
ride-hailing vehicle pickups and drop-offs.
3. Fully optioned with commercial space 586 128-224

60 carparks are removed, and six shared mobility vehicles are
provided, as well as 40 shared bikes, end of trip shower facilities,
ride hailing bay and 100m? of shared community space.

Evaluating shared mobility in housing developments
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3. Evaluate project options

The three project options can now be assessed against the multi-criteria analysis. Each of the success criteria is
weighted based on the developer’s priorities and then used to assess each of the options from 1-5.

Success criteria Weighting  Option 1 Option 2 Option 3
Investment cost 20% 4 3 )
Speedy implementation period 10% 5 3 2
Supports local sharing economy and platforms 10% 3 4 4
Unlocks land for enhanced amenity and project value 10% 1 4 5
Responds to community needs 10% 2 3 5
Attracts government incentives and funding 10% 1 4 4
Links with transit and/or services hub 10% 2 4 5
Potential to adapt to changing requirements by the community 10% 1 4 4
Profit potential of shared mobility service 10% 1 5 4
Total score 100% 24 3.7 3.7

Evaluating shared mobility in housing developments

4. Finalise project approach

Based on the MCA of project options and results
of the costing model, the developer might choose
option 3 because even though it is the most
expensive option, it opens up a large amount of
space for complementary services and additional
revenue streams for developers (e.g., leasing
commercial space). Extra amenities also makes
the shared mobility assets more visible, which
may therefore improve utilisation.

20



Shared mobility in hypothetical
development - Christchurch

Evaluating shared mobility in housing developments

Legend
1 Secured bike and scooter storage with bike repair facilities
2 Green spaces and playground

3 Dedicated drop-off / pick up bays for paratransit shuttles

4 EV share and electric charger

21



Contact

Elizabeth Halsted
Associate Principal
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Evaluating potential for shared mobility in housing developments
Amup report to MoT and Ngai Tahu Holdings

Appendix D

Costing model Excel document
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