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THE GREAT UNBUNDLING

e

SMALL DISTANCES IN
SMALL VEHICLES

T ans I EfEas

LARGE DISTANCES IN
LARGE VEHICLES
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AUTONOMOUS LATE
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’O_
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Micromobility market will grow fastest
2026: 40 million units/yr
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URBAN POPULATION AT MID-YEAR,

1950-2050 (THOUS

/7,000,000

6,000,000

5,000,000

4,000,000

Sobdeon - = - - = B |

2800000 - - ARR |

1000000 =B B EEREERER

%3 WILL LIVE IN CITIES

ANDS)

..................................................................

___________________________________________________

3.9 BILLION 2014 (54%)

6.4 BILLION 2050 (66%)
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NYC MODEL

Trips Starting and Ending in Midtown Core, Fall
2015 8am-6pm

Diameter is relative frequency

SPEED (MPH)
N
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CITI BIKE COSTPER MILE TAXI
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TOTAL ADDRESSABLE MARKET

Forecast

Institute for Transportation &
Development Policy: Sharing
guideline is 10 to 30 On-Demand
station bikes per 1,000 residents
(1-3% of population)

China Tier 1 saturated at 6% to 7%

Targeting 5% suggests a
300,000,000 bike fleet for the global
urban market by 2030

This constitutes a 1:5 ratio to global
motor vehicle fleet
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HOW MUCH FASTER IS AN E-BIKE?

Mean Walking
4.3

Histogram

Source: Dozza, Werneke & Mackenzie, 2013, Naturalistic cycling study




HOW MUCH FASTER IS AN E-BIKE?

Observed Walking, Cycling Speeds
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Source: Dozza, Werneke & Mackenzie, 2013, Naturalistic cycling study




HOW MUCH FASTER IS AN E-BIKE?

Observed Walking, Cycling Speeds
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HOW MUCH FASTER IS AN E-BIKE?

Observed Walking, Cycling Speeds
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Estimated Costs for Automotive Lithium Batteries (Pack)

: COST OF BATTERY PACK

$1,300

$1,250

$1,200 4 LG Chem 2017
$1.150 Daimler 201

$1,100 Carnegie Mellon University 2016

£ Cairn Energy Research Advisors 2016
$1,050 # Nat. Renewable Energy Lab. (NREL) 2016
$1,000 4 Panasonic 2016
4 Tesla 2016
$950 MIT (Sadoway) 2016
$900 Ford (cell) 2016
£ Tesla 2015
5850 A GM 2015
$800 & MIT (Industry expert interviews) 2015
$750 Stockholm Environment Institute 2015

Johnson Matthey 2015

$700 Argonne National Lab 2015

$/kWh

$650 4 Tesla 2014
A US Dept. of Energy 2014
$600 A MIT (Sakti et al.) 2014
$550 4= Umicore 2014
$500 Australian Renewable Energy Agency 2014
Advanced Automotive Batteries 2014
$450 # V/TT Technical Research Centre of Finland 2014
$400 £ USABC (Industry) 2013
# Argonne National Lab 2013
$350 4 Johnson Matthey 2012
$300 LG Chemical 2010
$250 O Average
— Power Curve fit
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