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How consumers and businesses can seize
the benefits of the mobility revolution

Thriving on disruption series
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Mobility is undergoing one of the most transformational social,
technological and economic shifts of a generation, shaped by
three key disruptive forces: electric vehicles and alternative
powertrains, connected and autonomous vehicles and on-demand
mobility services. Sectors are being disrupted, with new
markets emerging, while others are converging, and some

are disappearing entirely. The winners are likely to be those
that can truly understand the impact and timing of disruption,
and seize the right emerging opportunities. This means swiftly
adapting business and operating models and securing the right
partnerships and acquisition targets.
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Three cross-sector megatrends are fundamentally
reshaping mobility for consumers and businesses.

The automotive, transport and wider mobility market is undergoing a
transformational social, technological and economic shift, fundamentally
changing the way people and products are moved. Many sectors, beyond
automotive and transport, are being disrupted, with new markets emerging,
existing ones converging, and others declining and possibly vanishing. New
entrants and startups are challenging incumbents, who in turn look to leverage
their experience and resources to build sustainable market positions.

Amidst continued population growth, urbanization and environmental concerns,
new forms of mobility are critical to support tomorrow'’s population hubs and
economic activity. Today's mobility systems suffer from congestion, inefficiency,
accidents and high prices. But the future promises convenient, safe and
economic mobility, with less impact to health and the environment.

Mobility transformation is fueled by three key technology-driven disruptive
trends: electrification of vehicles (EVs) and alternative powertrains, connected
and autonomous vehicles (CAVs) and Mobility-as-a-Service (Maa$S). Taken
independently, each would significantly disrupt the ecosystem; but in
combination, they should drive unprecedented change.

These advances are set to replace our current vehicle-centric system with

a radically more efficient, data-enabled and driverless ecosystem — with
consumers at its heart. Users would be able to seamlessly transition between
public, private, on-demand and scheduled modes of transport, with dynamic
travel information enabling mid-journey changes.

As the mobility ecosystem evolves, its global value is forecast to grow to more
than US$1 trillion by 2030."

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client
services and is a Swiss entity with which the independent member firms of the KPMG network are affiliated.
All rights reserved.
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At the same time, value will also shift and we expect From a private sector perspective, we believe change will
to see different business models emerging. For not be driven by any one company or sector. Instead it
example, with OEMs we see two dominant archetypes: requires unprecedented collaboration, to develop the right
‘Metalsmiths’ manufacturing ever more sophisticated mobility solutions. A fast-shifting ecosystem calls for swift
hardware (i.e. vehicles), alongside a new archetype, the decisions on changes to business and operating models,
‘Gridmaster’. The latter would manufacture vehicles, partnerships and acquisitions.

but also provide a platform for a variety of value-adding
customer services. As with all disruptive change, we
expect there to be clear winners and losers.

In the following pages we look at the evolving mobility
landscape in greater detail, considering each of the three
technology-driven disruptive trends in terms of timing,
However, the roll-out could vary significantly at both impact and implications for market participants.

a country and city level depending on degree of

urbanization, household choice, existing options,

infrastructure, and of course, local policies. Government

support significantly influences all three disruptive trends.

It also impacts the shape and pace of development of the

new ecosystem.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
member firms of the KPMG network are affiliated. All rights reserved.
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A promising start, but with the need to accelerate.

By the end of 2017, there were more than 3 million electric
vehicles worldwide.? Although this is less than 1 percent
of the total parc, electrification is undoubtedly at the top of
OEMSs' agendas. With future bans announced for internal
combustion engine (ICE) vehicles across much of the
developed world, OEMs have little choice but to adapt.
Volvo has pledged to manufacture only fully electric or
hybrid models by 2019 and it is not alone; almost every
major automaker has pledged significant investments in
electric technology. Given these trends, OEMs are striving
to win the battery technology race and secure access to
essential raw materials.

Ghinr

Passenger car

Scenarios for forecast UK passenger EV growth (% Sales)®

Expected total cost
of ownership parity
for passenger EVs

94%

Key
O— Core scenario (BEV/PHEV Sales %)

High/Low scenario variation

From a consumer perspective, uptake has varied
significantly by country, heavily affected by local policies.
For example, the Norwegian government’s generous
subsidies meant that nearly 40 percent of new passenger
vehicle sales were for either battery electric vehicles
(BEVs) or plug-in hybrid vehicles (PHEVs) in 2017 Similarly,
US and China have both offered strong financial incentives,
and in combination now make up well over half of the
current global EV parc.3The UK has also made steady
progress, with growth set to accelerate to 2030, by which
time EVs could account for 69 percent of passenger car
sales and 57 percent of light commercial vehicle (LCV)
sales.* In its strategy paper The Road to Zero®, the UK
government has reaffirmed its proposed 2040 ban on
conventional cars, setting a clear direction and aligning
itself with similar commitments in France, China, Norway
and India, amongst others.

LCV
Scenarios for forecast UK LCV EV growth (% Sales)’

Expected total cost
of ownership parity
for LCV EVs

91%

Key
O— Core scenario (BEV/PHEV Sales %)

High/Low scenario variation

2020 2030

2020 2030 2040
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The UK government'’s environmental and health policies
are arguably the biggest catalyst for consumers going
electric. These include higher vehicle excise duty (VED)
on diesel cars, continuation of the plug-in car grant and
London’s ‘“T-charge’ (emissions surcharge) zone — all
introduced in 2017 Such incentives will complement the
roll-out of the supporting charging infrastructure, rising
consumer awareness, and reductions in total cost of
ownership (TCO), which is expected to achieve parity with
ICE by 2021.

And the economics for LCVs are even more compelling,
thanks to fleet scale economies and high utilization,
which should bring TCO parity earlier than for passenger
vehicles. The acute price and TCO sensitivity of LCV

has the potential to make this sector a leader in EV
adoption; however, a lack of sufficient viable models on
the market means that adoption currently lags behind
that of passenger vehicles. Heavier commercial vehicles,
on the other hand, may take considerably longer to

go electric, due to the large battery sizes required for
long-distance haulage and the time taken to charge.
Alternative fuels such as natural gas and hydrogen remain
realistic alternatives.

EV take-up may have gathered momentum, but requires
a number of societal and behavioral changes to become
truly widespread, with three key barriers remaining:

1. TCO: Achieving TCO parity with ICE vehicles will be
critical for EV adoption. In the absence of further
government incentives, we expect this to occur around
2020 for LCVs, with passenger vehicles to follow soon
after, driven by a number of developments:

— Falling battery pack costs: the cost of battery
packs — which typically account for 40 percent of
the cost of an entire EV — has declined by over
70 per cent® in the past 7 years and is expected
to further halve by 2030 due to technological
developments (such as cell chemistry) and
production scale economies.

— Lower running costs: predominantly driven by:

e decreasing ‘fuel’ costs: EV charging should be
significantly cheaper than petrol/diesel on a per
mile basis, aided by technologies such as smart
chargers and vehicle-to-grid (V2G) energy trading

e 40-50 percent lower service, maintenance and
repair (SMR) costs, due to substantially fewer
moving parts.®

Improved residual values (RVs) for EVs: RVs
currently fall much faster than for ICE equivalents,
due to concerns about battery degradation (and
the risk of replacement), and fast-declining prices
for new EVs. These conditions should remain over
the next 1-3 years, but are then likely to improve
thanks to battery and range improvements in
newer, higherquality, mass-market models and
supportive regulation.

Increased range resulting in ‘productivity
parity”: This predominantly affects mobility
services fleets and LCV fleets, which are highly
utilized and, in the case of LCVs, carry a payload
that reduces range. Productivity falls when a
vehicle is taken off the road for a "top-up’ charge,
but improvements in battery range, charging
network coverage and charging speeds should
help to mitigate this.

EV choice and performance: mass-market
availability is still extremely limited, but is likely to
improve significantly as OEMs continue to invest
in new models for both premium and mass-
market segments. With several of our clients, we
see demand for some EV models far outstripping
available supply from manufacturers, both a
promising indicator and a call to action to raise
production.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
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Education:

— ‘Range anxiety’ still deters some buyers, with
drivers fearing getting stranded. However, our
analysis indicates that such worries are mostly
unfounded, with 99.3 percent of current UK
journeys within current EV ranges™ — a fact that
should, over time, change views.

— Published comparisons are not widely available
to generate insight on potential consumer
cost savings, revenue generation and other EV
benefits. VWWe expect this to change over time.

Infrastructure: A significant increase in public charging
points is required to give users confidence and to
support the UK government's vision for EV uptake.
Although EV charging is currently dominated by home
charging, we expect public charging to make up an
increasing proportion of charging behavior over time
(please refer to appendix 1 for more information).
Infrastructure roll-out presents a dilemma, with the
business case for comprehensive charging coverage
largely unproven until mass take-up, which cannot
happen without network scale.

Add to this the infrastructure required to provide

more electricity, and it is clear that public and private
collaboration is needed to facilitate roll-out, with either
party potentially taking the lead. The UK government
has already announced a >US$500 million private/public
charging infrastructure investment fund (CIIF). Although
this is a good start, far more capital will be needed.

The benefits case for EV adoption is clear: cleaner air,
quieter streets, and a chance to meet global carbon
emissions reduction targets to address climate

change. Governments also see an opportunity to stake

a leadership position for domestic industries in the
emerging EV value chain. Overall, this is a promising
start, but progress depends upon continued collaboration
from the various ecosystem participants.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
member firms of the KPMG network are affiliated. All rights reserved.
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Experimentation to date — now for coherent future
mobility strategies.

In many markets, we see a clear shift in the way consumers view mobility,
not least in their views towards vehicle ownership. This trend is particularly
pronounced within urban areas, where people have greater mobility choice. In
KPMG's Global Automotive Executive Survey 2019, the opinion of decreasing
ownership of vehicles is also shared by 39% of surveyed consumers, which
shows that half of car owners know today that they will no longer want to
own a personal vehicle by 2025."" Similarly, UK Department for Transport
figures show the percentage of men in England aged 17-20 holding a full UK
driver's license falling from 51 percent in the mid-1990s to just 29 percent in
2017 (and from 81 percent to 69 percent for men aged 21-29)."? These shifts
can be partly attributed to the demand for consumer mobility ‘as a service’
as an alternative to ownership. Most notably through the emergence of
on-demand private car hire firms such as Uber and Lyft, which have rapidly
become commonplace in cities worldwide.

Mobility-as-a-Service is an evolving concept of how consumers and
businesses move away from vehicle ownership towards service-based
transport. In this sense, MaaS includes multi-modal aggregation of transport
modes as well as on-demand mobility.

In the overall landscape of mobility we highlight four areas where
organizations are innovating to create new business and service models.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client
services and is a Swiss entity with which the independent member firms of the KPMG network are affiliated.
All rights reserved.
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The emerging mobility services landscape

Mobility-as-a-Service aggregators
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Multi-modal Maa$S aggregation:

There are many examples around the world

where customers can travel on different

modes of transport (from different providers)
via one payment platform.

Although such services are typically restricted to public
transport, new, integrated private/public versions are
emerging. MaaS Global operates a Maa$S platform in
Helsinki, Finland, and is also trialing a scheme in other
countries including the UK. The company has developed

a travel product called Whim with a monthly subscription.
Customers can plan and pay for individual journeys via
train, bus, taxi, carrental and bike-share on a single app, or
purchase an ‘all-in’ subscription covering all their transport
needs in the city for a fixed price.

O Area of innovation

And Helsinki is not alone. Denver, Los Angeles, Las
Vegas, Singapore, Barcelona, Hanover, Vienna, Montpelier,
Gothenburg, Paris and Eindhoven have all piloted some
kind of Maa$S solution at the time of writing. Despite these
exciting developments, public authorities still struggle to
balance the user experience offered by MaasS, with policy
objectives of economic growth, social inclusion, space
optimization, environmental benefit, and citizen health and
wellbeing. There is also a huge opportunity for Maa$S to
replace company cars, although this will require significant
shifts in tax policy. KPMG's MaaS Requirements Index'®
enables operators and authorities to understand the
optimum level of regulation and policy needed to achieve
their objectives, while balancing the commercial needs

of operators.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
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Car subscription services:

2 Over the past year, we have seen innovation

in new car subscription services. Traditional

personal contracts or long-term leasing

arrangements are being replaced by more flexible monthly
contracts bundling insurance, maintenance and other
costs within an all-inclusive price, accessed online. With
consumers increasingly tempted to forgo personal vehicle
ownership for more flexible access, subscription services
could be a ‘'middle ground’ for those who still want full-
time access to a vehicle and flexibility to change models or
‘pause’ their usage.

OEMs and independent platforms are both introducing
new subscription schemes, and testing out new
business and operating models. Importantly for OEMs,
these schemes represent an opportunity to maintain
relationships with customers and wrestle back control
from on-demand platform providers.

On-demand mobility:

8 Demand-responsive, private hire car

providers are growing in popularity. They
offer customer connectivity, account-based
payments, intelligent routing algorithms and a large pool
of drivers (often prepared to work in the so-called ‘gig-
economy’), and can be paid for in arrears and on account.
The most prominent example is Uber, introduced to the
UK'in 2012, which recorded over 20 million journeys in its
first 4 years.™ By early 2017 half of the UK population had
access to Uber services.

However, ride-hailing is not the only on-demand model.
We have seen sustained interest in carsharing schemes,
such as BMW's DriveNow. Another innovation is dynamic
shuttle services, also known as demand responsive transit
(like ViaVan) that combine elements of mass transit with
dynamic routing.

Penetration of such services is only expected to grow
further with the advent of autonomous vehicles (AV), with
an associated pronounced decline in vehicle ownership,
particularly in urban areas. Roughly half the cost of on-
demand private hire vehicles relates to the driver and as

a result, we estimate that AV MaaS provision could be

up to 40 percent cheaper than private vehicle ownership
by 2030.%

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
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Cost per mile - UK modes?®
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metropolitan rail services 2030

é} Maa$ provision could be up to 40%
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Commercial vehicle innovation: Companies such as Starship Technologies — with
While passenger transport is often the autonomous rok?ot.m delivery pods — are shaking up the

L . future urban logistics landscape. We shall address each
focus when considering the benefits of

of these topics in more detail in a forthcoming series of

mobility, commercial vehicles and logistics _ . ,
articles on the commercial vehicle market.

should not be forgotten, given the significant economic
and sustainability impact. There is widespread innovation  In these four focus areas, we expect to see increasing

in business models — with the rise of peerto-peer innovation and experimentation in new business models,
logistics platforms and consignment sharing —as well as  which should attract venture capital and investment.
new modes like drone delivery (as tested by several large  However, we believe true step-change will come as
technology players). mobility services are coupled with driverless technology
(discussed in the following section) that enables an

While alternative fuels, connectivity and automation should |
integrated and automated transport ecosystem.

eventually impact most of the supply chain, we expect an
initial focus on lower emissions for heavier vehicles and
innovations in last-mile deliveries.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
member firms of the KPMG network are affiliated. All rights reserved.
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CAV is set to revolutionize global transport.

CAV offers an opportunity to transform the world by
fundamentally altering the way people and goods are
moved. It could improve safety and congestion, while
opening up independent mobility to excluded people
such as younger or older travelers. It could also increase
productivity, bring a new travel experience, change the
roles of future employees and free up valuable urban land
like parking lots.

Momentum towards highly automated (Level 4) CAVs
continues apace. At least 15 OEMSs have pledged to
release Level 4 AVs between 2019-2025",with much

of the early deployment expected to be in urban areas.
Alphabet subsidiary Waymo has already formally launched
its commercial self-driving car service in Arizona.'

Level 5 autonomy — full autonomy in all locations and
conditions — may not arrive before 2030. Even this may
be an unrealistic target, with the market instead launching
iterations of Level 4 autonomy, gradually expanding the
areas where such vehicles can travel.

Although the onset of CAV should decrease the overall
number of vehicles, the number of journeys and total
distance traveled is likely to increase. Initial projections for
the UK suggest that total passenger miles traveled could
rise by as much as 10 percent between 2015 and 2030.™
This will be driven by more affordable on-demand mobility
services, as well as greater access to groups currently
excluded (e.g. the young and elderly). These vehicles

will increasingly be owned by fleets and, like taxis, will

be heavily utilized assets. This is in stark contrast to the
average passenger car, which currently stands idle 95
percent of the time.?° With less need to own a vehicle, we
expect a pronounced decline in car sales by 2030.

Scenario for forecast UK AV (L4/5) growth in new car
and LCV sales

Given OEM investment and simplicity of highway
driving, AV adoption in commercial vehicles is expected
to outpace passenger cars

Driver cost-benefit to TCO

Safety concerns as key metric
Policy likely to drive adoption =
Forecast driver shortages 0

%G€-0¢

Share of sales (%)

1
1
2020

2015 2030

2025

But the speed of adoption is likely to vary significantly by
region, based on four key pillars underlying AV adoption:
availability of infrastructure, AV technology research &
development (R&D), public acceptance of the technology,
and the regulatory environment. These factors are
considered in detail within KPMG's AV Readiness Index.?’

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
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The emergence of CAV, supported by new technologies
and a maturing digital and physical infrastructure, will
create an explosion in new value opportunities.

As increasingly connected cars evolve to become “computers on wheels’
they will generate more data than ever before, which can benefit consumers
by increasing the safety, convenience and enjoyment of journeys.
Maintenance can go from being reactive to predictive, new parts can be
ordered automatically and whole fleets can be dynamically managed. In
addition, overthe-air software updates can improve vehicle performance
without anyone even coming into contact with the vehicle.

From a passenger experience perspective, connectivity should significantly
broaden the scope of in-vehicle entertainment, commerce, health and
working opportunities. CAV should also enhance road management,
enabling transport authorities to manage capacity on busy routes, using CAV
communications infrastructure to keep traffic flowing and reduce congestion.
But this scale and breadth of connectivity also has implications for cyber
security??, which is likely to be a major issue area to be addressed through
to 2030.

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client
services and is a Swiss entity with which the independent member firms of the KPMG network are affiliated.
All rights reserved.
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From disconnected verticals to an interdependent ecosystem.

Historically, the transportation industry has operated
along largely linear value chains. This is all changing.
Various sectors are converging, eager to seize revenue
opportunities in a new mobility ecosystem. The result is a
complex web of interconnected value chains.
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We expect a multitude of new entrants to take a
share of this new market, with unprecedented levels
of partnership and collaboration in the search for
new solutions.
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At the same time, sources of value will fundamentally
shift both within value chains and across the ecosystem.
The value derived from today’s personal car is fairly
equally split between upstream (raw materials to finished
vehicles) and downstream (all other parts of the value
chain). Customers typically directly buy services such

as fueling, insurance and service, maintenance and
repair. Downstream revenues associated with personally
owned vehicles are estimated at US$45,000 over a

car's lifetime.?® But, by 2030, in an EV-CAV-MaaS world,
we believe the downstream value could be as much

as ten times larger, driven by new, digitally-enabled
revenue streams.

Having enjoyed years of strong, steady revenues and a
good share of the value chain, incumbents and perhaps
even entire sectors may be completely eliminated,
whilst opportunities for new services (and new entrants)
will emerge. The impact is likely to be farreaching:

Automotive:

We expect the market to divide into two

main areas. Some incumbent OEMSs should

remain ‘Metalsmiths’, manufacturing
ever more sophisticated vehicles but losing the end
customer interface as they sell into mobility services
fleets. Meanwhile, others will evolve to become new
‘Gridmasters’ that continue to manufacture vehicles, but
also provide platforms for a variety of customer (mobility)
services. Vehicle brands and driving performance may
cease to be the key purchase decision criteria; customers
may look instead for a strong user interface and vehicle
utility. This trend could well open the door for technology
players to become the main customer interface.

Energy:

The decline in ICE vehicle sales, and the
subsequent impact on the vehicle parc,
should significantly reduce demand for
hydrocarbons. Fuel retailers will not want to be left

with stranded assets, and most have already started

to adapt their business models. Meanwhile, adoption

of passenger EVs will increase demand for charging
services, electricity, and power and utilities infrastructure,
resulting in new business models oriented around the EV
value chain. For heavier commercial vehicles, we expect
a divergence in alternative fuel over the next 10-20 years,
with companies taking bets on the technology and supply
chain based upon national and even regional dynamics.

Government:

A decline in hydrocarbon fuel sales

would significantly reduce tax revenues,
whilst the impact on public transport
systems remains uncertain. Governments globally
should therefore assess the impact of this change

and look at alternative sources of revenue — such as
taxing miles traveled. They should also consider how

to support or directly fund new technologies that could
be exported for national gain. Developing new sectors
is particularly important given the social impact of likely
job losses in sectors like commercial driving. We expect
local authorities and cities to play an important role in
adoption, with policies and regulation strongly influencing
market entry decisions by leading players.

fh
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Financial services:

®

N—"

Huge changes are expected in a sector
with strong ties to high-value vehicle
assets.? As vehicles become autonomous,
individuals may no longer require insurance coverage,
forcing providers to develop product liability solutions

to sell into major mobility services fleets. Within the
payments market, new mobility services, such as charge
point payments and mobility services contracts, call for
innovative new payment mechanisms. And as fleets and
companies transition to new technologies and business
models, there will be a huge reliance on financing from
both new and traditional sources. In vehicle finance —
traditionally a key driver of car sales — the focus is likely
to shift from individual finance to new mobility fleets.

Finance will be a key part of future automotive strategies,

as demonstrated by several recent OEM acquisitions.

Consumer:

A With drivers freed from the shackles of
m driving, retail, entertainment and health

providers have a great opportunity to
market content for consumption during journeys,
particularly as vehicles become more connected.
However, there may well be a battle for the interface that
consumers use to access these services — through their
personal phones or the vehicle itself.

Infrastructure:

Aside from the immediate requirement for

EV charging points, the typically slower

paced infrastructure market should be
impacted in a number of ways. Private infrastructure
players, such as parking lots, need to manage potentially
rapid changes in driving behavior, as AVs collect and
drop off passengers (or re-charge) rather than park. This
could regenerate urban landscapes, as prime real-estate
gets used for last-mile delivery, charging and SMR hubs,
data centers, entertainment or leisure. Local transport
authorities should evolve, to manage not just physical
infrastructure but also data exchanges, integration
and maintenance of transport services. ‘Smart’ traffic
management may become increasingly important, as AV-
enabled mobility increases the total miles traveled.

Telecommunications, media and
technology:

®

' Data — the key foundation of future mobility
— presents huge opportunities for telco,
media and technology organizations across the emerging
interconnected ecosystem. CAVs will generate and use
unprecedented levels of data, whilst mobility providers
depend on digital platforms and databases to execute
their services. Communications infrastructure — whether
5G or other technologies — is essential to support vehicle-
to-vehicle (V2V) and vehicle-to-grid (V2G) sensing and
communication applications.

Although the above is not an exhaustive list, it is clear that disruption is likely to reverberate across a multitude
of sectors, providing huge opportunities, risks and even existential threats.
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%king a place In the
New mobity ecosystem

Decisions made now are likely to determine the future for many companies, with
some positioned for success, and others facing a fight for survival.

As incumbents, new entrants and startups compete for And while the shape of the future mobility ecosystem
a share of the mobility market, each should consider remains unclear, it is already in the process of
where to play and how to win. Companies only have a transformation.

small window of opportunity to get ahead and position
themselves to shape the future ecosystem. This means
being a fast mover, by securing beneficial partnerships,
acquisition targets and structuring internal financial,
business and operating models.

Through our extensive work with existing and new
mobility players, we observe a consistent set of disruptive
themes. The following framework is designed to help
players develop appropriate strategies to overcome these
challenges.

In this disruptive context, organizational leaders may well

feel overwhelmed and uncertain of the steps they need

to take.

Five themes: Making sense of mobility disruption

Fighting for the customer
e Cross-value chain bundling
e Participation models (ingredient vs. aggregator)
e Partnerships and alliances
Disruptive theme
I 1

o Decoding disruption

S

Searching for scale
e | eading indicators

@
f & e Flexible business and
e Proof of concept operating models
e Fast failing / speed-to- e Market expansion
market
e Agile governance P

L J Monetizing data Un-stranding assets
Potential winning strategies e Data sharing and e Maintaining 'pivot
aggregation potential’
e Understand the e Repurposing assets
customer e |everaging existing
capabilities

T S I

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
member firms of the KPMG network are affiliated. All rights reserved.

16 Mobility 2030



@ 1. Decoding disruption (and overcoming
‘action paralysis’)

The first challenge for many businesses is to understand
the nature of disruption: the likelihood, and scale and
timing of potential impacts. In some cases, uncertainty
and lack of tangible, proven options may cause ‘action
paralysis’, as organizations wait for others to make the
first move. In other cases, a few enlightened individuals
may struggle to convey a sense of urgency across their
organizations.

Whilst these delays may represent a significant risk, there
are ways to accelerate change. Organizations could distill
the key leading indicator(s) of disruption (for instance,

for a fuel forecourt business this may be national EV
adoption rates), and monitor for when corrective action
needs to be taken. This may take the form of a ‘playbook’,
with clearly defined trigger points and associated actions.
A more proactive approach (seen in the rise of corporate
venture capital in the mobility sector) is to devote
resources to small-scale pilots or ventures, to test new
ideas and provide potential platforms for future growth.
New governance may be needed to enable a swift
reaction to market changes.

@ 2. Fighting for the customer

With emerging value chains, breakdown of sector
boundaries and the rise of aggregator business models,
there should be increasing competition for consumer
ownership. At the same time, shifts in consumer
preferences are placing further pressures on incumbents,
who may not have the agility to quickly launch new
products, due to the legacy of older manufacturing plants
and IT systems. For instance, as consumers move away
from personal vehicle ownership towards on-demand
mobility services, their direct relationship may shift from
the car brand to a vehicle-agnostic platform such as Uber
or Lyft. At the same time, technology giants loom large
over the sector; these players have both the brand and
the customer journey to significantly disrupt the industry.

In response, some players are creating joint propositions
across different parts of the value chain to improve
customer convenience and capture share. Examples
include the bundling of insurance and servicing into a
flexible vehicle subscription, or combining home energy
with roaming EV charging. In both cases, the ability to
develop cross-sector partnerships and alliances quickly is
key to securing capabilities, suppliers and channels.

Highly specialized companies could also aim to
dominate non-customer facing segments of new value
chains. However, they should be wary of becoming
commoditized, and work with future customer ‘owners'’
to ensure they deliver real value.
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@ 3. Un-stranding assets

Many players view the evolving mobility landscape
through the lens of their existing assets. They need to
‘un-strand’ these assets and position themselves to
access emerging opportunities.

Consider a parking lot in a city center. In a world of AV
taxis, vehicles may no longer require long and expensive
stays. Instead robo-taxis, powered by algorithms, will
either be constantly on the move or stored in out-of-town
depots. But this opens up opportunities to re-use the
land — perhaps as a logistics hub for last-mile urban AV
deliveries. Farsighted owners may even have put in place
the legal and physical infrastructure to quickly execute
such a change. And they may also have realized the
benefit of bringing in a partner to provide complementary
capabilities, bringing competitive advantage and
increasing speed to market.

4. Monetizing data

Given its immense potential value, data is often referred
to as ‘the new oil'. In future, more data will be captured
than ever before, through connectivity, sensor technology
and the needs of AV, with consumers increasingly

willing to share personal information in exchange for an
appropriate return.

Making best use of and monetizing this data is likely to
drive two trends:

1) The continued use of data to better understand
customers, and drive value through better targeting of
individuals and organizations.

2) The rise of data aggregation and processing platforms
that share pooled data from disparate sources for
mutual benefit. For example, EV charger usage data
could be fed to chargepoint operators, power utilities,
consumers, OEMs and city planners to create the
most efficient network.

5. Searching (and planning) for scale

Once the nature of the potential disruption is understood,
and an appropriate response designed, the next step is
to scale the new proposition. This may involve rolling out
a successful pilot of a new mobility business model (e.g.
Maa$S aggregator platform), or developing a leading-edge
technology (e.g. solid state battery).

In the new mobility landscape, the ability to scale and
commercialize quicker than your competitors could be
critical; platform models, data-driven Al, manufacturing
supply chains and brands all benefit from scale
economies. Organizations should therefore consider
how they grow across multiple markets and segments,
and how their supporting operating model is structured.
Financing growth is another important issue; funds

will need to be diverted from other projects, sourced
from the market, or spread across partnerships or other
innovative mechanisms.

A successful strategy calls for alignment of financial,
business and operating models — something that can be
often neglected.
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Collaborate or commiserate: \Working together to build a
new mobility ecosystem

We would like to offer one final observation: successful examples of
collaboration in disrupted industries suggest that no single company or sector
can drive change.

A unique combination of cross-sectoral capabilities is required to build
enduring solutions to move people and goods. In short: collaboration is not
an option, but a necessity. This may take the form of mergers, acquisitions,
partnerships or strategic alliances?®, to address considerations such as
speed to market, scalability, flexibility, risk appetite, long-term vision and
Intellectual Property (IP). There are many examples of technology companies
and OEMs collaborating (e.g. DaimlerUber, Hyundai-Cisco, VW-Nvidia),
combining deep automotive experience with new, disruptive technologies.
Some collaborations may be long-term, others transitory to meet immediate
capability gaps. But speed is imperative to stay ahead.

We are at the beginning of a truly transformational journey. The strength
of consumer demand and regulatory pressure, and the rate of change of
technological development for vehicle electrification and automation, are
increasing exponentially. This disruption is likely to be significant and bring
great opportunities and risks.

We believe we have offered some thought-provoking insight into the impact
of disruption and the potential responses. The Mobility 2030 journey has
begun, and one thing is for sure — there will be no going back.
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Charging behavior assumptions (KPMG Mobility 2030 analysis)

Transient® Home® Destination' Hub Transient® Home® Destination' Hub
Private 3-8% 70-80% 17-22% - 5-15% 65-80% 15-20% -
Fleet car -
3-8% 70-80% 12-22% - 7-20% 60-75% 18-20% -
home
Fleet car -
20-25% - - 75-80% 15-20% - - 80-85%
hub
Fleet van —
5-8% 70-75% 20-22% - 10-20% 60-70% 20% -
home
Fleet van —
20-25% - - 75-80% 15-20% - - 80-85%
hub
Transient® Home® Destination' Hub Transient® Home® Destination' Hub
Private 15-25% 60-75% 10-15% - 20-30% 50-65% 15-20% -
Fleet car -
15-30% 50-75% 10-20% - 20-35% 45-65% 15-20% -
home
Fleet car -
10% - - 90% 5-10% - - 90-95%
hub
Fleet van -
25-30% 50-55% 20% - 25-35% 45-55% 20% -
home
Fleet van —
10% - - 90% 5-10% - - 90-95%
hub

Notes: (a) Includes all ultra-rapid charging, irrespective of location e.g. MSAs, destination; (b) Includes off-street parking; (c) Includes workplace and any destination location
where you stop for a specific activity; (d) Charging behavior percentages refer to the share of power being charged to a car and the location where this comes from

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client services and is a Swiss entity with which the independent
member firms of the KPMG network are affiliated. All rights reserved.

20 Mobility 2030



- 1. KPMG Mobility 2030 analysis
D U IFC | ﬂg 2. Global EV Outlook 2018, International Energy Agency, 30 May 2018.

https://webstore.iea.org/global-ev-outlook-2018

a NOLES o
4.  KPMG Mobility 2030 analysis

5. The Road to Zero, HM Government, July 2018.
https://www.gov.uk/government/publications/reducing-emissions-from-road-transport-
road-to-zero-strategy

6. Global EV Outlook 2018, International Energy Agency, 30 May 2018.
https://webstore.iea.org/global-ev-outlook-2018

7 lbid.

8.  Lithium-ion battery costs and market, Bloomberg New Energy Finance, 5 July 2017
https://data.bloomberglp.com/bnef/sites/14/2017/07/BNEF-Lithium-ion-battery-costs-and-

market.pdf
9. KPMG Mobility 2030 analysis
10. lbid.

1. Global Automotive Executive Survey 2019, KPMG International, January 2019. https://
home.kpmg/xx/en/home/insights/2019/01/global-automotive-executive-survey-2019.html

12. Full car driving licence holders by age and gender: England, Department for Transport
National Travel Survey, 26 July 2018.
https://www.gov.uk/government/statistical-data-sets/nts02-driving-licence-holders

13. Maas Requirements Index, KPMG in the UK.
https://home.kpmg/uk/en/home/insights/2017/08/reimagine-places-mobility-as-a-service.
html

14. Cross-country: The growing miles of Uber UK, Uber Blog website, 10 June 2015. https:/
www.uber.com/en-GB/blog/london/cross-country-the-growing-miles-of-uberuk/

15. KPMG Mobility 2030 analysis

16. Ibid.

17 Ibid.

18. Waymo starts charging autonomous car riders in Arizona, Financial Times, 5 December
2018. https://www.ft.com/content/f04a1262-f845-11e8-af46-2022a0b02a6c

19. KPMG Mobility 2030 analysis

20. Spaced out: Perspectives on parking policy, RAC Foundation, July 2012.
https://www.racfoundation.org/research/mobility/spaced-out-perspectives-on-parking

21. 2018 Autonomous Vehicles Readiness Index, KPMG International, January 2018. https://
home.kpmg.com/xx/en/home/insights/2018/01/2018-autonomous-vehicles-readiness-
index.html

22. Your connected car is talking: who's listening?, KPMG, December 2016.
https://assets.kpmg.com/content/dam/kpmg/se/pdf/komm/2016/se-yourconnected-car
is-talking.pdf

23. KPMG Mobility 2030 analysis

24. Mobility 2030: Opportunities for financial services, KPMG in the UK, 8 May 2018.
https://home.kpmg.com/uk/en/home/insights/2018/05/mobility-2030-opportunities-for
financial-services.html

25. Strategic alliances: a real alternative to M&A?, KPMG International, November 2017

https://home.kpmg.com/xx/en/home/insights/2017/11/strategic-alliances-real-alternative-
to-m-and-a.html

© 2019 KPMG International Cooperative (“KPMG International”). KPMG International provides no client
services and is a Swiss entity with which the independent member firms of the KPMG network are affiliated.
All rights reserved.

Mobility 2030 21




Ma

)l
JaU Initiat

[dtVE

Tackling challenges with the mobility ecosystem through cross-sector collaboration.

Mobility 2030 — simply defined — is about understanding
how people and goods will move in the future.

In early 2017, KPMG in the UK convened senior
stakeholders from across sectors and geographies

to create what is now the Mobility 2030 network.

More than 200 contributors have participated to date,
from some of the world's largest organizations and
government departments to fast-growing start-ups.
Numerous collaborative events have been held as part
of the initiative, to work through critical themes, identify
opportunities and risks, stimulate new partnerships and
collaboration, and jointly shape the evolution of mobility.
Collectively, our vision is a cleaner, safer, more efficient
and more economic transport system that will underpin
future societies and markets.

In parallel — and through our mobility hubs across the
globe — we have employed our insight, experience
and reach to support clients from across sectors to
better understand the future mobility ecosystem

and the implications for their financial, business and
operating models.

As engagement across the value chain grows
dramatically, we feel that now is the time to bring
together our existing thought leadership and market
knowledge to explore some of these questions, as well
as broader ecosystem themes. \We passionately believe
that collaboration and the sharing of ideas is vital to
accelerating the ecosystem’s development.

\We hope that these papers — covering both broad
and specific topics and taking a mixture of country,
regional and global perspectives — will be informative
and stimulate further collaboration across the
mobility ecosystem.

A number of recurring questions have
emerged, including:

How will customers respond to potentially
radical changes to our daily lives and
environments enabled by technology? What
will their future behaviors be?

)

Where will value be created across the
future mobility ecosystem? How big will the
‘value pools’ be and how wiill they evolve?

What will the new ecosystem look like and
how will the various players’ roles change?
Who are the emerging customers for EVs,
CAVs and MaaS? What will these customers
value?

What are the potential participation
strategy options, given existing asset bases
and capabilities? Who are the key players
across the value chain? Which organizations —
or countries — are set to win?

What are the implications for financial,
business and operating models? How
should financial ambitions change? Where and
when should car companies, energy providers,
etc. participate? How can they evolve to
participate effectively?

Charlie Simpson
Partner, Head of Mobility 2030,
Global Strategy Group, KPMG in the UK
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KPMG has published a number of other reports, surveys and thought leadership pieces
on future mobility, automotive, logistics and other impacted sectors.

A suggested reading list is provided below, whilst KPMG
in the UK's Mobility 2030 web page provides access to the
full list of related publications:
https://www.kpmg.com/uk/mobility2030

Global Automotive Executive Survey 2019, KPMG
International, January 2019.
https://home.kpmg/xx/en/home/insights/2019/01/global-
automotive-executive-survey-2019.html

2018 Autonomous Vehicles Readiness Index, KPMG
International, January 2018.
https://home.kpmg/uk/en/home/insights/2018/01/2018-
autonomous-vehicles-readiness-index.html

Islands of autonomy, KPMG in the US, 2017
https://advisory.kpmg.us/articles/2017/islands-of-autonomy.
html

The time is now: Are you a metalsmith or ‘gridmaster’,
KPMG in the UK, January 2019.
https://home.kpmg/uk/en/home/insights/2019/01/the-time-
is-now-are-you-a-metalsmith-orgridmaster.html

Zero basing in automotive, KPMG International, August
2018.
https://home.kpmg/xx/en/home/insights/2018/08/zero-
basing-in-automotive.html

Reimagine places: Mobility as a Service (MaaS), KPMG
in the UK, August 2017
https://home.kpmg/uk/en/home/insights/2017/08/
reimagine-places-mobility-as-a-service.html

Future fuels mix: The impact of the future transport
fuel mix on the UK energy system, KPMG in the UK,
August 2018.
https://home.kpmg/uk/en/home/insights/2018/08/future-
fuel-mix-impact-on-the-uk-energy-system.html

Autonomy delivers: An oncoming revolution in the
movement of goods, KPMG in the US, 2018.
https://advisory.kpmg.us/articles/2018/autonomy-delivers-
an-oncoming-revolution-in-the-movement-of-goods.html

The clockspeed dilemma, KPMG in the US, January
2016.
https://home.kpmg/xx/en/home/insights/2015/12/the-
clockspeed-dilemma-gary-silberg-head-of-automotive-
kpmg-us.html
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	transformational social, technological and economic shift, fundamentally changing the way people and products are moved. Many sectors, beyond automotive and transport, are being disrupted, with new markets emerging, existing ones converging, and others declining and possibly vanishing. New entrants and startups are challenging incumbents, who in turn look to leverage their experience and resources to build sustainable market positions.
	Amidst continued population growth, urbanization and environmental concerns, new forms of mobility are critical to support tomorrow’s population hubs and economic activity. Today’s mobility systems suffer from congestion, inefficiency, accidents and high prices. But the future promises convenient, safe and economic mobility, with less impact to health and the environment.
	Mobility transformation is fueled by three key technology‑driven disruptive trends: electrification of vehicles (EVs) and alternative powertrains, connected and autonomous vehicles (CAVs) and Mobility‑as‑a‑Service (MaaS). Taken independently, each would significantly disrupt the ecosystem; but in combination, they should drive unprecedented change.
	These advances are set to replace our current vehicle‑centric system with a radically more efficient, data‑enabled and driverless ecosystem – with consumers at its heart. Users would be able to seamlessly transition between public, private, on‑demand and scheduled modes of transport, with dynamic travel information enabling mid‑journey changes.
	As the mobility ecosystem evolves, its global value is forecast to grow to more than US$1 trillion by 2030.
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	At the same time, value will also shift and we expect to see different business models emerging. For example, with OEMs we see two dominant archetypes: ‘Metalsmiths’ manufacturing ever more sophisticated hardware (i.e. vehicles), alongside a new archetype, the ‘Gridmaster’. The latter would manufacture vehicles, but also provide a platform for a variety of value‑adding customer services. As with all disruptive change, we expect there to be clear winners and losers.
	At the same time, value will also shift and we expect to see different business models emerging. For example, with OEMs we see two dominant archetypes: ‘Metalsmiths’ manufacturing ever more sophisticated hardware (i.e. vehicles), alongside a new archetype, the ‘Gridmaster’. The latter would manufacture vehicles, but also provide a platform for a variety of value‑adding customer services. As with all disruptive change, we expect there to be clear winners and losers.
	At the same time, value will also shift and we expect to see different business models emerging. For example, with OEMs we see two dominant archetypes: ‘Metalsmiths’ manufacturing ever more sophisticated hardware (i.e. vehicles), alongside a new archetype, the ‘Gridmaster’. The latter would manufacture vehicles, but also provide a platform for a variety of value‑adding customer services. As with all disruptive change, we expect there to be clear winners and losers.
	However, the roll‑out could vary significantly at both a country and city level depending on degree of urbanization, household choice, existing options, infrastructure, and of course, local policies. Government support significantly influences all three disruptive trends. It also impacts the shape and pace of development of the new ecosystem.

	From a private sector perspective, we believe change will not be driven by any one company or sector. Instead it requires unprecedented collaboration, to develop the right 
	mobility solutions. A fast‑shifting ecosystem calls for swift decisions on changes to business and operating models, partnerships and acquisitions.
	mobility solutions. A fast‑shifting ecosystem calls for swift decisions on changes to business and operating models, partnerships and acquisitions.
	In the following pages we look at the evolving mobility landscape in greater detail, considering each of the three technology‑driven disruptive trends in terms of timing, impact and implications for market participants.



	A promising start, but with the need to accelerate.
	By the end of 2017, there were more than 3 million electric vehicles worldwide. Although this is less than 1 percent of the total parc, electrification is undoubtedly at the top of OEMs’ agendas. With future bans announced for internal combustion engine (ICE) vehicles across much of the developed world, OEMs have little choice but to adapt. Volvo has pledged to manufacture only fully electric or hybrid models by 2019 and it is not alone; almost every major automaker has pledged significant investments in el
	2

	From a consumer perspective, uptake has varied significantly by country, heavily affected by local policies. For example, the Norwegian government’s generous subsidies meant that nearly 40 percent of new passenger vehicle sales were for either battery electric vehicles (BEVs) or plug‑in hybrid vehicles (PHEVs) in 2017. Similarly, US and China have both offered strong financial incentives, and in combination now make up well over half of the current global EV parc. The UK has also made steady progress, with 
	3
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	LCV
	Figure
	The UK government’s environmental and health policies are arguably the biggest catalyst for consumers going electric. These include higher vehicle excise duty (VED) on diesel cars, continuation of the plug‑in car grant and London’s ‘T‑charge’ (emissions surcharge) zone – all introduced in 2017. Such incentives will complement the roll‑out of the supporting charging infrastructure, rising consumer awareness, and reductions in total cost of ownership (TCO), which is expected to achieve parity with ICE by 2021
	And the economics for LCVs are even more compelling, thanks to fleet scale economies and high utilization, which should bring TCO parity earlier than for passenger vehicles. The acute price and TCO sensitivity of LCV has the potential to make this sector a leader in EV adoption; however, a lack of sufficient viable models on the market means that adoption currently lags behind that of passenger vehicles. Heavier commercial vehicles, on the other hand, may take considerably longer to go electric, due to the 
	EV take‑up may have gathered momentum, but requires a number of societal and behavioral changes to become truly widespread, with three key barriers remaining:
	1. 
	1. 
	1. 
	1. 

	TCO: Achieving TCO parity with ICE vehicles will be critical for EV adoption. In the absence of further government incentives, we expect this to occur around 2020 for LCVs, with passenger vehicles to follow soon after, driven by a number of developments:
	 
	 
	 
	 
	—

	 Falling battery pack costs: the cost of battery packs – which typically account for 40 percent of the cost of an entire EV – has declined by over 70 per cent in the past 7 years and is expected to further halve by 2030 due to technological developments (such as cell chemistry) and production scale economies.
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	Lower running costs: predominantly driven by:
	• 
	• 
	• 
	• 

	decreasing ‘fuel’ costs: EV charging should be significantly cheaper than petrol/diesel on a per mile basis, aided by technologies such as smart chargers and vehicle‑to‑grid (V2G) energy trading

	• 
	• 
	• 

	40‑50 percent lower service, maintenance and repair (SMR) costs, due to substantially fewer moving parts.
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	—

	 Improved residual values (RVs) for EVs: RVs currently fall much faster than for ICE equivalents, due to concerns about battery degradation (and the risk of replacement), and fast‑declining prices for new EVs. These conditions should remain over the next 1‑3 years, but are then likely to improve thanks to battery and range improvements in newer, higher‑quality, mass‑market models and supportive regulation.

	 
	 
	 
	—

	 Increased range resulting in ‘productivity parity’: This predominantly affects mobility services fleets and LCV fleets, which are highly utilized and, in the case of LCVs, carry a payload that reduces range. Productivity falls when a vehicle is taken off the road for a ‘top‑up’ charge, but improvements in battery range, charging network coverage and charging speeds should help to mitigate this.

	 
	 
	 
	—

	 EV choice and performance: mass‑market availability is still extremely limited, but is likely to improve significantly as OEMs continue to invest in new models for both premium and mass‑market segments. With several of our clients, we see demand for some EV models far outstripping available supply from manufacturers, both a promising indicator and a call to action to raise production.
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	Education:
	 
	 
	 
	 
	—

	 ‘Range anxiety’ still deters some buyers, with drivers fearing getting stranded. However, our analysis indicates that such worries are mostly unfounded, with 99.3 percent of current UK journeys within current EV ranges – a fact that should, over time, change views.
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	—

	 Published comparisons are not widely available to generate insight on potential consumer cost savings, revenue generation and other EV benefits. We expect this to change over time.
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	Infrastructure: A significant increase in public charging points is required to give users confidence and to support the UK government’s vision for EV uptake. Although EV charging is currently dominated by home charging, we expect public charging to make up an increasing proportion of charging behavior over time (please refer to appendix 1 for more information). Infrastructure roll‑out presents a dilemma, with the business case for comprehensive charging coverage largely unproven until mass take‑up, which c


	 Add to this the infrastructure required to provide more electricity, and it is clear that public and private collaboration is needed to facilitate roll‑out, with either party potentially taking the lead. The UK government has already announced a >US$500 million private/public charging infrastructure investment fund (CIIF). Although this is a good start, far more capital will be needed.
	The benefits case for EV adoption is clear: cleaner air, quieter streets, and a chance to meet global carbon emissions reduction targets to address climate change. Governments also see an opportunity to stake a leadership position for domestic industries in the emerging EV value chain. Overall, this is a promising start, but progress depends upon continued collaboration from the various ecosystem participants.
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	In many markets, we see a clear shift in the way consumers view mobility, not least in their views towards vehicle ownership. This trend is particularly pronounced within urban areas, where people have greater mobility choice. In KPMG’s Global Automotive Executive Survey 2019, the opinion of decreasing ownership of vehicles is also shared by 39% of surveyed consumers, which shows that half of car owners know today that they will no longer want to own a personal vehicle by 2025. Similarly, UK Department for 
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	Mobility‑as‑a‑Service is an evolving concept of how consumers and businesses move away from vehicle ownership towards service‑based transport. In this sense, MaaS includes multi‑modal aggregation of transport modes as well as on‑demand mobility.
	In the overall landscape of mobility we highlight four areas where organizations are innovating to create new business and service models.



	Car subscription services:
	Car subscription services:
	Car subscription services:
	Car subscription services:
	Over the past year, we have seen innovation in new car subscription services. Traditional personal contracts or long‑term leasing arrangements are being replaced by more flexible monthly contracts bundling insurance, maintenance and other costs within an all‑inclusive price, accessed online. With consumers increasingly tempted to forgo personal vehicle ownership for more flexible access, subscription services could be a ‘middle ground’ for those who still want full‑time access to a vehicle and flexibility t
	OEMs and independent platforms are both introducing new subscription schemes, and testing out new business and operating models. Importantly for OEMs, these schemes represent an opportunity to maintain relationships with customers and wrestle back control from on‑demand platform providers.
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	Multi-modal MaaS aggregation:
	There are many examples around the world where customers can travel on different modes of transport (from different providers) 
	There are many examples around the world where customers can travel on different modes of transport (from different providers) 
	via one payment platform.Although such services are typically restricted to public transport, new, integrated private/public versions are emerging. MaaS Global operates a MaaS platform in Helsinki, Finland, and is also trialing a scheme in other countries including the UK. The company has developed a travel product called Whim with a monthly subscription. Customers can plan and pay for individual journeys via train, bus, taxi, car‑rental and bike‑share on a single app, or purchase an ‘all‑in’ subscription c

	And Helsinki is not alone. Denver, Los Angeles, Las Vegas, Singapore, Barcelona, Hanover, Vienna, Montpelier, Gothenburg, Paris and Eindhoven have all piloted some kind of MaaS solution at the time of writing. Despite these exciting developments, public authorities still struggle to balance the user experience offered by MaaS, with policy objectives of economic growth, social inclusion, space optimization, environmental benefit, and citizen health and wellbeing. There is also a huge opportunity for MaaS to 
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	On-demand mobility:
	On-demand mobility:
	Demand‑responsive, private hire car providers are growing in popularity.  They offer customer connectivity, account‑based payments, intelligent routing algorithms and a large pool of drivers (often prepared to work in the so‑called ‘gig‑economy’), and can be paid for in arrears and on account. The most prominent example is Uber, introduced to the UK in 2012, which recorded over 20 million journeys in its first 4 years. By early 2017, half of the UK population had access to Uber services.
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	However, ride‑hailing is not the only on‑demand model. We have seen sustained interest in car‑sharing schemes, such as BMW’s DriveNow. Another innovation is dynamic shuttle services, also known as demand responsive transit (like ViaVan) that combine elements of mass transit with dynamic routing.
	Penetration of such services is only expected to grow further with the advent of autonomous vehicles (AV), with an associated pronounced decline in vehicle ownership, particularly in urban areas. Roughly half the cost of on‑demand private hire vehicles relates to the driver and as a result, we estimate that AV MaaS provision could be up to 40 percent cheaper than private vehicle ownership by 2030.
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	Commercial vehicle innovation:
	Commercial vehicle innovation:
	While passenger transport is often the focus when considering the benefits of mobility, commercial vehicles and logistics should not be forgotten, given the significant economic and sustainability impact. There is widespread innovation in business models – with the rise of peer‑to‑peer logistics platforms and consignment sharing – as well as new modes like drone delivery (as tested by several large technology players).
	While alternative fuels, connectivity and automation should eventually impact most of the supply chain, we expect an initial focus on lower emissions for heavier vehicles and innovations in last‑mile deliveries.

	Companies such as Starship Technologies – with autonomous robotic delivery pods – are shaking up the future urban logistics landscape. We shall address each of these topics in more detail in a forthcoming series of articles on the commercial vehicle market.
	Companies such as Starship Technologies – with autonomous robotic delivery pods – are shaking up the future urban logistics landscape. We shall address each of these topics in more detail in a forthcoming series of articles on the commercial vehicle market.
	In these four focus areas, we expect to see increasing innovation and experimentation in new business models, which should attract venture capital and investment. However, we believe true step‑change will come as mobility services are coupled with driverless technology (discussed in the following section) that enables an integrated and automated transport ecosystem.

	The rise of connected and autonomous vehicles (CAVs)
	The rise of connected and autonomous vehicles (CAVs)
	CAV is set to revolutionize global transport.

	CAV offers an opportunity to transform the world by fundamentally altering the way people and goods are moved. It could improve safety and congestion, while opening up independent mobility to excluded people such as younger or older travelers. It could also increase productivity, bring a new travel experience, change the roles of future employees and free up valuable urban land like parking lots.Momentum towards highly automated (Level 4) CAVs continues apace. At least 15 OEMs have pledged to release Level 
	Scenario for forecast UK AV (L4/5) growth in new car and LCV sales
	Scenario for forecast UK AV (L4/5) growth in new car and LCV sales
	Given OEM investment and simplicity of highway driving, AV adoption in commercial vehicles is expected to outpace passenger cars
	Given OEM investment and simplicity of highway driving, AV adoption in commercial vehicles is expected to outpace passenger cars
	• Driver cost‑benefit to TCO• Safety concerns as key metric• Policy likely to drive adoption• Forecast driver shortages

	But the speed of adoption is likely to vary significantly by region, based on four key pillars underlying AV adoption: availability of infrastructure, AV technology research & development (R&D), public acceptance of the technology, and the regulatory environment. These factors are considered in detail within KPMG’s AV Readiness Index.21
	Figure
	The emergence of CAV, supported by new technologies and a maturing digital and physical infrastructure, will create an explosion in new value opportunities. As increasingly connected cars evolve to become “computers on wheels”, they will generate more data than ever before, which can benefit consumers by increasing the safety, convenience and enjoyment of journeys. Maintenance can go from being reactive to predictive, new parts can be ordered automatically and whole fleets can be dynamically managed. In add
	The emerging Mobility ecosystem
	The emerging Mobility ecosystem

	Figure
	From disconnected verticals to an interdependent ecosystem.
	Historically, the transportation industry has operated along largely linear value chains. This is all changing.Various sectors are converging, eager to seize revenue opportunities in a new mobility ecosystem. The result is a complex web of interconnected value chains. 
	We expect a multitude of new entrants to take a share of this new market, with unprecedented levels of partnership and collaboration in the search for new solutions.
	Figure
	At the same time, sources of value will fundamentally shift both within value chains and across the ecosystem. The value derived from today’s personal car is fairly equally split between upstream (raw materials to finished vehicles) and downstream (all other parts of the value chain). Customers typically directly buy services such as fueling, insurance and service, maintenance and repair. Downstream revenues associated with personally owned vehicles are estimated at US$45,000 over a car’s lifetime. But, by 
	At the same time, sources of value will fundamentally shift both within value chains and across the ecosystem. The value derived from today’s personal car is fairly equally split between upstream (raw materials to finished vehicles) and downstream (all other parts of the value chain). Customers typically directly buy services such as fueling, insurance and service, maintenance and repair. Downstream revenues associated with personally owned vehicles are estimated at US$45,000 over a car’s lifetime. But, by 
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	Having enjoyed years of strong, steady revenues and a good share of the value chain, incumbents and perhaps even entire sectors may be completely eliminated, whilst opportunities for new services (and new entrants) will emerge. The impact is likely to be far‑reaching:

	Automotive:
	Automotive:
	We expect the market to divide into two main areas. Some incumbent OEMs should remain ‘Metalsmiths’, manufacturing ever more sophisticated vehicles but losing the end customer interface as they sell into mobility services fleets. Meanwhile, others will evolve to become new ‘Gridmasters’ that continue to manufacture vehicles, but also provide platforms for a variety of customer (mobility) services. Vehicle brands and driving performance may cease to be the key purchase decision criteria; customers may look i

	Energy:
	Energy:
	The decline in ICE vehicle sales, and the subsequent impact on the vehicle parc, should significantly reduce demand for hydrocarbons. Fuel retailers will not want to be left with stranded assets, and most have already started to adapt their business models. Meanwhile, adoption of passenger EVs will increase demand for charging services, electricity, and power and utilities infrastructure, resulting in new business models oriented around the EV value chain. For heavier commercial vehicles, we expect a diverg

	Government:
	Government:
	A decline in hydrocarbon fuel sales would significantly reduce tax revenues, whilst the impact on public transport systems remains uncertain. Governments globally should therefore assess the impact of this change and look at alternative sources of revenue – such as taxing miles traveled. They should also consider how to support or directly fund new technologies that could be exported for national gain. Developing new sectors is particularly important given the social impact of likely job losses in sectors l

	Financial services:
	Financial services:
	Huge changes are expected in a sector with strong ties to high‑value vehicle assets. As vehicles become autonomous, individuals may no longer require insurance coverage, forcing providers to develop product liability solutions to sell into major mobility services fleets. Within the payments market, new mobility services, such as charge point payments and mobility services contracts, call for innovative new payment mechanisms. And as fleets and companies transition to new technologies and business models, th
	24


	Consumer:
	Consumer:
	With drivers freed from the shackles of driving, retail, entertainment and health providers have a great opportunity to market content for consumption during journeys, particularly as vehicles become more connected. However, there may well be a battle for the interface that consumers use to access these services – through their personal phones or the vehicle itself.

	Infrastructure:
	Infrastructure:
	Aside from the immediate requirement for EV charging points, the typically slower‑paced infrastructure market should be impacted in a number of ways. Private infrastructure players, such as parking lots, need to manage potentially rapid changes in driving behavior, as AVs collect and drop off passengers (or re‑charge) rather than park. This could regenerate urban landscapes, as prime real‑estate gets used for last‑mile delivery, charging and SMR hubs, data centers, entertainment or leisure. Local transport 

	Telecommunications, media and technology:
	Telecommunications, media and technology:
	Data – the key foundation of future mobility – presents huge opportunities for telco, media and technology organizations across the emerging interconnected ecosystem. CAVs will generate and use unprecedented levels of data, whilst mobility providers depend on digital platforms and databases to execute their services. Communications infrastructure – whether 5G or other technologies – is essential to support vehicle‑to‑vehicle (V2V) and vehicle‑to‑grid (V2G) sensing and communication applications.

	Although the above is not an exhaustive list, it is clear that disruption is likely to reverberate across a multitude of sectors, providing huge opportunities, risks and even existential threats.
	Although the above is not an exhaustive list, it is clear that disruption is likely to reverberate across a multitude of sectors, providing huge opportunities, risks and even existential threats.
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	Decisions made now are likely to determine the future for many companies, with some positioned for success, and others facing a fight for survival.
	As incumbents, new entrants and startups compete for a share of the mobility market, each should consider where to play and how to win. Companies only have a small window of opportunity to get ahead and position themselves to shape the future ecosystem. This means being a fast mover, by securing beneficial partnerships, acquisition targets and structuring internal financial, business and operating models.
	As incumbents, new entrants and startups compete for a share of the mobility market, each should consider where to play and how to win. Companies only have a small window of opportunity to get ahead and position themselves to shape the future ecosystem. This means being a fast mover, by securing beneficial partnerships, acquisition targets and structuring internal financial, business and operating models.
	In this disruptive context, organizational leaders may well feel overwhelmed and uncertain of the steps they need to take.
	And while the shape of the future mobility ecosystem remains unclear, it is already in the process of transformation.
	Through our extensive work with existing and new mobility players, we observe a consistent set of disruptive themes. The following framework is designed to help players develop appropriate strategies to overcome these challenges.
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	1.  Decoding disruption (and overcoming ‘action paralysis’)
	1.  Decoding disruption (and overcoming ‘action paralysis’)
	The first challenge for many businesses is to understand the nature of disruption: the likelihood, and scale and timing of potential impacts. In some cases, uncertainty and lack of tangible, proven options may cause ‘action paralysis’, as organizations wait for others to make the first move. In other cases, a few enlightened individuals may struggle to convey a sense of urgency across their organizations.
	Whilst these delays may represent a significant risk, there are ways to accelerate change. Organizations could distill the key leading indicator(s) of disruption (for instance, for a fuel forecourt business this may be national EV adoption rates), and monitor for when corrective action needs to be taken. This may take the form of a ‘playbook’, with clearly defined trigger points and associated actions. A more proactive approach (seen in the rise of corporate venture capital in the mobility sector) is to dev

	2.  Fighting for the customer
	2.  Fighting for the customer
	With emerging value chains, breakdown of sector boundaries and the rise of aggregator business models, there should be increasing competition for consumer ownership. At the same time, shifts in consumer preferences are placing further pressures on incumbents, who may not have the agility to quickly launch new products, due to the legacy of older manufacturing plants and IT systems. For instance, as consumers move away from personal vehicle ownership towards on‑demand mobility services, their direct relation
	In response, some players are creating joint propositions across different parts of the value chain to improve customer convenience and capture share. Examples include the bundling of insurance and servicing into a flexible vehicle subscription, or combining home energy with roaming EV charging. In both cases, the ability to develop cross‑sector partnerships and alliances quickly is key to securing capabilities, suppliers and channels.
	Highly specialized companies could also aim to dominate non‑customer facing segments of new value chains. However, they should be wary of becoming commoditized, and work with future customer ‘owners’ to ensure they deliver real value.

	3. Un-stranding assetsMany players view the evolving mobility landscape through the lens of their existing assets. They need to ‘un‑strand’ these assets and position themselves to access emerging opportunities.Consider a parking lot in a city center. In a world of AV taxis, vehicles may no longer require long and expensive stays. Instead robo‑taxis, powered by algorithms, will either be constantly on the move or stored in out‑of‑town depots. But this opens up opportunities to re‑use the land – perhaps as a 
	3. Un-stranding assetsMany players view the evolving mobility landscape through the lens of their existing assets. They need to ‘un‑strand’ these assets and position themselves to access emerging opportunities.Consider a parking lot in a city center. In a world of AV taxis, vehicles may no longer require long and expensive stays. Instead robo‑taxis, powered by algorithms, will either be constantly on the move or stored in out‑of‑town depots. But this opens up opportunities to re‑use the land – perhaps as a 
	3. Un-stranding assetsMany players view the evolving mobility landscape through the lens of their existing assets. They need to ‘un‑strand’ these assets and position themselves to access emerging opportunities.Consider a parking lot in a city center. In a world of AV taxis, vehicles may no longer require long and expensive stays. Instead robo‑taxis, powered by algorithms, will either be constantly on the move or stored in out‑of‑town depots. But this opens up opportunities to re‑use the land – perhaps as a 
	1)  The continued use of data to better understand customers, and drive value through better targeting of individuals and organizations.2)  The rise of data aggregation and processing platforms that share pooled data from disparate sources for mutual benefit. For example, EV charger usage data could be fed to chargepoint operators, power utilities, consumers, OEMs and city planners to create the most efficient network.5. Searching (and planning) for scaleOnce the nature of the potential disruption is unders
	Collaborate or commiserate: Working together to build a new mobility ecosystemWe would like to offer one final observation: successful examples of collaboration in disrupted industries suggest that no single company or sector can drive change. A unique combination of cross‑sectoral capabilities is required to build enduring solutions to move people and goods. In short: collaboration is not an option, but a necessity. This may take the form of mergers, acquisitions, partnerships or strategic alliances25, to 
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	Tackling challenges with the mobility ecosystem through cross‑sector collaboration.
	Tackling challenges with the mobility ecosystem through cross‑sector collaboration.

	Mobility 2030 – simply defined – is about understanding how people and goods will move in the future.
	Mobility 2030 – simply defined – is about understanding how people and goods will move in the future.
	In early 2017, KPMG in the UK convened senior stakeholders from across sectors and geographies to create what is now the Mobility 2030 network. More than 200 contributors have participated to date, from some of the world’s largest organizations and government departments to fast‑growing start‑ups. Numerous collaborative events have been held as part of the initiative, to work through critical themes, identify opportunities and risks, stimulate new partnerships and collaboration, and jointly shape the evolut
	In parallel – and through our mobility hubs across the globe – we have employed our insight, experience and reach to support clients from across sectors to better understand the future mobility ecosystem and the implications for their financial, business and operating models.
	As engagement across the value chain grows dramatically, we feel that now is the time to bring together our existing thought leadership and market knowledge to explore some of these questions, as well as broader ecosystem themes. We passionately believe that collaboration and the sharing of ideas is vital to accelerating the ecosystem’s development.
	We hope that these papers – covering both broad and specific topics and taking a mixture of country, regional and global perspectives – will be informative and stimulate further collaboration across the mobility ecosystem.

	A number of recurring questions have emerged, including:
	A number of recurring questions have emerged, including:
	 How will customers respond to potentially radical changes to our daily lives and environments enabled by technology? What will their future behaviors be?
	Where will value be created across the future mobility ecosystem? How big will the ‘value pools’ be and how will they evolve?
	 What will the new ecosystem look like and how will the various players’ roles change? Who are the emerging customers for EVs, CAVs and MaaS? What will these customers value?
	 What are the potential participation strategy options, given existing asset bases and capabilities? Who are the key players across the value chain? Which organizations – or countries – are set to win?
	 What are the implications for financial, business and operating models? How should financial ambitions change? Where and when should car companies, energy providers, etc. participate? How can they evolve to participate effectively?

	Charlie Simpson
	Charlie Simpson
	Partner, Head of Mobility 2030,Global Strategy Group, KPMG in the UK
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	KPMG has published a number of other reports, surveys and thought leadership pieces on future mobility, automotive, logistics and other impacted sectors.
	A suggested reading list is provided below, whilst KPMG in the UK’s Mobility 2030 web page provides access to the full list of related publications: https://www.kpmg.com/uk/mobility2030
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