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70%
of global 

GHG emissions

The world’s human activity is concentrated in cities

50+%   
of the global 
population 

80%
of global 

GDP
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40%
E-commerce is expected 

to grow by 2050
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Waste in the current transport system

A road reaches peak throughput only 5% of the time

50% of most city’s land area is dedicated to streets and roads, parking lots, service stations, 
driveways, signals and traffic signs

Accidents 

caused 

by human 

error:

95%

Deaths and injuries on the 

roadCar utilization rate

DrivingSitting in

traffic

The typical American car

spends 96% of its time parked

Parking

Tank to wheel energy flow - gasoline

Energy used to

move the person

Transmission

Idling

Engine losses

Auxiliary

At least 

86% of 

fuel never 

reaches 

the wheels

Land utilization rate
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Global megatrends that will significantly change mobility

Shared 

mobility

Autonomy
Connectivity 

and digitization

Electrification

>30 B USD invested 

in ride-sharing startups

~200-300B+ USD 
expected revenue pool 

increase by 2030 from 

connected car use cases

>40% of models announced 

until 2021 will have xEV

powertrains

~70% of miles in 

the US could be 

addressable by L4 

vehicles by 2030
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Insights

SOURCE: IHS, A2Mac1, McKinsey

Global BEV model launches per vehicle segment

▪ OEMs globally plan 

many BEV 

launches across 

all  segments

▪ Focus primarily on 

the B- and C-

segment in the 

next six years 

(>180 launches)

Produced 

in 2017

SOP in …

2019 2020 2021 2022 2023 20242018

Total SOPs

2018-2024

C

B

D

E

A

F

12

14

7

4

0

6

13

15

13

1

6

11

8

10

0

3

10

7

5

0

18

48

12

14

0

43

16

22

12

6

2

7

21

15

13

8

0

3

8

24

6

6

0

6 3 3 2 0 24

72

109

68

52

3

x Number of BEV 

launches

Vehicle segmentA-F

More than 300 BEVs launches alone are pushing a higher mass market 

penetration of EVs by 2024, particularly in the B and C segments



7McKinsey & Company

Unprecedented 

levels of data

Tumbling costs

Powerful new 

computers and 

algorithms

+

+

90% of data ever created was created in last 2 

years; and the growth rate is accelerating

Hard drive costs fell from $15.00/GB in 2000, 

to $0.03/GB in 2015

Advances in data science (e.g. deep learning) 

and computational power drove a 40x increase 

in processing power between 2010-2016

Connectivity will create unprecedented amount of data; combined with 

tumbling costs and powerful computers, this will drive data revolution
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The US ridesharing market is expected to grow 20-25% p.a. through 2021

2016 2021

28.3

54.5

13-15% p.a.

75.5
61.5

3-5% p.a.

20212016 2021

2-5% p.a.

2016

14.72
12.62

2021

20-25% p.a.

2016

21.9

60.5

SOURCE: Company financials, McKinsey Auto2030, US Census Bureau, FRED, Goldman Sachs Rethinking Mobility, UC Davis Institute of Transportation Studies, 

SherpaShare, SecondMeasure, and press search

Estimated value of rides
$B

Number of US users
M (% of US population)

Rides/user
Number of rides

Average price/ride
$
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Sets of enablers for establishing the car data ecosystem

SOURCE: McKinsey & Company

Car data ecosystem

Enablers 

sets

Back-end players 

and processes

In-car technologies Infrastructures 

Priorities

▪ Fitting a tailored “Human-

machine interface”:

– Customer ID tracking 

– Voice-activated smart 

assistants

– Augmented/virtual 

reality interfaces

▪ Maintaining control around 

the car “data gateway”

▪ Identifying a viable solution 

for aftermarket connectivity

▪ Building required capabilities 

around big data analytics

▪ Setting up required 

partnerships on data 

collection/sharing from 

external sources

▪ Providing a “seamless” 

connectivity experience to 

customers vs. other digital 

domains (e.g., connected 

work, connected home)

▪ Mapping and valuing own 

data assets

▪ Ensuring physical 

touchpoints alignment with 

strategy (e.g., dealers, 

service points)

▪ Defining strategy around 

data aggregators and 

marketplaces

▪ Addressing “digital 

advertisers”
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Percent

Annual cost of mobility
USD

Total driving distance per year
in km

New Owned CarShared AV

Uber Share of users1

89%

~20,000 km36%

~6,000 km

New Owned vs. Uber,

breakeven 2015

New Owned vs. Shared 

AV, breakeven 2030

SOURCE: McKinsey Center for Future Mobility

Why shared autonomous driving could be a true 

game changer

1 Share of users in urban conglomerations travelling less than x km per year

2 Washington, DC; ultra-high-density cities like NYC and London exhibit even higher threshold values 

▪ Using shared autonomous 

vehicles will be more cost 

effective than owning a 

car if users drive less than 

20,000 km per year, which 

applies to 89% of the 

urban2 population

▪ This explains AV strategy of 

mobility service providers 

such as Uber and LYFT
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An L5 autonomous vehicle is likely more than ~10 years away due to the 

technical barriers…

L5 tech readiness timelineTechnological challenges

Motion planning

Object analysis

Localization

Compute platform

Sensors

1 HAD: Highly automated driving 2 V2I: Vehicle to infrastructure

3 SLAM: Simultaneous localization and mapping

Technology bottleneck

8-10+ years

5-8 years

8-10+ years

3-5 years

8-10+ years

2-4 years

2-4 years

SOURCE: McKinsey Center for Future Mobility

▪ Interacting with other vehicles at high speeds 

and large numbers of pedestrians

▪ Detect, categorize and track pedestrians, 

infrastructure and other objects in all weather 

and lighting conditions

▪ Perceive and react to uncommon edge cases

(e.g., construction site)

▪ Accurate localization using feature-

based HAD1 maps

▪ Localization without maps on any 

road

▪ Increased computing power to process vision 
and other sensor data

▪ Commercially viable automotive grade platforms

▪ Improved resolution of automotive grade sensors
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… but constraining the operating environment enables L4 autonomy to hit 

the road in the next 2-4 years

1 HAD: Highly automated driving

8-10+

2-4

3-5

2-4

3-5

2-4

2-4

8-10+

5-8

2-4

8-10+

3-5

2-4

2-4

Timeline for L5 Timeline for constrained L4

L4/L5 tech timeline

▪ No highways, urban environments or operating 

during peak times 

▪ No operation during night or bad weather to 

improve accuracy of object detection

▪ Provide map based and/or V2X updates to route 

around edge cases

▪ Operate only on main roads that have been 

mapped

▪ Limit operation without maps to local roads with 

clear lanes/curbs

▪ No constraints necessary

▪ No constraints necessary

Constraints to accelerate timeline

Motion planning

Object analysis

Localization

Compute platform

Sensors
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Technologically addressable passenger trips in the US
Billion passenger miles traveled (PMT)

4,100

The majority of the US market could be addressable by highly autonomous 

vehicles by the mid-2020s 

Total

2014 

US

PMT

SOURCE: Expert interviews, DOT, McKinsey Center for Future Mobility

Robotaxi

2.0

Robotaxi

3.0

Robotaxi

1.0

Development 

and validation

Technology 

stage

2022-272018-22 2030+Ongoing
Date becoming 

available

Aggressive introduction of highway driving

Night time 

driving

Operational in 

urban 

environments

Operational 

in mixed 

urban/ 

suburban + 

highway

All miles, including 

unmapped/rural 

areas
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Autonomous vehicle use cases are driven by what is being transported, 

where it is being transported, ownership, and technological evolution

SOURCE: McKinsey Center for Future Mobility

What is being transported? Where can the vehicle operate?

Who owns the vehicle? What technology is being used?

Private 

ownership

Privately 

operated 

fleet

Driving 

assistance
Partial 

autonomy

Full 

autonomy

Public 

operated

fleet

Closed 

confined 

areas

Suburbs Rural 

areas

HighwaysCitiesGoodsPassengers

Drivers for

autonomous 

vehicles 

use cases
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Commercial vehicles contribute disproportionately to 

congestion and pollution

# of vehicles NOx emissions

30%
10%

Personal Commercial

Higher utilization

Higher fuel consumption

More polluting power train

Less strict regulation
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Commercial truck electrification will be driven by urban deliveries and 

regional trips with defined routes within battery range

Light duty 

trucks 

(LDT)

[Class 1-3]

Medium 

duty 

trucks 

(MDT)

[Class 4-6]

Heavy 

duty 

trucks

(HDT)

[Class 7-9]

▪ Reach TCO parity by 2021-23 in EU 

and 2025-26 in US

▪ Battery sizes of ~30-50kWh support 

shorter, urban trips

▪ City regulatory pressures to decrease 

emissions within city limits

▪ Electric trucks announced for launch 

2020-22 (e.g., Tesla, Nikola)

▪ Defined routes within battery range

▪ Do not need to rely on public chargers

Urban 

consolida

tion 

centers

Reduces 

delivery 

cost by

~25% 

Mileage 

~40%

Night 

deliveries

Delivery 

cost

reduced by 
~40% 

Mileage ~50% 

Delivery 

time ~70%

Electric commercial trucks already have some TCO parity 

applications… …with early use cases driving demand
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Future mobility will significantly evolve to be….

Less expensive

Greener

Safer

More convenient
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An Integrated Perspective on the Future of Mobility


