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THE GREAT UNBUNDLING

LARGE DISTANCES IN 
LARGE VEHICLES

SMALL DISTANCES IN  
SMALL VEHICLES

ELECTRIC EARLY 
AUTONOMOUS LATE

AUTONOMOUS EARLY 
ELECTRIC LATE

2026: 40 million units/yr
Micromobility market will grow fastest

DELIVERY
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3.9 BILLION 2014 (54%) 
6.4 BILLION 2050 (66%)

⅔ WILL LIVE IN CITIESURBAN POPUL ATION AT MID-YEAR,  
1950-2050 (THOUSANDS)
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CAR TRIP  DISTANCE DISTRIBUTION (US)  (N=748,918)
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Tr ips Star t ing and Ending in Midtown Core, Fal l  
2015 8am-6pm
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Diameter is relative frequency 

Data source: New York City Mobility Report, NYC Department of Transportation , October  2016 http://www.nyc.gov/html/dot/downloads/pdf/mobility-report-2016-print.pdf
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Population (urban) On-demand Density (On- At 5%
18,590,000 2,400,000 12.9% 929,500
11,547,491 800,000 6.9% 577,375
10,607,700 700,000 6.6% 530,385
24,152,700 1,500,000 6.2% 1,207,635
6,406,000 390,000 6.1% 320,300
8,230,000 450,000 5.5% 411,500
681,170 3,700 0.5% 34,059
1,650,000 6,250 0.4% 82,500
1,368,590 4,650 0.3% 68,430
3,670,622 8,500 0.2% 183,531
639,222 1,400 0.2% 31,961
2,700,000 5,800 0.2% 135,000
789,024 1,600 0.2% 39,451

10,601,122 18,200 0.2% 530,056
1,860,000 2,750 0.1% 93,000
9,787,426 13,600 0.1% 489,371
1,170,000 1,500 0.1% 58,500
637,000 760 0.1% 31,850
8,537,673 10,000 0.1% 426,884
870,887 1,000 0.1% 43,544
682,000 700 0.1% 34,100
1,767,000 1,700 0.1% 88,350
2,890,151 2,500 0.1% 144,508
2,700,000 2,000 0.1% 135,000
684,410 310 0.0% 34,221
4,180,000 1,600 0.0% 209,000
22,000,000 6,000 0.0% 1,100,000



TOTAL ADDRESSABLE MARKET

• 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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Source: Dozza, Werneke & Mackenzie, 2013, Naturalistic cycling study
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Source: Dozza, Werneke & Mackenzie, 2013, Naturalistic cycling study
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Source: Dozza, Werneke & Mackenzie, 2013, Naturalistic cycling study
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BIKES AVERAGE = 
3¼⤫ WALKING

E-BIKES AVERAGE 
= 5⅓⤫ WALKING

MAX S-PEDELEC 
= 45 KPH

 1.6⤫

Hi
st

og
ra

m

Observed Walking, Cycling Speeds

Speed (km/h)

0 5 10 15 20 25 30 35 40 45 50

14
Mean bike

40
Max bike



COST OF BATTERY PACK
Estimated Costs for Automotive Lithium Batteries (Pack)
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LG Chem 2017
Daimler 2016
Carnegie Mellon University 2016
Cairn Energy Research Advisors 2016
Nat. Renewable Energy Lab. (NREL) 2016
Panasonic 2016
Tesla 2016
MIT (Sadoway) 2016
Ford (cell) 2016
Tesla 2015
GM 2015
MIT (Industry expert interviews) 2015
Stockholm Environment Institute 2015
Johnson Matthey 2015
Argonne National Lab 2015
Tesla 2014
US Dept. of Energy 2014
MIT (Sakti et al.) 2014
Umicore 2014
Australian Renewable Energy Agency 2014
Advanced Automotive Batteries 2014
VTT Technical Research Centre of Finland 2014
USABC (Industry) 2013
Argonne National Lab 2013
Johnson Matthey 2012
LG Chemical 2010
Average
Power Curve fit


