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Introduction
It is no secret that a fundamental transformation 
is taking place in the way people and goods move 
about. This shift is enabled by a plethora of new 
mobility solutions that support more flexible 
and customized means of transportation, from 
self-driving vehicles to on-demand public and 
private transport options and integrated trip 
planning and payment systems and beyond. 
These disparate services and technologies, 
operating in isolation, potentially risk exacerbating 
the strains on traditional mobility infrastructure, 
already taxed by population growth, urbanization, 
insufficient funding and growing volumes of 
people and goods.

The Seamless Integrated Mobility System 
(SIMSystem) Project proposes a solution: 
to integrate disparate mobility modes in a 
single digital mobility platform to optimize the 
management and orchestration of the movement 
of goods and people and relieve pressure on 
today’s overcrowded streets. The potential for 
impact is likely to be profound.

Nevertheless, the journey towards the activation 
of a seamless integrated mobility system is 
fraught with challenges and questions: How can 
competitors be convinced to share data with 
one another and with the city? How can cities 
equip themselves with the human and technical 
capacity to handle this large technological effort? 
How can consumer privacy be respected while 
introducing more AI-driven technologies to track 
movement? How can this system ensure service 
to the underserved, while reaching critical mass?

To explore these questions and more, the World 
Economic Forum collaborated with Deloitte 
Consulting LLP to examine ten cities’ journeys 
towards the activation of their own seamless 
integrated mobility systems. The aim is to 
combine insights from these case studies, viewed 
through the lens of vital strategic design choices, 
to offer important findings and considerations for 
other cities and stakeholders embarking on their 
own mobility system transformation.
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The promise of a seamless 
integrated mobility system
Mobility is increasingly a priority for cities 
as they seek to move greater numbers 
of people and volumes of goods. Driven 
by population growth, urbanization 
and constrained capital investment for 
infrastructure upgrades and transportation 
modernization, cities are grappling with 
congestion, air pollution, accessibility and 
affordability. Approximately 4 billion people 
live in urban areas today and by 2050 that 
number is expected to reach close to 6 
billion people, or two-thirds of the world’s 
population. 

Five hundred cities are home to at least 1 
million people, and by 2030 there could 
be 41 “mega-cities” with over 10 million 
people. The shortfall in global infrastructure 
investment already tops $1 trillion, and as 
urban populations grow, the strain placed 
on existing infrastructure and transit 
systems will only be exacerbated.

A proliferation of new transportation 
technologies and services, from ride-hailing 
and trip planning to micromobility and 
microtransit and beyond, have helped 
to tackle some of these urban mobility 
challenges. However, these offerings are 
often narrowly focused on a single mode 
or a single journey, and consist of disparate 
networks managed separately. 

Addressing systemwide challenges in 
urban transportation requires a seamless 
integrated and intermodal mobility system 
to coordinate different modes of transport 
and better orchestrate the complex web 
of stakeholders that comprise the mobility 
landscape. 

Since 2017, the World Economic Forum 
and Deloitte Consulting LLP have worked 
together to define the principles for such 
a seamless integrated mobility system 
(SIMSystem) and to explore its application 
in a pilot region (Detroit, Michigan; Ann 
Arbor, Michigan; and Windsor, Ontario). The 
work of the pilot region and studying the 
experiences of numerous other cities made 
it clear that there is no “right” answer or 
single prescriptive approach to establishing 
seamless integrated mobility. Even as cities 
around the world are facing similar issues 
around mobility and there is consensus 
on the need for change, there is also a 
debate about how to manage the transition 
to a new seamless intermodal mobility 
ecosystem. 

Nearly every city is instituting a wide range 
of pilots to explore this space, but many of 
these initiatives are too disparate and small-
scale to deliver meaningful impact. Yet cities 
continue to replicate what is being done 
by others and, unsurprisingly, see largely 
similar results. Civic leaders in different 
communities are wrestling with many of 
the same considerations around goals, 
opportunities for improvement, constraints 
and how best to engage the key players 
needed in the ecosystem.

To accelerate the adoption of seamless 
integrated mobility systems, a common 
understanding of the issues and leading 
practices is needed, which would help speed 
the process of discovery and the realization 
of outcomes. This study aims to provide that 
understanding. 

To do this, several cities from around the 
world were selected for deeper study 
because of their interesting and novel 
approaches to advancing a seamlessly 
integrated multimodal mobility system. This 
research unearthed numerous “strategic 
choices” that cities must address – where 
cities need to align themselves between two 
seemingly contrasting approaches – and 
focuses on four choices that seemed most 
pressing and widely shared, discussed in 
more detail below. 

This study covers 10 cities across 3 
continents, with perspectives from over 
100 leaders from the public, private and 
non-governmental sectors, encompassing 
mayors and top transportation officials, 
corporate executives, start-up founders, 
non-profit leaders and academics. 
Unsurprisingly, in a domain as complex 
and dynamic as mobility, there is no single 
“right” answer – and what is “right” for any 
particular city may shift over time as the 
environment changes. Yet, the hope of this 
study is to build a common, global view of 
leading practices to increase the potential 
for replicability and accelerate the adoption 
of seamless integrated mobility around the 
globe.
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Key findings and common themes across cities
In many respects, the focal cities of this study and how they are working 
toward the future of mobility could not be more different. But there was also 
a surprising degree of consensus – indeed, near unanimity – on some of the 
approaches they have adopted and challenges they face:

Political will is a determinant of everything. Committed leaders willing to champion 
new approaches and drive change are nearly a sine qua non for achieving tangible progress 
– but they must have the authority to act on their vision. Cities need leaders who are tireless 
advocates for adopting a “boundaryless” approach and can convene the various players
(public and private).

Having a clear vision requires making hard trade-offs. It requires a “system of systems” 
approach. The trade-offs associated with prioritizing different outcomes (cost versus 
sustainability, for example) make it important to match mobility transformation efforts to 
specific goals and objectives, placed in the context and history of the region. Simply copying 
the playbook of another city is unlikely to work well. 

Governance structures matter. It can powerfully shape how and with what success a city 
advances its mobility agenda. A more centralized governance model with strong, integrated 
institutions, for example, might enable a city or region to push a more holistic approach, 
while more diffuse forms of governance could provide a more nuanced view of local needs 
and norms. Globally, we see few if any examples in which multiple entities and jurisdictions 
have achieved meaningful, system-wide impacts without some coordinating mechanism. The 
ones that have made progress have created an empowered mobility management function 
within city government that has the authority and responsibility to drive initiatives forward 
and create alignment across all modes of transportation.

Successful cities have found a source of leverage. They help to attract partnerships, 
funding and talent to shape their mobility environment. Large cities have a natural advantage 
given the size of their markets, but governments and other stakeholders should think 
about other assets – whether that is affordability, an open innovation environment or even 
favourable weather. Even the most constrained city often has policy and regulatory tools 
available to shape the participation of private-sector providers.

Pilots are not always the answer; seamless mobility requires system-wide thinking. 
Focus on specific and intended outcomes, not just the process. Doing one-off pilots rarely 
constitutes time and effort well spent. And consider the interdependencies between mobility 
and other domains, such as housing and land use.

Data is necessary, but not sufficient; avoid reinventing the wheel. Understanding 
what data exists, where it is housed and the rules that govern sharing and exchange is critical 
to success. That said, resist the temptation of the idea that “more data is always better”. In 
many cases, data can be functionally worthless to cities (and the private sector) and merely 
creates additional costs, capacity constraints and privacy and security concerns. Many cities 
have developed innovative approaches to sharing, managing and using data that can be 
looked to as examples.
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Strategic choices on the journey to 
activation – and how to manage  
for success

Beyond these commonalities, the research 
uncovered four primary strategic choices 
every city needs to address in activating 
seamless integrated mobility systems. 
These are not binary options, but rather 
represent a continuum along which 
cities and other stakeholders will need to 
navigate. 

Arguably, in a perfect world, a city 
might aim to achieve both ends of this 
continuum. For many today, however, 
this is a bridge too far and choices will 
likely have to be made about how a 
city approaches a particular pillar of its 
SIMSystem. 
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Strategic choice: Individual 
journeys vs. systemwide 
optimization
The pace of innovation in today’s mobility 
ecosystem is creating a vast array of 
options for individual travels. Dynamic 
shuttle buses, on-demand ride-hailing, 
carsharing, e-scooters, and a host of 
mapping and mobility-as-a-service 
applications have brought new levels of 
choice and customization to consumers. 
Many of these efforts focus on optimizing 
an individual’s journey, with limited regard 
for how those individual choices impact 
the overall system – potentially resulting 
in a collectively suboptimal outcome 
when millions of individual journeys are 
aggregated. Paradoxically, these innovations 
in mobility might exacerbate the systemwide 
challenges of congestion, sustainability and 
access. 

Avoiding these negative systemwide impacts 
will require more active management and 
the influencing of consumption choices. 
Doing so requires designing mobility 
policies that reflect the city’s social aims. 
Ultimately, cities must decide what they are 
optimizing: an individual’s ability to choose 
their preferred trip, or the efficiency and 
throughput of the overall system. 

Whether a city tends toward individual 
journey optimization or systemwide 

optimization requires thoughtful 
understanding of goals, capabilities and 
citizen needs. In the case of London, the 
organizing structure of Transport for 
London (TfL) integrates disparate transport 
options into a single user interface and 
prioritizes customer service to create 
systemwide efficiencies. In Detroit, Ann 
Arbor and Windsor, individual use cases 
are helping to create an understanding of 
how seamless integrated mobility could 
meet broader regional goals. The most 
successful cities understand their overall 
mobility transformation aims and what is 
going to be effective in meeting them, rather 
than pursuing one-off pilots or discrete 
strategies.

Singapore stands out in how it focuses 
on systemwide optimization driven by a 
cohesive, top-down governance model while 
still encouraging private sector competition. 
The city – and state, as they overlap – is 
investing heavily in introducing new modes 
of transport and continuing to build a robust 
and attractive public transit system. Driving 
these activities is the goal of enabling all 
citizens to access public transit within 10 
minutes of where they live and to commute 
to the city center within 30 minutes. The 
government has capped the number 
of personal cars allowed and instituted 
congestion pricing. This has contributed to 
roughly 80% ridership of public transit.

Considerations to guide the choice

• Identify specific “human-
centered” use cases to make
sure that the design of systems
and programs is tied to the real
needs of citizens. Mobility choices
tend to be well established and
habitual. Changing them is not easy.
It requires thinking holistically about
the human experience and how new
modalities, different routes, prices
and more affect daily routines such as
commuting to work or taking children
to school. It takes more than a one-
off trial to change these entrenched
patterns. New approaches can work
and yield greater adoption, but they
need additional enhancements
that designers may have failed to
understand in the pilot design.
A sustained, outcome-oriented
approach can also help align relevant
partners toward a common goal.

• Develop a holistic strategy to
understand how mobility innovation
fits into broader city programs. Cities
must plan for how a successful pilot
might scale into something that can
be adopted city-wide or beyond, or
expand to include additional modes
of transport. This can be challenging
if mobility is managed in a dispersed
manner across multiple agencies.

• Engage regularly with citizens
to determine how mobility needs
shift over time. Mobility innovation
is dynamic, and adapting to shifting
preferences and needs is essential.
Feedback loops between citizens, all
levels of government and mobility
providers (both public and private) can
help tailor options and deployment
strategies in ways more consistent
with city-wide mobility goals.

• Assess the systemic impacts
(e.g., second-and third-order
effects) of mobility innovation.
Mobility is a complex, interconnected
“system of systems”; changes to one
component can result in unintended
consequences that ripple through the
entire network. Understanding these
linkages early is important.
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Strategic choice: Public 
sector leadership vs. 
private sector leadership
Cities have a critically important voice in 
determining the role played by the public 
and private sectors and how to balance 
competing priorities, incentives and 
capabilities. While government will always 
have a role – as a strategist, catalyst/ 
convener, regulator, operator, and more 
– there is a wide spectrum of activities
they can opt to lead on or to allow private
sector players to drive. Even in the public
sector, there is a tension in where within
government mobility initiatives should be
led. City or even neighborhood-level entities
may have a greater understanding of local
needs and conditions, but may have limited
visibility into regional movement patterns (as
people commute across jurisdictions) or the
budget and capacity to fund and execute
on specific initiatives. How to balance the
multidimensional role of the public sector
while effectively engaging different parts of
the private sector is an open question.

Every case study suggested that both 
the public and private sectors had a 
role in designing the establishment of a 
seamless integrated mobility system, but 
that the leading role depended on the 
city context. In the case of Singapore, top-
down governance drives many initiatives, 
while in Tel Aviv the mobility ecosystem 
is shaped and strengthened through a 
vibrant mobility start-up community. The 
most successful cities have understood the 
relative strengths, challenges and offerings 
each sector can provide. It is critical to 
understand how the puzzle pieces fit 
together and structure roles accordingly, 
rather than relying on blanket phrases like 
“public-private collaboration”, which are 
meaningless without specificity. 

San Diego stands out in its emphasis on a 
regional governance model, predicated on 
bringing 18 municipalities together under 
one organizing body and designing and 
funding projects and infrastructure through 
a single municipal planning organization. 
This emphasis on regional governance, 
working in partnership with the local 
municipalities, enhances alignment across 
borders and helps support a collaborative 
culture around decision-making for regional 
priorities. 

Considerations to guide the choice

• Objectively assess the city’s
willingness and capabilities to
manage mobility innovation.
Governments can play many roles
in a new mobility ecosystem (e.g.,
strategist, catalyst/convener,
regulator, operator); determine
which role is a strength of the
city. Furthermore, identify what
areas are going to be essential
for success (e.g., engineering,
technology, data analytics,
systems integration, large-scale
program management) and map
those against current capabilities
to better understand what might
be a potential weakness.

• Determine to what extent
the city is prepared to build
capacity and skillsets within
the public sector or needs to
engage the private sector to
take the lead. Value for the city
comes from creating greater
accessibility, inclusivity, equity and
sustainability in the way people
and goods move. Value for the
private sector lies in monetizing
consumer-data, systems and
services-oriented business
models built around mobility
management, operating systems
and the in-transit experience.
Cities that appear to be making
the most progress have struck a
balance across sectors that seem
to create value for both parties.

• Consider the complexities in
funding to ensure long-term
sustainability of projects. If
city resources are constrained,
evaluate whether offering
opportunities for the private
sector to lead might yield faster
progress and results.
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Strategic choice: 
Data openness and 
transparency vs. privacy 
and security
Data is at the heart of creating a seamless 
integrated mobility system, requiring the 
private and public sectors to align on 
standards, legal frameworks and financial 
terms for secure, robust data exchange. At 
the same time, concerns about personal 
privacy and cybersecurity are growing and 
remain a priority for both governments 
and businesses. For many mobility 
services, data is a key driver of value and 
source of competitive differentiation, while 
governments need data to effectively plan 
and operate the overall transportation 
system and meet residents’ needs. Many 
cities are not equipped to effectively process 
massive amounts of data and dynamically 
enact “on-the-ground” change to optimize 
transportation. This raises the question 
of who creates value and who captures 

it. Cities are increasingly confronted with 
fundamental issues concerning how data 
should be collected, shared, governed, 
protected and used. Often, data collection 
precedes data strategy. This can create 
paralysis in an area that is so critical to 
success.

Led by the city Department of 
Transportation (LADOT), Los Angeles 
stands out as a pioneer in public sector-led 
initiatives around open data exchanges. 
LADOT developed the Mobility Data 
Specification (MDS), designed to support 
a common approach across cities for 
collecting and sharing mobility data. 
The recently established Open Mobility 
Foundation seeks to manage the MDS’s 
continued development and deployment, 
and to share best practices across 50 
cities in the US and dozens internationally. 
Highlighting the tensions around data 
sharing, privacy and value creation, the MDS 
has also prompted strong opposition from 
some private sector mobility providers. 

Considerations to guide the choice

• Systematically inventory
current data assets and create
a catalog to understand what
data exists and how and by whom
it is being used. Many cities need
to share base level data with
multiple providers and a catalog is
a useful tool to do this efficiently.
Lisbon has designed an advanced
architecture and approach for
such a catalog, as has Transport
for London.

• Collect data with purpose.
More is not always better; data
should be collected only with
a specific end use in mind.
Determine the specific purpose
and what data is essential, then
create a roadmap for how the city
will gather, store, secure, analyze
and act upon the insights.

• Determine core capabilities
and build complementarities.
In some cases, it may make sense
to build skills within government.
In others, engaging the private
sector may be a more viable (and
affordable) option, especially
for smaller cities with limited
resources that may not be able to
build capabilities in-house.

• Look to existing standards
instead of re-inventing the wheel.
Many cities around the world
are facing similar challenges. By
using existing standards and
common languages, cities can
simplify the path to adoption
and ease the burden on private
sector providers. MDS is one
example; further standards and
principles have been offered by
the New Urban Mobility Alliance,
the National Association of City
Transportation Officials, the World
Business Council for Sustainable
Development, and others.
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Strategic choice: City-
regulated vs. market-led 
innovation
New mobility services and technologies have 
often outpaced regulation. As cities come to 
grips with this more dynamic transportation 
environment, they must choose whether 
to proactively create policy, legislation and 
regulation that set guidelines within which 
the private sector must act, or to allow a 
more open market-based approach to drive 
the pace of innovation and let regulation 
follow. Regulation and policy can help set 
needed standards, promote knowledge 
sharing and mitigate negative externalities 
or misalignment with city goals and strategic 
plans. This requires a more active role 
from government and a willingness to get 
private sector players to comply. On the 
other hand, emerging mobility innovations 
such as dockless bicycles and scooters have 
arguably created significant value for users 
that might not have been realized so quickly 
or at all if more stringent rules had been 
in place.Cities must decide how to create 
incentives for all players to have a stake 
in the system while creating a receptive 
environment for innovation and meeting city 
goals. 

The question of which comes first is not 
easy to answer – and in many cities, it will 
depend on existing governance models 
and structures. However, understanding 
how to work with new mobility service 
providers and incorporate them smoothly 
into the ecosystem can help head off 
potential downsides. In most successful 
cities, public sector regulators and private 
sector providers co-design the path towards 
the future. There are varied approaches 
to managing innovation and regulation, 
and cities should expect their stance 
to shift over time as new services and 
technologies emerge and mature. In Lisbon, 
city officials have welcomed to innovators 
in micromobility introducing their services. 
They have taken the position that they will 
regulate as needed once these services 
become established. In effect, they have 
designed a regulatory approach based 
on the type of innovation they see: soft 
regulation for “greenfield” opportunities and 
harder, rules-based regulation for “brown-
field” opportunities. 

Considerations to guide the choice

• Calibrate tolerance for risk. Be
sure the regulatory approach is
matched by a similar willingness to
accept risk; market-led innovation
suggests a more risk-accepting
stance, by both government and
the private sector. The political
environment, popular attitudes and
even the degree of litigiousness
can have an important impact on
what stakeholders are willing to
tolerate. At the core of the issue
is a philosophical question about
how best to promote innovation for
the public good. The answer will be
different in different places.

• Develop a process to evaluate
pilots in the context of broader
city goals, including setting targets
and metrics at the outset and
creating contingencies, regulatory
or otherwise, should those targets
fail to be met. Working with private
sector providers to co-develop
appropriate and feasible goals, while
still being supportive of the broader
systemwide objective, can help
ensure everyone is aligned at the
outset.

• Develop flexible, outcomes-
based regulation that can help
manage new technologies and
services that emerge. Scenario
planning can help identify a variety
of outcomes and let cities better
manage uncertainty. Rule-making
should not be a “one-off exercise,"
but should be revisited and revised
frequently.
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Realizing the promise of seamless 
integrated mobility

Ultimately, all cities will have 
situational, political and economic 
factors that guide their response 
to these design questions. But 
within those constraints, cities 
have a range of choices under 
their control, and many cities 
have made interesting, nuanced 
and differentiated selections 
regarding their path to mobility 
transformation.

1. The following section is adapted from Scott Corwin, et al., “Toward a mobility operating system,” Deloitte Insights, June 2019.

2. “68% of the world population projected to live in urban areas by 2050, says UN,” UN, May 16, 2018. 
https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html

3. Global Infrastructure Hub, Infrastructure Outlook, 2017. https://outlook.gihub.org/

4. “Public Transportation Utilization,” Data Gov Singapore.

5. https://data.gov.sg/dataset/public-transport-utilisation-average-public-transport-ridership

6. “Harnessing the future of mobility: how governments can enable a better transportation experience for all citizens.” Deloitte Insights, May 2018. https://www2. 
deloitte.com/content/dam/insights/us/articles/4513_FoM-Government/DI_FoM-Government.pdf

7. “Shared Mobility Principles for Livable Cities.” February 2018. https://www.sharedmobilityprinciples.org/ 

8. “Managing Mobility Data.” National Association of City Transportation Officials and International Municipal Lawyers Association, April 2019. https://nacto.org/wp-
content/uploads/2019/05/NACTO_IMLA_Managing-Mobility-Data.pdf 

9. “Data Sharing Principles.” World Business Council for Sustainable Development. 2019. 
https://www.wbcsd.org/Programs/Cities-and-Mobility/Transforming-Mobility/Transforming-Urban-Mobility/Data-Sharing-Principles 

While no two paths will look the same, 
their journeys offer important insights for 
others looking to achieve a truly seamless, 
integrated mobility system. The aim of this 
study is to help cities bring about large-scale 
change in mobility faster and with greater 
impact. 

A fully functioning SIMSystem enables 
cities to move people and goods more 
efficiently by creating interoperability across 
physical assets like cars and buses; digital 
technologies like dynamic pricing and 
shared data exchanges; and the governance 
structures, standards, and rules by which 
they operate. Through the application of 
big data, cognitive science, and behavioral 
economics, cities can begin to shape, mold, 

and influence citizens’ transportation 
choices towards those that are more 
sustainable, cheaper, and faster – and that 
create benefits systemwide.

Urban transportation, like politics, is local. 
As the stories of the cities featured in this 
report illustrate, there is no single path 
toward achieving seamless integrated 
mobility, and every journey is fraught with 
pitfalls and hurdles. But by gleaning lessons 
from some of the leading cities across 
the globe, the hope is that government 
officials, private sector leaders and other 
stakeholders can make better-informed, 
clear-eyed choices along these many 
dimensions.

https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects
https://outlook.gihub.org/
https://data.gov.sg/dataset/public-transport-utilisation-average-public-transport-ridership
https://www2. deloitte.com/content/dam/insights/us/articles/4513_FoM-Government/DI_FoM-Government.pd
https://www.sharedmobilityprinciples.org/ 
https://nacto.org/wp-content/uploads/2019/05/NACTO_IMLA_Managing-Mobility-Data.pdf 
https://www.wbcsd.org/Programs/Cities-and-Mobility/Transforming-Mobility/Transforming-Urban-Mobility
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