Mode shift to micromobility
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A note to the audience

This presentation is based on research report RR 674 — Mode shift to micromobility

While Waka Kotahi NZ Transport Agency provided investment, the research was undertaken independently, and the resulting
findings should not be regarded as being the opinion, responsibility or policy of Waka Kotahi or indeed of any NZ Government
agency.

Waka Kotabhi is established under the Land Transport Management Act 2003. The objective of Waka Kotahi is to undertake its
functions in a way that contributes to an efficient, effective and safe land transport system in the public interest. Waka Kotahi
funds innovative and relevant research that contributes to this objective.

People using this research should apply and rely on their own skill and judgement and, if necessary, they should seek
appropriate legal or other expertise regarding its use.
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Micromobility modes

6T

E-scooter E-bike E-accessible E-mopeds
Powered transport device < 300 W power Powered mobility devices Powered Transport Device
< 300 W power <1500 W 300 W - 600 W power
(Waka Kotahi determination) (Waka Kotahi determination)
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k' The mode shift research results

Mode shift to micromobility
Mode shift to public transport
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Mode shift range

Overall, micromobility mode
share is expected to be between
3% and 11% by 2030 depending

on a range of context factors

This represents a four-fold or more
increase on existing cycle mode
share, which has significant
implications for active modes funding

(3]

E-Scooter

Up to 5.7%
mode share

Up to 8.1%
mode share
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Table 5.7

Initial mode

Walk

Cycle

Car

Public
Transport

Micromobility mode shift — percentage of trips (by initial mode) shifted to each
micromobility mode

E-scooter
E-bike
E-moped
E-accessible
E-scooter
E-bike
E-moped
E-accessible
E-scooter
E-bike
E-moped
E-accessible
E-scooter
E-bike
E-moped

E-accessible

Micromobility mode Mode shift

3%-15%
3%-16%
2%-9%
<0.2%
<0.1%
34%-46%
<0.1%
<0.1%
0.2%-1.2%
1.3%-6.1%
0.5%-2.1%
<0.1%
1%-3%
3%-10%
2%-5%
<0.3%

E-Scooter

The table details which mode the micromobility
trips would mode shift from by the percentage of
that mode that will mode shift. It is a range, and
practitioners need to make judgement on where
in the range they choose

The figure (%) for mode shift from cycle mode
to e-bike is high due to the relatively smaller
number of cyclists than other modes
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Mode shift to micromobility

Modelled scenarios Mode share range

Major city - CBD » High uptake scenario for e-scooters

* Medium uptake scenario for e-bikes
Major city — fringe » Medium uptake scenario for e-scooters
(~5 km radius) * High uptake scenario for e-bikes

Major city - suburban < Medium uptake scenario for e-scooters
* Medium uptake scenario for e-bikes

Regional city — * Medium uptake scenario for e-scooters
CBD/fringe * Medium uptake scenario for e-bikes
Regional city - * Low uptake scenario for e-scooters
suburban * Low uptake scenario for e-bikes

E-scooter mode share: 1.6%-5.7% of all trips
E-bike mode share: 4.9%-5.1% of all trips

E-scooter mode share: 1.0%-3.4% of all trips
E-bike mode share: 7.7%-8.1% of all trips

E-scooter mode share: 1.0%-3.4% of all trips
E-bike mode share: 4.9%-5.1% of all trips

E-scooter mode share: 1.0%-3.4% of all trips
E-bike mode share: 4.9%-5.1% of all trips

E-scooter mode share: 0.3%-1.2% of all trips
E-bike mode share: 1.8%-2.0% of all trips
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Mode shift to micromobility: whole trips

Overall, ‘first mile last mile’ use
of micromobility in conjunction

Up to a 9% with public transport is

- - expected to increase public
Increase In PT transport trips by up to 9%,
tl’ipS depending on a range of

context factors, and decrease
car trips by up to 2%.
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Mode shift to public transport

Effect

Central business district
(CBD)/fringe
(~5 km radius)

High levels of public transport
» High availability of micromobility

CBD/fringe * High levels of public transport
(~5 km radius) » Low availability of micromobility
» High levels of public transport
Slpuiree « High availability of micromobility
Suburban * High Ievgls Qf publlc.transpo.rt.
* Low availability of micromobility
Suburban » Low levels of public transport

2% decrease in car trips
6% increase in public transport patronage

1.5% decrease in car trips
3% increase in public transport patronage

1% decrease in car trips
9% increase in public transport patronage

0.5% decrease in car trips
6% increase in public transport patronage

0.5% decrease in car trips
7% increase in public transport patronage
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£k ' How to forecast micromobility
mode shift and first / last mile
iImpact for public transport
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1 Mode shift to micromobillity
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Land-use / designation

Factors affecting mode Transport culture
shift to micromobility Social acceptabilty

Regulation

Availability of shared
micromobility

Trip length

Trip purpose

Socio-economic factors Technology cost

Season

Cost barriers (including Micromobility device
financial resilience to cost

Relative attractiveness of Weather

modes
Subsidies / incentives

device damage or theft,
and toinjury) Smartphone cost

Equity of access

Daylight conditions
at peak times

Access to / cost of parks

) Route value
Congestion

) Access to / cost of PT
Device range

Infrastructure
Network maturity

Safety
Topograph
Accessibility el

Scenic value

Activities / amenities

Proximity to attractors

Connectivity to PT

Social context‘Technology context ‘ Location context ‘ Trip context ‘ Variable factors
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Proximity of routes to
‘attractive’ destinations

How to forecast
micromobility mode share

Quality and safety of
route infrastructure

Land use Mode shift Adjustment
& Uptake range o Attractiveness of
factors

mode alternatives

Assess six factors :

Select the land use J Look up the correct to select mode Maturity of network /
& uptake mode shift range shift from within transport culture

forecast range

Amenity and aesthetic
value of routes

Socio-economic factors
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1 Mode shift to public transport




Sensitivity: General Parking facilities

Factors affecting first mile / last Availabilty
mile use of micromobility Shared micromobility

Maturity of Mobility as
a Service (MaaS)

Security

Cost

Ease of use / amenities

Socio-economic factors

Pricing model (per

distance, per time,

subscription-based,
subsidised, etc)

Cost barriers (including Technology cost

financial resilience to
device damage or theft, Smartphone cost
and to injury)

Route infrastructure

Connections with
proximity to PT hubs

Availability of /
distribution of / proximity
to shared devices

Micromobility device

Safety (including
CPTED aspects)

Equity of access cost/ obsoletion rate

Accessibility
‘Park and ride’
PT network factors

PT route frequency /
capacity / reliability

‘Carry on’

Fares / pricing

Owned micromobility

Maturity of culture

Device portability

Device size /
‘foldability’

PT vehicle fleet

Manoeuvrability (eg
aisle and door widths)

Designated space for
devices or device carriers

Social context ‘Technology context ‘ Usage modal context ‘ Infrastructure context ‘ Usage context
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How to forecast increase in public transport
patronage and associated reduction in car
mode share

. Adjustment
Land use Mode shift J
from
& context forecast
factors

Look up the
patronage increase
and mode shift

Assess six factors to
adjust the forecasts

Select the land
use & context

Presence / maturity of
Mobility as a Service (MaaS)

Quality of public transport
provided

Availability of shared
micromobility

Provision for micromobility
parking at connection
points

Ability to take devices onboard
public transport services

Maturity of micromobility
culture in the location
of interest
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k' How to forecast carbon emissions
reduction from micromobility




Metrofurban train
Bus - FCEV

Bus - BEV (two packs)
Bus - BEV

Bus - HEV

Bus -ICE ] i i |
Ridesourcing - car - FCEV | Carbon emISSIOnS by
Ridesourcing - car - BEV [two packs) ] : i i
Ridesourcing - car - BEY E i transport mOde
Ridescurcing - car - PHEV . ) :
Ridesocurcing - car - HEV 1
Ridesourcing - car - 1CE

- FcEv _ : The ITF assumption of 563 g CO2e

Taxi BEV [two packs)

T BV | /kWh has been replaced by 110 g

Taxi HEV

Private car - FCEV | | CO2e /kWh, reflecting New Zealand’s

Private car - BEW
U | relatively ‘green’ electricity
shared moped - BV Reference: MBIE (2020)

snared mapad - ICE
Private moped - BEV
Private moped - ICE
Shared e-bike
Private e-bike
Shared bike

Private bike

e g e | References: ITF (2020) Good to go?

Shared e-scooter (first generation)

Bobote R é | é Assessing the Environmental Performance
° . - = - = 0 of New Mobility, and Ensor, M (2021)

GHG emissions per pkm [g CO./pkm]

m Vehicle compenent  m Fuel component m Infrastrucure component m Operational services

Figure 3 — Carbon Emissions per passenger km by transport mode
(using NZ electricity generation)

New Zealand Government
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How to forecast carbon reductions

Micromobility Reduction in % Bevies [ vehiele ) ) )
mode of car veh-km (g COze / p km) TypICaI reductlons in
34

E-scooters 0.02% - 0.94% E-scooter emissions will be between

E-bikes 03555 - BIE0ES E-bike 20 0.5% and 2.5% of total
Car=ICE 150 urban car trip emissions

transport of car veh-km Bus — ICE 88

CBD 1.5% - 2.0% Metro/urban train 12

Suburban 0.5% - 1.0% Table 4 Carbon intensity of transport modes per passengers km

Based on New Zealand electricity generation in 2018, and assumed mix of personal and shared vehicles.
Reference: Ensor, M (2021)
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For further information:

Research report author:

matthew.ensor@beca.com

https://www.beca.com/

Full research report:
https://www.nzta.govt.nz/resources/research/reports/674/

Waka Kotahi NZ Transport Agency Sector Research Programme:

NZTAResearch@nzta.govt.nz
https://www.nzta.govt.nz/planning-and-investment/learning-and-resources/research-programme/
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