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The proportion of people
living in urban areas
around the world is con-
stantly rising, and with it
the challenge of master-
ing the growing complex-
ity of urban travel. In this
article the authors pres-
ent the results of their as-
sessment of urban mobil-
ity in 66 cities worldwide,
using their own detailed
urban mobility index.
They then explore the
factors explaining the dif-
ferences between various
urban areas and finally,
discuss three business
models that providers of
urban mobility can follow.

How business can help solve the

urban mobility challenge
Wilhelm Lerner, Daniel Koob and Oleksii Korniichuk

One thing is certain: the future will be urban. Of the
world’s total population of 6.8 billion people in 2010, 51 %
were living in urban areas; this urban share will rise to 61
% of 8.2 billion people in 2030, and to 70 % of 9.2 billion
people in 2050. Likewise, urban areas will account for 86
% of world GDP in 2025, up from 80 % in 2007 represent-
ing an enormous economic potential. It is no surprise then
that urban mobility, measured as the number of person-ki-
lometres travelled per annum, is expected to almost triple
between 2010 and 2050, when it will account for 64 % of
total mobility.

What is less certain is how enjoyable or miserable that fu-
ture will be for urbanites. If current trends continue, urban
mobility systems are going to break down spectacularly,
with severe consequences. The so-called triple bottom line
— people, planet, profit — could suffer a serious blow. For
example, a US citizen by 2050 will on average suffer some
100 hours of congestion-related delays a year, which is
triple the number in 1990. Seventeen % of the planet's bio-
capacities will be needed to make urban mobility possible
in 2050, five times more than in 1990. And annual invest-
ment in urban mobility will have to quadruple to some €
800 billion worldwide by 2050.

Of course, future forecasts can be as treacherous as
historical statistics. As physics Nobel laureate Niels Bohr
famously said: “Prediction is very difficult, especially if it's
about the future.” But at least predictions call on human
ingenuity to break, bend or exploit trends for the greater
benefit of mankind. It is clear that urban mobility is a major
issue affecting citizens, businesses and governments all
over the world. Without intervention we will indeed grind
to a standstill. Yet urban immobility is not doomed. As cities
such as Hong Kong and Amsterdam show, the transforma-
tive power of innovation can bring effective solutions to the
challenge of mobility.
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Future of urban mobility

There is a clear correlation
between the use of innova-
tive mobility concepts on
the one hand and mobility
effectiveness and efficiency
on the other. Cities that pro-
mote walking, cycling, bike
sharing, car sharing and
smart mobility cards as part
of an integrated mobility vi-
sion and strategy do reduce
travel times, fatal accidents
and carbon emissions.

In this article we will first present the results of our assess-
ment of urban mobility in 66 cities around the globe, using
our proprietary “urban mobility index” We will then explore
the factors that explain differences in mobility performance,
as well as the requirements and strategies to improve per-
formance. Finally, we will discuss three business models
that urban mobility providers — including public transport
companies, vehicle manufacturers, financial firms, tele-
communications operators and various other technology
suppliers — can adopt for establishing long-term sustainable
solutions for the benefit of all stakeholders.

Measuring urban mobility performance

During 2011 we conducted a study to assess mobility at
66 cities around the globe and to identify the factors that
explain differences in performance. To that purpose we
developed an “urban mobility index” The index is an ag-
gregate indicator of the effectiveness and efficiency with
which a city fulfils mobility-related goals (such as travel
time, carbon emissions and number of fatal accidents) and
of the extent to which it has implemented innovative mobil-
ity concepts (as measured, for example, by the prevalence
of cycling, car sharing and the penetration of smartcards).
When comparing cities, we considered their size, prosper-
ity and the prevalence of public versus individual motor-
ized transport (see box for more details on the research
method).

The analysis reveals a number of remarkable results. First,
there is a clear correlation between the use of innovative
mobility concepts on the one hand and mobility effective-
ness and efficiency on the other. Cities that promote walk-
ing, cycling, bike sharing, car sharing and smart mobility
cards as part of an integrated mobility vision and strategy
do reduce travel times, fatal accidents and carbon emis-
sions. All but two of the top ten performing cities have a
strong focus on public transport, walking and cycling, with
individual motorized mobility commanding less than half of
the modal split.
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Urban mobility research method

We first selected and characterized the cities to be
included in our study on urban mobility. We covered 66
cities worldwide: the 50 largest cities by population,
complemented by 16 cities of major economic signifi-
cance in Europe, the Middle East and Asia. We catego-
rized each of these into one of six clusters based on
modal split (public versus individual, with “individual”
meaning that individual motorized mobility — as opposed
to the combination of public transport, walking and cy-
cling — accounts for more than half of total mobility), size
(large versus small, with 5 million people as the dividing
line) and prosperity level (mature vs. emerging, with US$
25k GDP/capita as the dividing line). The six clusters are:

¢ Public, small, mature: 12 cities, including Boston,
Berlin and Singapore

¢ Public, large, mature: 10 cities, including
New York, Paris and Tokyo

¢ Public, large, emerging: 24 cities, including
Sao Paulo, Bangalore and Shenzhen

¢ Individual, small, mature: 11 cities, including Hous-
ton, Milan and Dubai

¢ Individual, large, mature: 6 cities, including
Los Angeles, Toronto and Madrid

¢ Individual, large, emerging: 3 cities including An-
kara, Tehran, Kuala Lumpur

We then constructed an “urban mobility index’, which
aggregates the position of a city on eleven indicators.
The first six indicators measure mobility performance,
i.e. the degree to which mobility-related goals are ful-
filled in an effective and efficient manner: average travel
speed in the city with all modes of transport, mean
travel time to work, number of fatalities per inhabitant,
transport-related CO, emission per capita, number of
vehicles registered per citizen and inhabitant satisfac-
tion with mobility in the city. The other five indicators
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The average city achieves
only less than half of the
potential that could be
reached today if it were to
apply best practice across
all areas. This analysis
indicates the significant
performance improvement
potential cities have and
highlights the urgency for
cities to address the urban
mobility challenge proac-
tively.

measure mobility maturity: vision and strategy for future
mobility, number of shared cars per capita, number of
shared bikes per capita, penetration rate of smartcards
and share of public transport, walking and cycling in the
modal split. For each indicator we defined a point scale,
with the maximum and minimum end of the scale being
defined respectively by the best and worst performance
of the 66 cities. The point scales add up to a maximum
of 100 points on all indicators combined (i.e. if a city
achieves the maximum score on each of the eleven indi-
cators, it will have an index score of 100).

We then carried out desk and field research to score
each of the 66 cities on the urban mobility index. We
used the scoring results to identify common characteris-
tics and factors explaining differences in performance for
each of the six clusters.

Finally, we identified and assessed 39 technologies (e.g.
solar-powered bus) and 36 business models (e.g. car
sharing) of varying maturity that are or could be used to
address the mobility challenges and develop sustainable
mobility concepts. These technologies and business
models relate to transport, infrastructure, traffic manage-
ment, and travel planning and payment.

Second, the average score achieved by the 66 cities in
the sample is 65 points (64.4). Only 15 % of the cities
score above 75 (see Table 1). In other words the average
city achieves only two thirds of the potential that could be
reached today if it were to apply best practice across all
operations. This analysis indicates the significant perfor-
mance improvement potential cities have and highlights
the urgency for cities to address the urban mobility chal-
lenge proactively.

Third, even for cities that score highest, namely Hong
Kong (81.9) and Amsterdam (81.2), the scope for improving
toward the maximum score of 100 is still significant. Hong
Kong, for example, scores very high in terms of smartcard
penetration — allowing people to use one and the same
contactless payment card across transport modes — but
lags in terms of car and bike sharing. In other words, a
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Cities in mature regions are
not necessarily models that
cities in emerging regions
should aspire to emulate.
Many of the former, such as
Tokyo, Prague, Moscow,
Atlanta and Miami, still do
not appear to have a vision
and documented strategies
that clearly articulate what
they want their future mo-
bility systems to look like.

Table 1 | Score of cities on urban mobility index
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Urban mobility index

Source: Arthur D. Little

near-perfect mobility system does not yet exist in the
world today. Full satisfaction with urban transport is not
observed in any of the cities studied.

Fourth, city size does not have a significant influence on
the mobility score. For example, the small cities of Rome
and Athens have much lower scores (579 and 53.3, re-
spectively) than the large cities of London and Madrid
(78.5 and 71.8, respectively). However, the two other city
characteristics that we studied, namely city prosperity and
the prevalence of public transport (“modal split”), do have
a significant influence on the mobility score. The richer the
city and the lower the share of individual transport, the
higher the score.

Five, cities in mature regions are not necessarily models
that cities in emerging regions should aspire to emulate.
Many of the former, such as Tokyo, Prague, Moscow, Atlan-
ta and Miami, still do not appear to have a vision and docu-
mented strategies that clearly articulate what they want
their future mobility systems to look like. Furthermore, if
cities in emerging regions replicate the pathway that cit-
ies in mature regions have followed, they risk introducing
the very same problems of poor modal split, high carbon
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Our study reveals that the
root cause of the perfor
mance gap is the aversion
to innovation within the
urban mobility system. By
“system” we mean groups
of stakeholders, the rela-
tionships between these,
the rules and incentives
that govern their behavior,
and the assets and capa-
bilities through which they
seek to achieve their objec-
tives.

emissions and low travel speed. US cities in particular tend
to score low, as their modal split is heavily biased toward
cars and their carbon emissions are a multiple of those in
Europe.

Improving urban mobility performance

While poor, let alone deteriorating, urban mobility is a
source of daily frustration to citizens, businesses and
governments alike, many people are resigned to it as an
inescapable consequence of economic development and
wealth creation. But urban mobility need not be an intrac-
table problem. Solutions to address the pressing mobility
challenges are widely available. This appears clearly in the
progress the top-performing cities such as Hong Kong,
Amsterdam and London are making. It also appears from
our comprehensive review of 39 technologies and 36 urban
mobility business models. Some of these technologies are
fairly mature (such as electronic tolling, advanced parking
systems, the automatic monorail and the Segway), while
others are still in the embryonic phase (such as access to
the CAN communication network in a car, the automated
car, the solar roadway and the straddling train). Likewise
some business models are mature (e.g. bike rental), while
others are embryonic (e.g. cargo pipelines).

If the availability of good-practice examples, technology and
business models is not the bottleneck, what then is holding
back resolution of the mobility challenge? Our study reveals
that the root cause of the performance gap is the aversion
to innovation within the urban mobility system. By “sys-
tem” we mean groups of stakeholders, the relationships
between these, the rules and incentives that govern their
behavior, and the assets and capabilities through which
they seek to achieve their objectives. Current mobility
systems adapt poorly to changing demands, are weak in
combining single steps of the travel chain into an integrat-
ed offering, find it difficult to learn from other systems, and
shun an open, competitive environment. Collaboration on
solutions is rare. Rewards for investors are rather meager.
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Table 2 | Enablers of urban mobility concepts

Source: Arthur D. Little

This is a fairly damning verdict, but it also shows the road
to redemption. Mobility stakeholders should cooperate on
four axes to enable the emergence of innovative and effec-
tive mobility concepts (see Table 2):

1. Establish a collaborative platform. A platform is an
agreement between diverse stakeholders — including in-
frastructure and service providers, technology suppliers,
financiers, regulator, city government and users — lead-
ing to a structure that enables them to align their shared
objectives and prioritize common initiatives.

2. Establish and execute a vision. The senior leaders
of the stakeholder groups participating in the platform
should formulate and support a common vision for the
mobility concept. They should assign accountability to
each player. They should institute the willingness and
capabilities to improve the concept continuously.

3. Discover and respond to customer needs. The mobil-
ity concept should be able to adapt to changing demand
volumes. It should allow flexible and peak-oriented pric-
ing. And it should offer seamless multimodal services to
users.
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As there are no universal
solutions, each city will
have to assess rigorously
all building blocks — infra-
structure, transport modes,
traffic management and
transport information, plan-
ning and payment systems
— for a tailored, comprehen-
sive overhaul of its urban
mobility system.

4. Initiate competition. Government should guard over
the working of market mechanisms that ensure fair
competition between different transport modes, busi-
ness models and types of infrastructure. It should
enable entry by new players. Where applicable, it should
establish balanced public-private partnerships within a
reliable framework conducive to the provision of com-
petitive services.

Strategic imperatives for city management

What this means in practice for senior city executives
depends on the type of city they lead. For mature cities
with a modal split already oriented toward public transport,
“network the system” should be the strategic imperative.
They should aim to fully integrate the travel value chain in
order to increase citizen convenience and acceptance. They
should launch programs such as car taxation and tolling,

in combination with the aggressive extension of public
transport systems, to further restrain individual motorized
transport. In these cities, advanced traffic management
systems play a vital role in steering and guiding traffic flow.
This strategy is relevant mainly to the top-performing cities,
primarily in Northwest Europe, with some in North America
and Asia Pacific.

For mature cities with a modal split still characterized by a
high share of individual motorized transport, “rethink the
system” should be the strategic imperative. They should
shape the political agenda towards the idea of a funda-
mental redesign of their mobility system in which sustain-
able public mobility takes center stage. As there are no
universal solutions, each city will have to assess rigorously
all building blocks — infrastructure, transport modes, traffic
management and transport information, planning and pay-
ment systems — for a tailored, comprehensive overhaul of
its urban mobility system. This strategy is relevant for the
majority of cities in North America and Southwest Europe.

For cities in emerging countries, “establish a sustainable
core” should be the strategic imperative. They should focus
on establishing a sustainable system that is capable of
satisfying short-term demand at a reasonable cost, with-
out falling into the trap of setting up a mainly individual
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While public transport in
Zurich already accounts for
a 37 % share of the modal
split — the highest share of
any city in Western Europe
— it has set its sights on
further increasing the share
of what it calls ecomobil-
ity, I.e. the combination of
public transport, biking and
walking.

motorized system that has to be redesigned later. Given
the plethora of diverse available technologies and busi-
ness models, these cities have a unique opportunity to
become the innovative breeding ground for tomorrow’s
urban mobility systems. They could leapfrog the legacy
systems of large Western cities and build cities with true
networked mobility, i.e. the seamless integration of all
transport modes, with a single “key"” offering convenience
to all citizens.

For a glimpse of what networked mobility could mean,
consider the case of Zurich, which ranks number twelve in
our urban mobility index (score: 74.6). While public trans-
port and walking & cycling in Zurich already accounts for a
65 % share of the modal split — the highest of any city in
Western Europe — it has set its sights on further increasing
the share of what it calls ecomobility, i.e. the combination
of public transport, biking and walking. The idea is simple:
rail and car sharing are for long distances, public transport
and taxi are for in-city travel, and bicycle and walking are for
short distances. The public transport provider and compa-
nies from diverse industries cooperate to develop new of-
ferings, such as car sharing, mobility cards and shops. For
example, G Velo is involved in the Bike-to-Work campaign.
The Swiss Federal Railways offer a rent-a-bike service.
UGZ, the city's environment and health agency, is having

a multi-mobility-day and supporting a “muscles instead of
engines” campaign. Another city agency is offering a multi-
mobile-city map and a multimodal trip planner. The success
of these and other initiatives hinges on four factors. First,
integrated traffic information enables travellers to choose
flexibly between different means of transportation. Second,
there are no barriers between different modes of transport.
Third, a plethora of tools supports multimodality: smart-
phone apps, dynamic pricing, advertisements, discounts,
loyalty programs and shared spaces. Last but not least,
multimodal mobility has full political support, through park-
ing lot management, the creation of environmental areas,
the raising of fuel prices and car taxes and the implementa-
tion of fare-collecting systems.
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Business models for suppliers
of mobility solutions

Having city leaders articulate a vision and strategy for their
mobility system is one thing, getting companies to con-
tribute and commit to the development and subsequent
realization of the vision is another. Commercial enterprises
will do so only if they can earn a return commensurate
with the risks taken. As we have noted before, solving the
urban mobility challenge requires system-level innovations.
These are notorious for “chicken or egg” situations. Before
a company invests in, say, charging stations for electrical
vehicles, it needs reassurance that there will be a sufficient
number of users buying electrical vehicles. But users will
buy only when they are reassured there will be a sufficient-
ly dense network of charging stations. So the question is:
Which business models can companies adopt when seek-
ing to participate profitably in urban mobility solutions?

Through our research we have identified three distinct
business models. The differences between the three relate
to customers targeted, products and services offered, as-
sets and capabilities put to use, and revenue sources (see

Table 3

Key features of three business models

Model 1:
The mobility

services platform
manager

Model 2:
The premium
mobility chain

integrator

Model 3:

The city mobility
solutions provider

Source: Arthur D. Little

Target customers

Traveller
community
at large

Individual
high-end traveller

Cities

Offerings

Single point of
access for getting
information,
planning, booking
and paying for a
journey

Personalized
seamless journey
to get as quickly
as possible from
AtoB

Tailored
integrated
multimodal
mobility solutions
on a turnkey basis

Core assets and
capabilities

¢ |T-enabled
platform

e Consumer
interface

e Supplier sourcing
and contracting

* Brand

¢ Dense service
network

¢ Partnerships

e System
integration and
contracting

® Public-private
partnerships

Revenue sources

® Transaction fees
® Advertising
* Interest income

Fee for service

Case-specific
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Through our research

we have identified three
distinct business models.
The differences between
the three relate to custom-
ers targeted, products and
services offered, assets and
capabilities put to use, and
revenue sources

Table 3). The descriptions that we offer below are idealized
archetypes, yet they could serve as a source of inspiration
for more specific business concepts.

Model 1: The mobility services platform manager

A supplier adopting this business model offers any traveller
a platform through which he or she can find travel infor-
mation, plan a journey, make a booking and/or pay for the
journey. The platform serves as a medium through which
the supplier tries to reach as many users as possible in the
traveller community being targeted. As the supplier acts
as an aggregator of underlying services offered by third
parties (e.g. parking managers, bike-sharing providers and
point-of-interest search application developers), sourc-

ing and contracting are critical capabilities. The supplier
receives revenues from, among other sources, fees from
partner transactions, fees for space on the platform, adver-
tising, and interest income from the float on e-wallets. We
estimate that about one third of the 66 cities we stud-

ied lend themselves to this business model, particularly
mature cities that already have a large public share of the
modal split.

Hong Kong Octopus Ltd is an example of a company that
has adopted this business model. It supplies the Octopus
smartcard that can be used across public transport modes:
bus, subway, high-speed train, tram, ferry and long-dis-
tance train. About 25 % of transactions are not transport-
related, as the card is also accepted at about 3,000 service
providers. It can be used at close to 200 retail outlets
(including food, entertainment and leisure), for parking in
all Hong Kong streets and at some 600 private parking lots,
to gain access to some 200 companies and buildings, and
at hospitals, schools, libraries and other public institutions.
Ninety-five % of Hong Kong inhabitants own an Octopus
card.

Model 2: The premium mobility chain integrator
A supplier adopting this business model offers individual
high-end travellers a personalized seamless journey as

quickly as possible from A to B, whatever combination of
transport modes it requires. Imagine a businessperson or
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There is a customer seg-
ment with strong purchas-
ing power that is willing to
pay a premium for speed,
safety and convenience.
This segment in principle
exists across all 66 cities
worldwide.

celebrity flying into Moscow. The journey to the destination
in heavily congested Moscow might take four and a half
hours in total. With a premium personalized service, the
journey time could be cut to 45 minutes. First, the traveller
takes a branded flight in alliance with an airline; upon arrival
a chauffeur takes the traveller to a helicopter taxi; there is a
transfer by taxi to the city centre; a limousine service takes
care of the last mile to the destination. This description is
of course a little fanciful, but it brings the point home: there
is a customer segment with strong purchasing power that
is willing to pay a premium for speed, safety and conve-
nience. This segment in principle exists across all 66 cities
worldwide. Clearly it takes a strong brand and a dense
service network (or at least trusted partners) to make and
deliver on this promise.

This business model is typically the domain of premium car
manufacturers such as Daimler. They are in a position, for
instance, to provide small pickup cars (e.g. the Smart car),
branded parking spaces where the pickup car can be left,
and a branded first-class section in a suburban train.

Model 3: The city mobility solutions provider

A supplier adopting this business model targets cities
instead of travellers. It offers cities tailored integrated
multimodal mobility solutions on a turnkey basis. It acts

as a system integrator and contractor for the various
components of the solution. These could include parking
infrastructure, charging infrastructure for electric vehicles,
automated fare collection, a bike-sharing system, city
buses, financial services and mobility planning. This is an
area where public-private partnerships and so-called BOOT
(build-own-operate-transfer) schemes can play a very useful
role. Clearly the market for this offering is global.

This business model fits quite naturally with infrastructure
companies or with consortia of such companies. Siemens,
for example, has established a special Infrastructure & Cit-
ies business unit to address this market.
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Insights for the executive

Improving urban mobility is a challenge of epic proportions.
As the urban population and economic prosperity grow,
cities find it increasingly difficult to deliver fast, safe and en-
vironmentally-friendly transport to citizens and businesses.
Fortunately, there is a wealth of good-practice examples,
technologies and business models on which the various
stakeholders can draw to devise effective and sustainable
mobility solutions. The stakeholders — including users, city
government, infrastructure and service providers, technol-
ogy suppliers, financiers and regulators — should commit to
four actions:

e Establish a collaborative platform to align objectives
and prioritize commmon initiatives for the city’'s mobility
system.

e Establish and execute a vision and strategies that
clearly articulate what the future mobility system for the
city should look like.

e Discover and respond to user needs and usage patterns
with the aim of offering seamless multimodal services.

e |ntroduce market mechanisms that ensure fair com-
petition between different transport modes, business
models and types of infrastructure, and enable entry by
new players.

Once these conditions are fulfilled, there is plenty of scope
for commercial enterprises to commit to the development
and realization of mobility solutions, thereby earning a
return commensurate with the risks taken. Which business
model any specific company adopts —i.e. how it makes
money — depends on the assets and capabilities it can put
to use, the customer segments it targets (whether the
traveller community at large, individual high-end travellers
or cities themselves) and the unique products and services
it offers (such as a consumer interface, a personalized ser-
vice or a turnkey infrastructure solution).
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Future of urban mobility

Clearly urban mobility is a major societal challenge. But hu-
man ingenuity and innovation, if feeding off a well articu-
lated and politically backed vision, can bring solutions for
the benefit of all.

For the full report of the “Future of Urban Mobility” study, please
contact the authors.

The authors wish to acknowledge the contributions of the Arthur
D. Little Future of Urban Mobility Lab team, with special thanks
to Ralf Baron, Stefan Lippautz, Michael Zintel, Antoine Doyon,
Kiyoung Song and Boris Herzog.
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