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1. Executive Summary

The	City	of	Nice	Côte	d’Azur	was	one	of	24	cities	around	
the	world	to	be	awarded	a	Smarter	Cities®	Challenge	
grant	in	2011	as	part	of	IBM’s	citizenship	efforts	to	build	
a	Smarter	Planet™.	IBM’s	Smarter	Cities	Challenge	aims
to	contribute	to	the	improvement	of	high-potential	
cities	around	the	world.	

The growth, economic value and competitive advantage of 
today’s cities are increasingly driven by their citizens, their 
public infrastructure and innovation. While transportation 
is the backbone of this economic growth, it can also hinder 
it: congestion decreases personal and business productivity, 
lowers air quality and creates noise pollution. The costs 
associated with congestion in cities around the world range 
from 1.5 – 4 percent of GDP.

Nice Côte d’Azur, as a city of the 21st century, is well poised to 
take on this challenge by providing a range of transport methods. 
As part of the Eco Valley transformation, Nice Côte d’Azur 
has set out a vision for the future of travel: providing seamless 
journeys for travelers by coordinating and integrating different 
methods of transport. This will alleviate one of the main 
problems that plague the city today.

For the Smarter Cities Challenge, IBM was tasked with providing 
Nice Côte d’Azur with recommendations to improve and 
optimize its transportation system. With this goal in mind, 
the team delivered recommendations in the following areas:

Governance
• Create a Smarter Cities Center of Excellence to align and  

support projects

Collaboration
• Define a Common Information Architecture
• Improve Citizen Engagement and Communication
• Set up a Collaborative Emergency and Event 

Coordination Solution

Smarter	Mobility
• Create a Multimodal Transportation Data Platform
• Enrich User Experience
• Promote Electric Mobility
• Support Advanced Mobility Services
• Develop Innovative Pricing Schemes



IBM’s Smarter Cities Challenge Report Nice	Côte	d’Azur

4

Integrated Governance
Today Nice Côte d’Azur’s travel systems work in isolation 
from one another. To achieve its vision of sustainable mobility, 
the city needs to build a single, solid foundation, capable of 
scaling up to meet future demands. The team recommends 
the creation of a Smarter Cities Center of Excellence (CoE) 
to provide the holistic and integrated view essential to the 
achievement of efficient and seamless travel. The CoE 
supports initiatives across departments and is instrumental 
in creating, building and managing standards, governance, 
communication, education and accountability. In this way, 
the Center will enable the integration of the city’s physical 
infrastructure with its technical and information infrastructure, 
and finally with its public services. It will provide a forum 
and platform for collaboration and partnering among 
stakeholders, centered on a common vision and a well-defined 
set of goals for Smarter Mobility.

Collaboration Through Data
When it comes to transport, many cities are sitting on potential 
treasure troves of data that could help them improve their 
transport operations. City leaders need to assess the full range 
of data already in their domain and couple it with data gathered 
outside the traditional definition of their area of the transport 
system (adjacent service and infrastructure providers). 

For example, regional rail operators can link up with local 
transport operators to collect and collate data reflecting system 
usage, in order to capture demand across the transportation 
network. Similarly, they can equip their transport systems to 
collect real-time data not collected at present. Once obtained, 
careful analysis of integrated data will support or even suggest 
new ways to reduce costs or manage and deliver transport 
services more efficiently. The resulting smarter mobility 
agenda is instrumented, interconnected and intelligent.

A Foundation for Smarter Mobility
Nice Côte d’Azur has already established itself as an innovator 
in transportation with its pilots in Intelligent Parking, electric 
car-sharing schemes and Near Field Communication (NFC) 
technology around ticketing and payment. The IBM team believes 
that these advances are the foundation of a larger integration 
of services across the transportation ecosystem – integration 
which will achieve truly Smarter Mobility for the city.
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2. Introduction

A. The Smarter Cities Challenge
By 2050, cities will be home to more than two-thirds of the 
world’s population. They already wield more economic power 
and have access to more advanced technological capabilities 
than ever before. Simultaneously, cities are struggling with a 
wide range of challenges and threats to sustainability in their 
core support and governance systems, including transport, 
water, energy, communications, healthcare and social services. 

Meanwhile, trillions of digital devices, connected through 
the Internet, are producing a vast ocean of data. All of this 
information – from the flow of markets to the pulse of 
societies – can be turned into knowledge because we now 
have the computational power and advanced analytics to 
make sense of it. With this knowledge, cities could reduce 
costs, cut waste, and improve efficiency, productivity and 
quality of life for their citizens. In the face of the mammoth 
challenges of economic crisis and increased demand for 
services, ample opportunities still exist for the development 
of innovative solutions.

In November 2008, IBM initiated a discussion on how the planet 
is becoming smarter. By this it meant that intelligence is becoming 
infused into the systems and processes that make the world 
work and into things no one would recognize as computers: 
cars, appliances, roadways, power grids, clothes, even natural 
systems such as agriculture and waterways. By creating more 
instrumented, interconnected and intelligent systems, citizens 
and policymakers can harvest new trends and insights from 
data, providing the basis for more informed decisions.

A Smarter City uses technology to transform its core systems 
and optimize finite resources. Since cities grapple on a daily 
basis with the interaction of water, transportation, energy, public 
safety and many other systems, IBM is committed to a vision 
of Smarter Cities as a vital component of building a Smarter 
Planet. At the highest levels of maturity, a Smarter City is a 
knowledge-based system that provides real-time insights to 
stakeholders, and enables decision-makers to manage the city’s 
subsystems proactively. Effective information management is 
at the heart of this capability, and integration and analytics 
are the key enablers.

Figure	1	
Intelligence	is	being	infused	into	the	way	the	world	works

Intelligent
We	can	analyze	and	derive	insight	from		

large	and	diverse	sources	of	information,		
to	predict	and	respond	better	to	change.

Instrumented
We	can	measure,	sense		
and	see	the	condition	of		

practically	everything.

Interconnected
People,	systems	and	objects	can	
communicate	and	interact	with		
each	other	in	entirely	new	ways.



IBM’s Smarter Cities Challenge Report Nice	Côte	d’Azur

6

As IBM aligns its citizenship efforts with the goal of building 
a Smarter Planet, we realize that city leaders around the 
world face increasing economic and societal pressures. Given 
the increased demand for services, they have to deliver new 
solutions ever more rapidly.

With this in mind, IBM Corporate Citizenship has launched 
the Smarter Cities Challenge to help 100 cities around the 
world over a three-year period become smarter through grants 
of IBM talent. The City of Nice Côte d’Azur was selected 
through a competitive process as one of 24 cities to be 
awarded a Smarter Cities Challenge grant in 2011.

During a three-week period in October 2011, a team of 
six IBM experts worked in Nice Côte d’Azur, France to 
deliver recommendations around key issues for the Mayor 
of Nice Côte d’Azur and President of Nice Côte d’Azur, 
M. Christian Estrosi.

B. Scope
Mayor Estrosi, in his application letter for the Smarter Cities 
Challenge, stated, “My goal is to make Nice Côte d’Azur a 
leading territory in Europe and in the Mediterranean basin 
when it comes to experimenting and applying the most 
innovative solutions and [to] ensure this territory benefits 
from sustainable development in terms of education and 
economic, health and environmental development.”

The growth, economic value and competitive advantage of 
today’s cities are increasingly driven by their citizens, their 
public infrastructure and innovation. While transportation 
is the backbone of this economic growth, it can also hinder 
it. Congestion decreases personal and business productivity, 
lowers air quality and creates noise pollution. The costs 
associated with congestion in cities around the world range 
from 1.5 – 4 percent of GDP.

Nice Côte d’Azur, as a city of the 21st century, is well poised 
to take on this challenge by providing a range of transport 
methods. As part of the Eco Valley transformation, Nice Côte 
d’Azur has set out a vision for the future of travel: providing 
seamless journeys for travelers by coordinating and integrating 
different methods of transport. This will alleviate one of the 
main problems that plague the city today: traffic congestion.
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The objective of the team’s Smarter Cities Challenge mission 
in Nice Côte d’Azur was to support this goal of economic, 
ecologic and social appeal by improving mobility. The team’s 
focus was on the multimodal transportation hub project of 
Saint Augustin, not only as part of the Eco Valley project but 
also as part of the global transportation ecosystem of the Nice 
Côte d’Azur (NCA) metropolitan area. Because challenges 
to mobility are not limited to city boundaries, transport 
administration for the City of Nice Côte d’Azur has been 
delegated to the NCA Metropolis. The creation of Nice Côte 
d’Azur Metropolis in 2012 – the first of its kind in France – 
went into effect on January 1, 2012. Grouping together the 
Nice Côte d’Azur Urban Community, the Community of 
Towns of Vésubie, the Community of Towns of Tinée, and the 
Community of Resort Towns of Mercantour, this Metropolis 
represents 46 communities, with several competencies 
including transportation.

To improve the overall transportation scheme at the NCA 
metropolitan area level (Figure 2), the team has therefore had 
to look at short and long-term opportunities. The IBM team’s 
recommendations support the optimum development of 
mobility to:
1. Enable city growth
2. Facilitate interaction between modes of transportation
3. Encourage ecological behaviors
4. Improve quality of life for the citizen
5. Promote a unique experience for the tourist.

Figure	2
The	Transportation	Landscape	in	NCA
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C. Approach
As outlined in the table below, the approach the team used 
for its assignment was organized into several phases:
• Understanding and experimenting
• Interviewing, analyzing and challenging
• Developing findings and recommendations
• Finally, sharing and reporting.

The team experienced the several modes of transport facing 
citizens, tourists or commuters: arriving at the airport, taking 
the tramway, commuting to work in NCA office, using 
electric cars, private cars and city center parking, and even 
sail boat. In parallel, the team conducted several workshops 
and interviews with about 50 executives representing every 
NCA department involved in mobility: Traffic and Road, 
Mobility and Transportation, Urban Planning, Tramway and 
Large Projects, Environment and Sustainable Development, 
Economic Development, and Digital Innovation. The team 
also included elected officials and external stakeholders: 
General Council, Citelum, and SEMIACS. These workshops 
gave the team the background and context it needed to 
understand the transport challenges faced by NCA and to 
develop its findings. Following this, the team applied a holistic 
analysis to formulate its recommendations, using research 
of global leading practices from other countries regarding 
intelligent transportation.

Figure	3
Approach	Steps

Approach

Step 1 – Orientation On-site: Introduction with NCA and key stakeholders

Step 2 – End User Experience: Sampling all modes of Nice transportation

Step 3 – Interviews and participation in group discussions with key stakeholders 
Collate and analyze information and documentation 
Transportation Maturity Model

Step 4 – Develop recommendations

Step 5 – Validate report facts and socialize recommendations

Step 6 – Prepare and deliver final presentation and report 
Receive feedback on recommendations
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D. Multimodal Transportation Maturity 
Model Assessment
The Multimodal Transportation Maturity Model was used 
to assess the city’s progress compared to global leading 
practice. In Figure 4, the blue boxes represent where NCA 
falls on the Maturity Model as a range, depending on the 
various projects and modes of transport being examined. 
The yellow boxes denote the aggregate of the work being 
done by NCA along that dimension.

Compared to other cities around the world (Figure 5), NCA 
has embraced innovation across its transportation network. It 
leads in some areas although it lags behind in others. The city 
has found it challenging to interconnect its transportation assets 
and fully leverage the data it collects in order to build a solid 
foundation for an integrated travel experience. Only when all 
of these drivers have been addressed can NCA build upon its 
achievements and move towards a more integrated, truly 
responsive, dynamic and intelligent multimodal mobility system.

Figure	4
NCA	Multimodal	Maturity	Model	Assessment

Range Average

Level	1	
Silo

Level	2	
Centralized

Level	3	
Partially Integrated

Level	4	
Multimodal Integrated

Level	5	
Multimodal Optimized

Planning
Functional Area Planning 
(single mode)

Project-based planning 
(single mode)

Integrated agency-wide 
planning (single mode)

Integrated corridor-based 
multimodal planning

Integrated regional 
multimodal planning

Performance	
Measurement

Minimal Defined metrics by mode Limited integration across 
organizational silos

Shared multimodal 
system-wide metrics

Continuous system-
wide performance 
management

Customer	
Management

Minimal capability, no 
customer accounts

Customer accounts 
managed separately for 
each system/mode

Multi-channel account 
interaction per mode

Unified customer account 
across multiple modes

Integrated multimodal 
incentives to optimize 
multimodal use

Data	
Collection

Limited or manual input Near real-time for major 
routes

Real-time for major routes 
using multiple inputs

Real-time coverage 
for major corridors, all 
significant modes

System-wide real-time 
data collection across all 
modes

Data	
Integration

Limited Networked Common user interface 2-way system integration Extended integration

Analytics
Ad hoc analysis Periodic, Systematic 

analysis
High-level analysis in near 
real-time

Detailed analysis in 
real-time

Multimodal analysis in 
real-time

Payment	
Methods

Manual cash collection Automatic Cash Machines Electronic Payments Multimodal integrated 
fare card

Multimodal, multi-media 
(fare cards, cell phones, 
etc.)

Network	Ops.	
Response

Ad hoc, single mode Centralized, single mode Automated, single mode Automated, multimodal Multimodal real-time 
optimized

Incident	
Management

Manual detection, 
response and recovery

Manual detection, 
coordinated response, 
manual recovery

Automatic detection, 
coordinated response and 
manual recovery

Automated pre-planned 
multimodal recovery plans

Dynamic multimodal 
recovery plans based 
on real-time data

Demand	
Management

Individual static measures Individual measures, with 
long-term variability

Coordinated measures, 
with short-term variability

Dynamic pricing Multimodal dynamic 
pricing

Traveler	
Information

Static information Static trip planning with 
limited real-time alerts

Multi-channel trip planning 
and account-based alert 
subscription
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Figure	5
Benchmarking	with	Global	Leading	Cities
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A. Environment
Nice Côte d’Azur is situated in the Mediterranean basin, 
close to the Alps. Its location and environment place specific 
limitations on the building and extension of any new transport 
infrastructure to meet the needs of the 350,000 citizens living 
within the city, the overall 540,000 in the urban area and 
the additional 10 million annual visitors to the region that 
contribute to the city’s main income derived from tourism.

Demand on transport infrastructure and associated services 
is set to increase with the development of the Eco Valley 
Operation of National Importance (OIN), a visionary 
program for new economic and ecological positioning for 
the Côte d’Azur that seeks to create an additional 50,000 
jobs by 2030. Strong leadership and vision has been central 
in securing national recognition and funding for this 
transformational program.

“All our projects – on the drawing board or 
already begun – show our determination to 
improve our outstanding territory and give it 
its rightful place within France, Europe and 
the heart of the Mediterranean basin.” 

— Christian Estrosi, Mayor of Nice Côte d’Azur

B. Transport Infrastructure
Nice Côte d’Azur has a highly congested transport system 
and a vulnerable network. Road access into and across the 
city is restricted to a few major routes. A small incident in 
the network can have a considerable impact on mobility in 
and around the city due to limited options to divert traffic.

NCA has already initiated a number of significant developments 
to help address the pressures on the transport network and to 
support future growth. These include:
• Modernization of the Nice Côte d’Azur Thiers Railway 

Station: planned for June 2013, to create a real multimodal 
transfer center covering more than 10,000 square meters to 
meet constant development needs for transport and inter-
modality: connecting tramway and train; bus station; 
convenient pedestrian; bike and car access

• A second tram due for completion in November 2015: to 
complement and add capacity to the initial tram successfully 
introduced in November 2007 which reduced road traffic 
by 20 percent

• Saint Augustin Multimodal Hub: planned for 2016 as part of 
the Eco Valley OIN (See Figure 6)

• LGV infrastructure upgrade by 2020: to enable the TGV 
high speed trains to connect directly to the center of Nice 
Côte d’Azur. 

Collectively these projects will help to address the pressures 
on the transport system over time and provide fast links to 
other regions. However it is vital for future growth and to 
attract inward investment to the area that focus and emphasis 
on optimizing the existing network continue in parallel. 

3. Findings and Themes
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C. Multimodal Services
The Saint Augustin multimodal transportation hub is seen 
as the new “Gateway to the City”, facilitating the smooth 
connectivity between the TER, railway, tram, bus, car, TGV 
railway line and France’s second largest international airport. 
While the physical infrastructure of transportation is planned 
and integrated at the NCA level, multimodal transport requires 
the same city-wide planning to focus on information and 
digital infrastructures as well. 

This process has already started with the creation of the Ceparou 
journey planner, but this is currently limited to coverage of the 
public transportation system, and neither integrates the road 
network nor real-time bus and tramway data available on the 
Lignes d’Azur journey planner. This lack of further integration 
restricts the user’s ability to manage and plan their end-to-end 
travel and make alternative arrangements if alerted to problems 
on specific parts of the network. 

The absence of integrated, consolidated information and 
infrastructure to enable real-time monitoring between 
the public transport system and roads also restricts traffic 
operators in their ability to implement control strategies 
that deploy appropriate and effective interventions to 
help smooth traffic flows. 

D. Sustainability
The environmental impact of transportation is also a key 
concern. Nice Côte d’Azur has a target of reducing carbon 
emissions by 20 percent by 2020, as well as an obligation to 
stay under the EU thresholds for NO2 and particulate matter. 
Educating and influencing people’s choice of transport and 
further increasing the awareness and adoption of electric 
vehicles could be a significant contributor to these targets 
over time. 

Figure	6	
Plan	of	the	Saint	Augustin	Multimodal	Hub
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E. Innovation
Nice Côte d’Azur has already pioneered significant solutions 
to support transportation. A smarter parking project has 
been piloted with sensors and light color guidance for drivers. 
“Auto Bleue,” an electric car-sharing scheme, has started 
with plans to create 70 stations throughout the city sharing 
210 cars. The deployment of NFC technology is underway 
involving the city, public transport operators, banks and 
mobile phone operators to provide electronic ticketing for 
bus and tramway, with wireless payments in city shops and 
tourism information on city landmarks. It is a world class 
innovation that should be built on as a foundation for ever 
greater integration of services as soon as the next generation 
of NFC-enabled phones arrive. 

F. Data and Information Governance 
Projects, systems and data are frequently managed in silos, missing 
opportunities for reuse and preventing optimization and 
cross-departmental synergies. A data and systems inventory is 
missing, as are clear integration points between organizations.
There is no guidance on data collection, analysis, dissemination, 
privacy, organizational alignment and reporting. 

G. Economic Development 
As talent and skills become increasingly important in driving 
economic growth in cities and regions, Nice Côte d’Azur 
will face intensifying competition to attract and retain the 
expertise essential to the overall success of the Eco Valley 
OIN. A highly efficient transport service could be of 
significant advantage to the region. 
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Following	the	findings	in	Section	3,	a	set	of	recommendations	
have	been	identified	to	help	achieve	desired	goals	for	
the	Saint	Augustin	multimodal	hub	and	to	support	the	
broader	Eco	Valley	Transformation	Program.	

Multimodal mobility covers a broad and varied range, both 
physical and virtual. It is true that a trip starts and ends at one 
specific location (say at a traveler’s home or work place) and 
that stations need to provide a smooth interchange from one 
mode of transport to another. However when developing 
multimodal mobility concepts, it is of limited use to focus 
too much on one particular place such as a train station (also 
referred to here as a hub, or in French ‘pole’). Information 
about train schedules, real-time road saturation, weather, 
upcoming events or optimal routes is vital and must be 
made available everywhere and in a variety of formats that 
acknowledge the preferences of the end user. 

With this in mind, the team has not concentrated on buildings 
such as the new stations at Thiers or Saint Augustin. Instead, 
the team has focused its recommendations on the aspects of 
a virtual hub and, where necessary, has commented on how 
these may affect the physical infrastructure.

The recommendations have been grouped (Figure 7) into 
three primary categories: Smarter Mobility, Governance 
and Collaboration, each with specific actions.

It is essential to have the right balance and integrate these 
areas of competence in order to continue the development 
and successful creation of an exemplary transport experience 
for those individuals living, working in and visiting Nice Côte 
d’Azur. Creating sustainable transport in the urban environment 
will also be a key factor to attracting inward investment and 
developing the region’s economy. 

4. Recommendations

Figure	7	
Recommendations	Categories

Collaboration
Actions to strengthen 

stakeholder partnerships 
and data sharing

Governance
Actions toward alignment of 
priorities, measurement and 

management of people, 
process and technologies

Smarter	Mobility
Actions for a sustainable, 

innovative, flexible, 
predictable and resilient 
transportation network
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In summary, the team is proposing that the city should focus 
on the following recommendations:

Governance
1. Create a Smarter Cities Center of Excellence to align and 

support projects.

Collaboration
2. Define a common information architecture
3. Improve citizen engagement and communication
4. Set up a collaborative emergency and event coordination 

solution.

Smarter	Mobility
5. Create a multimodal transportation data patform
6. Enrich user experience
7. Promote electric mobility 
8. Support advanced mobility services
9. Develop innovative pricing schemes.

A. Governance

1.	Smarter	Cities	Center	of	Excellence
1.1	Implement	Governance	and	Compliance
Several innovative pilots have been successfully launched in 
NCA and many more projects are being planned. However 
the challenge ahead is to change the scale from local pilots 
to a Metropolis-wide roll out, wherein operations will require 
more industrialization. Given the number of projects in 
development and expanding operations, the need for complex 
data integration, analytics solutions and skills will inevitably 
result in a bottleneck that will prevent NCA from realizing all 
of their expected benefits. The team believes the convergence 
of initiatives to improve mobility will only succeed if an 
organization is set up to support them across departments. 
This could be achieved with the creation of a Smarter Cities 
Center of Excellence (CoE). The CoE would be responsible 
for answering the questions in the chart below (Figure 8) 
across city departments. It would focus initially on the area 
of smarter mobility but then expand into a wider range of 
themes, such as water, energy and education.

Figure	8
Mandate	of	the	Smarter	Cities	Center	of	Excellence	(CoE)
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All involved parties should have a seat (voice) on the CoE, 
advising and providing feedback. The main stakeholders 
should form the steering committee governing the Center, 
to enable the implementation of a commonly agreed approach 
and rules of engagement. There could be periodic or more 
frequent meetings, depending on major project initiatives, 
and these could also be used to generate ideas in the form 
of a think tank. 

The CoE should be led by a dedicated senior information 
officer, advised by the steering committee, the governing and 
steering body for decision making and strategic advice. Such a 
structure with its mandate driven at a high level, would foster 
change management among the stakeholders involved.

The CoE would bring more accountability and the ability 
to implement standards. Standards and processes would 
address portfolio management, vendor management, license 
management, contract management, service level agreements 
and change management needs. It would also coordinate 
projects, timelines and resources, and assess operational, 
financial, social and political risks.

1.2	Create	an	organization	across	departments	accountable	
for	data	management,	analytics	and	associated	aspects
The CoE would not only coordinate information technology-
related projects as mentioned above but also support projects 
in data integration, data governance and analytics.

Figure	9
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The CoE would connect people, process and technologies, 
enabling clear ownership and accountability. Managing standards, 
governance, communication and education, it would integrate 
the physical infrastructure with the information infrastructure 
as shown in Figure 9. Incorporating such standards and processes 
for communication, education and information change 
management, it would align stakeholders towards common 
strategic goals. The CoE defines the information architecture, 
the integration of different systems and data sources and the 
standards for the homogenization of the data.

The employees of the CoE would deliver the services, some 
of which are shared services, to support various projects. 
A shared infrastructure provides economies of scale. Examples 
of such services delivered to other initiatives are: development; 
consulting; advisory and best practices; user education services; 
stakeholder communication and coaching for performance 
monitoring and measuring. The team recommends having 
a dedicated organization in place. 

The CoE would not limit itself to establishing definitions, 
processes and standards for projects governance but would 
also define rules for data and information governance and 
compliance. It would govern what is shared, when, and to 
whom, and whether such processes would violate existing 
compliance rules. 

The CoE would closely align IT needs with the analytics 
and information needs of the organizations. It would define 
technical assets based on analytical solution requirements. 
It would act as the organization owning the “single point 
of truth” and it would be the first line of interaction for 
information, analytical, planning and predictive mobility 
matters. The CoE, by specifying the timing and cycles 
when data is integrated, added, removed and changed, 
would produce coherent information, fundamental for 
analysis, planning and prediction. 

New service level agreements (SLA) or business models 
would allow data sharing between transportation authorities 
and third parties. These would empower the information 
officer to work across all entities in the organization. Such 
SLAs would make the standardization of the exchange, data 
gathering, data stewardship, data formats, security and naming 
conventions a necessity. This is especially important when 
personal data is involved, for example the use of traveler 
profiles. Private data should not be accessible to anyone 
who is not explicitly authorized. 

1.3	Define	KPIs	for	various	initiatives	being	implemented	
by	NCA
One of the first initiatives for the Smarter Cities Center of 
Excellence (CoE) should be to establish overall goals and 
objectives, success factors and dependencies for smarter 
mobility, in accordance with the vision and strategy of NCA. 
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It is essential for the implementation of performance measures 
and to ensure the quality of services, that the strategic goals 
and drivers to success are understood. All measures should 
have the same higher goals and incorporate Key Performance 
Indicators (KPIs) and Key Performance Predictors (KPP). 
Such indicators and predictors would allow the mobility 
network to be better managed, taking proactive action 
where needed. 

Choosing the right KPIs therefore relies upon having a good 
understanding of what is important to the organization. They 
must reflect the organization’s goals, be key to its success and 
they must be quantifiable (measurable).

The CoE can use KPIs not only as a performance management 
tool, but also as an incentive. KPIs give everyone in the 
organization a clear picture of what is important, where they 
stand, why and what should be addressed, and they can be tied 
to financial results.

Various measures could also be posted to the public for 
greater awareness and behavioral change. Table 1 shows 
what the potential sample measures could be.

Benefits/Outcomes:
• Reduced project risk
• Improved resource management
• Avoid duplication of effort 
• Shared pool of skilled resources and optimized systems 

and processes
• Improved information security and privacy
• Clear measurement of performance and accountability
• Improved planning and prediction.

Without a Smarter Cities Center of Excellence to coordinate 
its governance practices, NCA faces the costs and delays of 
duplicated efforts. Lacking an integrated data management 
process, in particular, would make the city vulnerable to 
exposure of sensitive City data or the data of private citizens. 
Finally, without a set of KPIs and KPPs to guide them, city 
leadership and staff, as well as the public, will be unable to 
measure and track progress.

Reducing	traffic	congestion Mobility	user	satisfaction Environment Improve	end-to-end	user	
experience	

Number of cars crossing the city 
within a period

Satisfaction index number based 
on sentiment and web analysis 
and surveys

PM10, NO2, NOx: number of days 
above the EU threshold

Number of users of the various 
mobility services

Hours per week and kilometers 
per week of traffic jams

Percent relative trend of request 
for information or complaints 

CO2 emission of road traffic Number of requests to transport 
information website

Predicted number of passengers 
using public transport 

Percent relative trend of events

Table	1:	Sample	Traffic	KPIs	and	KPPs
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B. Collaboration

2.	Common	Information	Architecture
2.1	Build	a	Metropolis-wide	information	model	and	
information	architecture	and	maintain	it	as	a	new	pillar	
of	urban	infrastructure	
Multimodal transportation and other Smarter Cities initiatives 
require the same depth and coordination for planning the 
information infrastructure as for planning physical infrastructure 
such as roads or tramlines. From an IT point of view, it is helpful 
to think of the Urban Information Model as a number of 
layers representing a two-dimensional space – the territory 
of the urban environment, such as a city or wider region such 
as the Metropolis (Figure 10). Between the physical layer 
(roads, tunnels, tracks, traffic lights, water pipes, power cables 
or buildings) and the actual service operating this infrastructure, 
there is an information layer connecting the two. It is, in fact, 
a layer of several layers.

To establish a common information architecture, all the IT 
systems involved in the information layer and the data model 
being used, as well as the interactions between those IT systems, 
must be defined across city departments. The information 
architecture must cater for information exchange between 
departments in a city-wide information bus. It should adopt a 
Service Oriented Architecture (SOA), with a strong emphasis 
on those architecture principles and design standards which 
promote loose coupling, reuse, flexibility, and virtualization.

The information architecture should also include public 
standards, to be followed by all internal and external parties 
involved, for the exchange of traffic-related data and variable 
message signs. These would typically include DATEX II, SIRI 
(Service Interface for Real-time information) and/or GTFS 
(General Transit Feed Specification) for public transportation, 
INSPIRE and/or OpenStreetMap for geospatial information. 
The choice of open standard is key to reducing dependency 
on a single vendor and to allow for greater reuse of data and 
software components between departments. It also enables 
enhanced collaboration and exchange with external partners. 
Beyond those publicly available standards, individual standards 
must be defined on an even deeper level of detail.

The information architecture typically also consists of rules 
for data exchange, data disposal, or security and privacy. For 
example, making personal information anonymous is essential 
for the use of crowd-sourced information.

Information	layer

Physical	layer

Service	layer

Figure	10
The	Information	Layer	of	the	City
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2.2	Standardize	the	use	of	sensors	and	catalog	all	deployed	
sensors	to	enable	integration	and	leverage	investments	
across	departments
Several departments and ongoing projects at NCA have 
undertaken planning or implementation of sensor infrastructure 
to support city initiatives. A shared and standardized approach 
to this would facilitate the leveraging of sensor investments 
across the Metropolis. For certain projects such as detecting 
road traffic, a study should be launched to gather all 
requirements and consider alternative new sources of data 
such as video-processing of public safety cameras or crowd-
sourced floating car data, using Auto Bleue, city services, cars 
or taxis. The same approach could be used for high resolution 
weather monitoring and prediction to be used as input for 
traffic prediction, environmental reports, flooding alert and 
bathing water quality monitoring. 

The city should get agreement with external parties for joint 
use of sensor data, for example motorway traffic from ESCOTA, 
bus and tramway positioning from ST2N, TER/TGV trains 
departure and arrival times from SNCF, or road traffic using 
GPS floating car data from taxis.

A complete catalogue of both city and external sensors 
infrastructure should be included with location and 
maintenance history in NCA’s GIS database. 

2.3	Open	City	Data	to	Foster	Innovative	Usage
Public transportation can be adopted more easily if there are 
user-friendly travel related applications for citizens and foreign 
tourists to access easily on personal devices. Opening some of 
the transportation data and encouraging the city transportation 
ecosystem to follow a similar open data policy is an efficient way 
to foster the development of innovative solutions. This would 
lead to opportunities for local universities and entrepreneurs to 
develop new applications. The city would move from being a 
retailer of information and services, to becoming a wholesaler 
of information, allowing users, industry and other agencies to 
develop mash-ups and applications for multiple devices. The 
use of open standards would also allow greater reuse of the 
application in other cities. For example, the GTFS standard 
defined by Google with the City of Portland, Oregon in 
the USA led to the creation of data exchange platform 
GTFS-data-exchange.com and then to the application 
directory CityGoRound.org, grouping 218 traffic authorities 
and enabling reuse of locally grown mobile applications in 
many other cities. 

Benefits/Outcomes
• Reduced cost and time to implement new services due to 

use of common architecture and standards, and sharing of 
sensor data

• Limited dependency on individual vendors
• Availability of new transportation applications will help in 

adoption of the public transportation.

Without a common information architecture, NCA will face 
the rising management costs associated with the continued 
buildup of a heterogeneous IT infrastructure, as well as 
increased development time for each individual project.
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3.	Citizen	Engagement	and	Social	Media
The long-term objectives of smarter mobility can only 
be achieved through a major shift in traveler behavior, 
switching from a property-based model centered on car 
ownership to a usage-based model. This would center on 
the traveler dynamically choosing the most suitable means 
of transport for each trip. Stronger communication and 
citizen engagement is required to achieve this modal shift. 

It is essential to have a fully integrated communications plan 
including social media in order to support and drive valuable 
interaction between transport network users. A well-executed 
plan should seek to educate, inform and provide a platform 
for two-way communication. 

Social media has become a part of everyday life and is likely 
to have a significant impact on how organizations engage with 
customers. It can help facilitate interaction with travelers, 
respond to issues and concerns, and even solve problems. 
It can also help evaluate and monitor operations, allowing 
NCA to receive immediate customer feedback. It can be a 
powerful promotional and marketing tool to help increase 
subscription/usage of NCA services and to influence behavior. 
Longer term, social media can be used to build on the NCA 
brand and allow for rapid response to address misperceptions 
and complaints as they arise.

Developing a more sophisticated and centralized view of 
multimodal travel information by user type will allow NCA 
to gain a deeper understanding of individual travel patterns 
and preferences. It will be able to communicate in the most 
direct way with specific groups to provide information at the 
right time and through the most effective channel. 

3.1	Social	Media	Strategy 
As the proliferation of social media platforms grows, 
management and coordination can be very time-consuming 
if a strategy is not well structured and supported. Taking a 
phased approach can often prove to be the most effective way 
to control costs and mitigate risk in the early stages. Social 
media consists of many different platforms. Rather than trying 
to participate in all of them, NCA should initially select a 
couple on which to focus.

Step 1: Broadcast Information and “Listen” – Setting up 
tools to monitor conversations can be done quickly. Keywords 
should then be considered that would return the most usable 
results. Being as specific as possible will help to return those 
results most relevant to NCA and transport. 

Step 2: Prepare and Analyze – Once NCA has a sense of what
users are talking about, the appropriate individuals or teams in 
NCA can be identified. People generally want to have conversations 
with representatives who are experts in their area, and who are 
empowered to act on the feedback they receive from the 
community. It is also important to have a social media policy 
in place that offers guidelines to employees on the appropriate 
way to engage in online conversations. 

Social Media Analytics (SMA) can help NCA to understand 
the views and needs of the public and also those social leaders 
who influence citizens. NCA can use SMA to understand 
people’s attitudes and behaviors and how they relate to major 
transport services. Using this insight to optimize and enhance 
existing processes will ensure that citizens always have a 
positive experience with NCA.
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Information can be used by NCA to target existing or new 
policies more cost-effectively through different channels 
and then use SMA to predict their impact. In these times 
of austerity, the ability to understand what is important to 
different stakeholders, directly from them, allows a focused 
approach which ultimately reduces costs, enhances services 
and increases satisfaction.

For SMA to be most effective, NCA should combine the use 
of social media with that of more traditional techniques such 
as surveys and polls. This joint approach allows the insights 
gained to be qualified, quantified and validated to sufficient 
levels, so that investment decisions can be made, secure in 
the veracity of the underlying assumptions.

Step 3: Engage – Start gradually, for example by leaving 
comments on blogs, uploading images to Flickr or building 
a community on Twitter to stimulate discussion and illustrate 
NCA’s commitment to developing online relationships. Consider 
proactive, two way, guided communication through managed 
polls and surveys. 

Social media can be used to gauge citizens’ views and feelings 
on new services and policies. Inviting people to express their 
feelings towards a certain topic is a way to test ideas, specifically 
on topics that could be seen as politically sensitive, such as 
road user charging. It also provides a mechanism to create 
awareness on the positive impact of such schemes and their 
success in other cities such as Stockholm.

Step 4: Measure Success – Social media success can be measured
by gathering feedback and exploring questions such as:
• Did NCA learn something about travelers that it did not 

know before?
• Did travelers learn something new about NCA and its 

transport options or services?
• Has NCA been able to engage citizens in new conversations 

and gain new insights?

3.2	Further	Develop	and	Integrate	Multichannel	Travel	
Information	Services
To create a more joined up and comprehensive service on 
transport-related information, there could be a greater 
integration between the channels used by NCA to reach 
its citizens. GPS devices, web applications, web services, 
email, phone, Short Messaging Service (SMS) and kiosks 
are part of a broad range that could be utilized effectively 
to communicate with the travelers. 

The adoption of kiosks would make services accessible in 
specific locations, especially for those without smartphones. 

Kiosks could also reduce costs by offering more self-service 
options. They need to be positioned carefully within stations 
and hubs reflecting the manner in which travelers move 
around the facility. Kiosks should be accessible for the 
physically impaired and should support multiple languages. 
The refurbishment of the main Thiers railway station could 
provide an opportunity to pilot more kiosk services to see 
how they could best be utilized in the Saint Augustin 
multimodal hub.

The NCA web portal and City Hall Central Call Center can 
be further developed to enable users to report on a range of 
topics in real-time, from traffic incidents to problems with 
parking meters. In addition, a phone application could be 
developed to enable citizens to make service requests with the 
option of adding location tagging via GPS and photos to the 
requests and notifications. For example in New York City the 
311 service enables citizens to report issues via phone, 311 
Online, and smartphone app. 311 also offers growing support 
for information via Twitter, Skype, and text. The application 
currently supports a select number of service request types 
including some related to transportation: street or sidewalk 
conditions such as potholes, street signs, street lights, parking 
meter problems, damaged bus stop shelters, taxi complaints 
and lost property.
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3.3	Introducing	“Eco”	Incentives/Reward	Schemes 
To create awareness of available options and further promote 
the positive impact of more ecologically friendly means of 
transport, a number of activities could be designed for specific 
audiences. The approach and content of these initiatives 
would vary depending on the type of target user and the 
desired outcomes. 

Introducing a competitive element, specifically within schools 
and communities could be fun and help increase engagement 
with citizens, especially the younger generation. An event 
with prize giving could be hosted in conjunction with Vélo 
Bleu or Auto Bleue at the end of the initiative. Prizes might 
include an electric scooter or complimentary vouchers for 
Auto Bleue. The event could also be used to give people an 
opportunity to try the various forms of electric vehicles. 
People could share their experiences via blog or wiki, with 
results posted on the website to show the positive effects of 
participation in the program. 

A few ideas for competitions are outlined below:
• Carbon credit competition among children at schools 

or neighborhoods 
• Create a carbon credit scheme in collaboration with retailers, 

based on commuter profiles and actual trip data, with 
coupons for the greener travelers 

• Launch a sustainability challenge with social badge 
(badge for social network profiles) or coupons for car 
sharing and electric vehicle or cycle usage.

3.4	Create	Alternative	Work	Location	and	Remote	
Activities	Options
Technology has transformed the way we work over the 
last decade. Today, with increased traffic congestion, a 
commuter spends more time traveling, resulting in lost 
time and decreased productivity. 

Remote working options have been explored and 
successfully launched in other cities such as Amsterdam, 
Singapore or North American metropolises either in 
the form of homeworking or telecenters. Individuals 
from a variety of organizations can co-locate, with the 
center providing all the necessary facilities to support 
remote working. 

Promoting alternative work schedules for administration, 
industries and e-Government services would help to ease 
the burden on transportation. Providing public services 
electronically would allow citizens access anytime, 
anywhere, without the need to travel.

People would save time on commuting, improve their 
productivity, have a better quality of life and the social issue 
of working alone from home could be addressed. The number 
of cars entering the City during peak times would also be 
reduced. To enable the adoption of telecenter remote working, 
connectivity through the necessary infrastructure is essential, 
as well as cultural acceptance. Pilots are often an effective way 
to address these challenges. Before any investment is made, 
social media and other means of communication should be 
used to gather citizens’ preferences and views.

Telecenters can be located near those densely populated city 
areas where most citizens have to travel for work.

Benefits/Outcomes 
• Deeper understanding of people’s attitudes and behavior 

regarding key transport services 
• Ability to use this insight to help price, position and 

communicate with customers so that citizens have a better 
travel experience

• Increased self-service facilities that can help to reduce cost 
• Single, integrated source for all traffic-related information 
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4.	Collaborative	Emergency	and	Event	Coordination
4.1	Deploy	a	collaborative	emergency	and	event	coordination	
solution	for	all	control	centers	
Many different control centers are involved in emergency 
and incident management, such as the traffic control center 
of NCA, CIGT (regional council), Escota (highway private 
operator), the public transportation control center of ST2N 
(Veolia subsidiary operating bus and tramway), the public 
safety control center, firemen, and police. Today collaboration 
is achieved through pre-defined procedures and phone calls. 
Traffic in Nice Côte d’Azur is also affected by the numerous 
large events organized throughout the year such as the 
Carnaval, or the Cannes festival or Monaco Grand Prix 
nearby. These, as well as minor road works, are submitted 
for approval to the city but not shared electronically between 
its systems. Citizens are alerted by a static website, radio or 
local newspapers.

• Real-time interaction with citizens to provide up-to-date 
information on congestion and specific incidents on 
the network

• Increased awareness in the community of environmental 
impact from specific modes of transport, to support 
modal shift 

• Increased use and adoption of eco-friendly transport to 
reduce pollution.

Inability to engage citizens through social media will result in 
a lack of awareness and a failure to take up services. If citizens 
are not informed about alternative choices, they will face ever 
higher congestion. This in turn will continue to damage the 
environment and impose additional burdens on the transport 
network, all at the expense of the city’s vision of an eco-city.

Figure	11
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Event and incident management services (as shown in 
Figure 11) provide effective response management capabilities 
from operational to critical events. Information can be shared 
across domains to assess the impact on city services. These 
services help the city prevent major incidents or manage 
them more effectively. A collaborative emergency and event 
coordination solution would allow faster response times 
across all control centers to unforeseen events such as car 
accidents, tram breakdowns, flooding and fire, as well as 
faster communication with citizens through a range of 
media, whether internet websites, social networks, mobile 
applications, email or SMS alerts. It would allow all the 
agencies and affected travelers to anticipate road closings, 
road direction changes and increased congestion.

Benefits/Outcomes
• Well-coordinated responses to planned and unplanned events
• Optimized resource deployment
• Shorter response time
• Reduced disruption in case of incident
• Reduced cost due to shared IT infrastructure.

Lacking a collaborative emergency and event coordination 
solution will result in additional congestion caused by 
travelers who are not aware of planned or unplanned events.

C. Smarter Mobility

5.	Multimodal	Transportation	Data	Platform
5.1	Create	a	data	sharing	platform	for	integrating	data	from	
different	transportation	sources	
Currently there is a range of public transport available in 
Nice Côte d’Azur and in the upcoming Metropolis of Nice 
Côte d’Azur: 
• Roads managed by NCA Metropolis
• Roads managed by CIGT of General Council
• Highway managed by ESCOTA
• Tramway, bus and coach network managed by ST2N 

for NCA
• Trains managed by SNCF, the Regional Council and 

Chemins de Fer de Provence
• Bike-sharing system managed by Vélo Bleu for NCA
• Electric car-sharing/charging system managed by Auto 

Bleue for NCA
• Private car-sharing system managed by General Council 

or other internet companies
• Surface parking managed by NCA
• Underground parking managed by SEMIACS, VINCI 

or other private partners for NCA
• Airports managed by Aéroport Côte d’Azur.

The team believes the multimodal transportation hub must 
be much more than a mere building. While an efficient 
and well-designed physical interface is essential to enable 
multimodal mobility, the team sees the hub more as a virtual 
infrastructure spanning the city. The variety of transportation 
modes and associated facilities need to be approached as 
a holistic network. Having a single view of the anticipated 
and real-time status of different means of transport is the 
foundation for keeping the traveler better informed and 
an improving the management of the infrastructure. 
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The use of open standards, as described in the common 
information architecture section, is the prerequisite to 
integrating so many different information sources. The source 
data can then be collected, synergized, and communicated 
to the data integration hub for further analysis. To manage 
and store both summary and detailed data, the platform uses 
a master data management (MDM) solution. An MDM 
provides a single, unified and trusted view of master data 
for users or applications. A master information hub (MIH) 
extends the MDM with highly flexible and adaptable 
capabilities for managing custom data to meet specific 
requirements. The MIH provides the following 
key capabilities:
• Allows organizations to aggregate and manage master, 

reference, and transactional data from multiple sources
• Ensures consistent master information across transactional 

and analytical systems
• Addresses key issues, such as data quality and consistency, 

proactively rather than “after the fact” in the database

• Enables delivery of trusted information to streamline 
and automate processes, resulting in cost reduction and 
IT efficiencies.

The platform can then be leveraged for multiple uses, providing 
an integrated systems approach, not a point solution. 

The city should take the expression “Think big start small” 
as a rule of thumb. The multimodal data integration could be 
piloted with the Traffic Control Center of Nice Côte d’Azur 
and Cagnes to merge and upgrade projects for road transport, 
later expanding to other means of transportation.

Once implemented, the data integration platform (Figure 12) 
could be used to augment data, correlate different sources, 
analyze and understand historical events, and optimize and 
predict the flows. 

Figure	12
A	vision	of	a	Multimodal	Transportation	Data	Integration	Platform
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5.2	Optimize	Transportation	Operations	
The data integration platform can support traffic prediction. 
Along with event and emergency collaboration solutions, it is 
fundamental to implementing incident response automation, 
with decision support including traffic signals, control strategies, 
tunnels and variable messaging signs, as depicted in Figure 13.

The holistic view of the network could be used to give priority 
dynamically to buses at traffic lights, if the predicted impact 
on road traffic is moderate.

With predicted arrival times for every bus, taking into account 
current and future traffic conditions and bus schedules, 
waiting times and connections can be dynamically optimized.

5.3	Enhance	Planning	with	Modeling	and	Simulation
The historical data of the multimodal integration platform can 
be leveraged to develop modeling and simulation capabilities 
to predict the impacts of changes on the transportation 
network. It can be used to simulate the congestion and the 
pollution created by a single planned event, or to visualize 
the impact of a bus stop relocation or other network change. 
Future projects are then based on hard data and the analysis 
of the effect of the proposed changes.

Benefits/Outcomes
• Single, trusted view of information helps to make 

informed decisions
• Reduced congestion in case of incident
• Increased modal shift
• Mitigates impact of changes on network
• Smooth traffic flows.

Without a multimodal transportation data platform, NCA will 
suffer from sub-optimal reaction times and lack of communication 
across the network. The city will not be able to anticipate the 
side effects of network changes and will have limited information 
on the network, resulting in poor management of its integrated 
transportation systems. Finally, the limited availability of 
integrated smart travel applications will lead to low adoption 
of public transportation by citizens and visitors.

Figure	13
Dynamic	Control	Strategies	with	Traffic	Prediction	and	Decision	Support	
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In Singapore, the Land Transport Authority (LTA) has 
one of the most advanced traffic management systems 
in the world. By analyzing historical data and real-time 
traffic feeds, IBM has assisted LTA in predicting traffic 
flow up to 60 minutes ahead. This allows LTA traffic 
managers to anticipate the build-up of congestion and 
proactively prevent it from occurring. See the case 
study in Appendix D for further detail.
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6.	Enriched	User	Experience
6.1	Create	a	multimodal	journey	planner	and	travel	advisor	
for	seamless	travel	experience
In today’s era of social media, travelers would like to have 
many more choices to help them make informed decisions 
and to predict travel time, based on accurate, timely and 
trusted facts. Alternative transport and information on it 
needs to be available for a journey and delivered through 
a variety of channels such as the web, mobile telephones, 
kiosks, panels and SMS. 

Irrespective of travel means, whether private vehicle or public 
transportation, informing the traveler of relevant information 
about directions, incident rerouting, areas of congestion to 
avoid, and public transit options are some of the many ways 
that a Smarter Mobility approach seeks to improve the 
traveler’s experience, along with offering incentives, to 
balance the use of public versus private transport. 

Having a multimodal planner in real-time allows travelers 
to register their trip or trips during the day and creates the 
opportunity for the City Transport Authority to disseminate 
updates and recommendations while the travelers are en route. 
For example, if traffic congestion is disrupting a particular 
bus route, advice to reroute a journey using alternative 
services can be sent to the traveler. This approach creates 
an opportunity for the City Transport Authority to influence 
travelers’ behaviors leading to the best distribution of 
available transport capabilities.

6.2	Create	accessibility	and	Point	of	Interest	(POI)	
applications	based	on	the	location	and	profile	of	traveler
The team understands that there has been a project initiative 
around the creation of Point of Interest (POI) applications 
tailored to individual traveler’s needs. This move towards a 
unique tourist experience is a step in the right direction as 
tourism is NCA’s major industry.

Personalized POI apps would help the traveler to explore 
the city – even its less well known areas – better, more 
cleanly and faster, thus enriching the whole traveler 
experience. With NCA becoming a Metropolis, additional 
areas of interest would be available to attract tourists 
further, for example to National Mercantour Park, a part 
of the Metropolis, but not one of Nice Côte d’Azur’s more 
common and widely known attractions.

Seoul,	South	Korea

Seoul has developed a Personal Travel Assistant 
application with Cisco. Personal Travel Assistant (PTA) 
allows people to access transportation information 
on any web-enabled device from any location, helping 
to improve their transit experience within urban 
environments and reducing their personal carbon 
footprint. Unlike map-based direction-finders or 
trip planners, PTA provides a wide array of real-time 
information, including suggestions that allow citizens 
to reduce the cost of travel and to find the route and 
transport method that will result in the lowest 
carbon emissions.
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For social inclusion, the apps should also be accessible 
to physically challenged travelers. This can be done via 
an accessibility filter in the POI applications. There could 
be filters for every type of impairment, mobility, hearing 
or visual.

The introduction of augmented reality applications can help 
travelers identify those bus or train stations, or even bike 
docking areas, that are closest to their current location. It can 
also smooth the connections between modes of transport and 
multimodal hub platforms. Using GPS and a phone camera 
(Figure 14), this application can locate a traveler’s position on 
any street and offer step-by-step directions to the nearest 
transit stops.

6.3	Provide	free	wireless	LAN	to	travelers	at	multimodal	
hubs	on	public	transport	vehicles
Smartphones with unlimited data plans now represent a 
majority of the mobile phones used by citizens and home 
tourists, but foreign tourists still have to face prohibitively 
high costs for data roaming. Creating a free wireless LAN 
in the multimodal hubs and possibly throughout the city’s 
public spaces would allow these tourists to use their 
smartphones and mobiles applications like locals. There 
should also be kiosks and information panels to find 
information on City sights. This information could be further 
tailored to travelers’ profiles if they have been registered. 
Other recommendations include notification in case of train 
delays on personal devices. Instead of waiting for the overdue 
train, information on a nearby café or retail shop is pushed to 
the registered traveler again customized according to his or 
her profile. While the traveler is having coffee or shopping, 
any updated schedule information would also be sent. The 
aim is to reduce the impact on traffic by connecting easy-to-
access public transportation areas with integrated services or 
shopping outlets to enable revenue growth (and hence 
taxable income).

Example	of	an	Accessibility	POI	application:	

For New York City, IBM developed the AccessNYC 
application which brings together geo-location and 
mapping technologies, transportation data, and publicly 
available accessibility information, to help city residents 
and visitors. AccessNYC is simple to access on the go 
navigation application. It can set the accessible filter 
depending on the physical impairment. This application 
allows one to: 

• Find information about accessible public and private 
transport and to plan a public transit or walking route

• Identify accessibility information on citywide points 
of interest, including restaurants, hotels and most 
commonly visited attractions

• Rate and tweet about the accessibility of city 
systems and points of interest.

Figure	14
Augmented	Reality	Application	in	NYC	using	Open	Data
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With the introduction of the second tram there is opportunity 
to introduce Wi-Fi and small kiosks within the tram. These 
can be used by travelers to access information for their 
journey in real-time. These stands can display various route 
maps, weather, traffic congestion areas, news, tourist tips, 
upcoming local events and even advertise companies. Similar 
kiosks can also be set up in taxis. With advertising, they offer 
revenue-generating potential.

6.4	Provide	an	end-to-end	travel	experience	for	tourists	
The convenience of a seamless door to door travel experience 
is critical to smart travel. Some of the possible options are:

Today when a traveler lands at the airport, they are less 
likely to take public transport to hotel or home because of the 
inconvenience of traveling with heavy luggage. An integrated 
luggage check-in and delivery service between the airport, the 
several multimodal hubs in the city and major hotels would 
encourage travelers to use public transportation. 

Tourists should be able to predict and plan their itinerary 
either directly from home, at a kiosk in one of the major 
public transportation hubs or at the airport, through easy, 
convenient and cost-effective means.

Tourists arriving in Nice Côte d’Azur on cruise ships in 
significant numbers add to the burden on transportation. 
This could be alleviated by ensuring their arrival timings 
do not coincide with rush hours, or by arranging different 
disembarking points, connected to the main ship by shuttle 
boats, for different activities. This might attract more tourists 
as not all cruises stop at Nice Côte d’Azur. There are potential 
revenue-generating tourist-attracting activities that might 
be considered while the cruise is docked at sea, such as 
snorkeling, small boat rides, ocean education and guided 
city tours.

Benefits/Outcomes
• Ease of travel is attractive to tourists, and promotes 

commuter satisfaction
• Creation of additional revenue streams from tourists
• Being known as the No. 1 tourist destination in France
• Seamless travel experience and optimized travel options
• Dynamic guidance of travel itinerary
• Improvement in traffic conditions due to availability 

of real-time data
• Satisfied public transport users
• Social inclusion of physically impaired travelers.

Failure to invest in an enriched user experience will reduce 
the city’s ability to attract tourists and limit its opportunities 
to generate associated revenue. In the meantime, dissatisfied 
commuters will not adopt public transportation as a lack 
of real-time data means they face no improvement in 
traffic conditions.

7.	Electric	Mobility
Electric vehicles (EV) are great for urban mobility because 
they lead to lower CO2 emissions, particulate matter, and 
noise. With a range between 100 and 150 km on one full 
charge, EVs can be used for most daily commutes, and then 
recharged either at home, at work or in a public location. 
NCA already has initiatives in place, with electric vehicles 
in their own fleet, a rental car scheme with electric vehicles 
(Auto Bleue), and financial support for electric two-wheel 
vehicles. These provide excellent stepping stones toward 
electric mobility upon which NCA could expand further.

Figure	14
Augmented	Reality	Application	in	NYC	using	Open	Data
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7.1	Make	electric	mobility	tangible	for	citizens	in	a	show	
room	and	trial	environment
Today, there are not many people who have actually driven 
an electric vehicle. For them, this technology seems very 
futuristic and they cannot imagine an electric car as their 
next car purchase. However, once people have tried this 
technology, they are enthusiastic about traveling with no 
noise and zero local emissions. They begin to realize that 
driving an electric vehicle is trendy and fun. As only such 
a hands-on experience will change behavior, the team 
recommends that NCA set up a show room and test center 
where electric cars, motorbikes, scooters and bikes can be 
explored, tested and better understood,. These facilities 
should be centrally located, to maximize exposure and 
allow people to be intrigued enough to try out the EVs. 
It is clear that most of the cost of the show room could be 
covered by the revenue generated by private enterprises 
with their electric vehicles. However, the public administration 
could help by finding a prominent location, and renting 
small sections to those enterprises – which are mostly 
start-up companies.

7.2	Create	a	physical	location	that	serves	as	a	competency	
center	for	entrepreneurs,	active	in	electric	mobility,	to	help	
them	build	a	local	eco-system
Ideally at the same center, a physical focal point could be 
created where entrepreneurs and private enterprises could 
meet to develop and test electric mobility concepts, either 
individually or jointly. A centralized meeting point used 
by each of the associated parties would assist the start-up 
companies in building up their businesses and meeting 
with their customers or partners.

If the showroom and the competency center are set up at the 
same place, overall costs can be reduced, with development 
moved close to the customers, so that new concepts could be 
tested early.

7.3	Continue	the	support	of	electric	bikes	and	build	up	
suitable	urban	infrastructure	to	charge	and	secure	them
The team sees the financial support NCA gives to the 
purchase of electric scooters, motorbikes, and electric bikes 
(Figure 15) as a great initiative. Electric bikes in particular are 
enjoying high growth rates and are more likely to displace a 
car than a conventional bike (especially in Nice Côte d’Azur’s 
favorable climate). They are less expensive and take up less 
space than motorbikes or scooters. An electric bike makes it 
much easier to get around in the somewhat hilly area of Nice 
Côte d’Azur compared to the conventional bike. Technology-
wise, electric bikes are mature; they are important stepping 
stones for users, utility companies, and urban planners moving 
towards greater low emission mobility.

Since electric bikes are more expensive than conventional 
bikes, the City infrastructure must be prepared to provide 
secure parking and charging facilities on its streets 
(Figure 16). Specialized garages for electric bikes exist 
and should be considered in urban planning.

Figure	15
Two	examples	of	e-Bikes

Figure	16
Example	of	a	Parking	Garage	for	e-Bikes
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7.4	Continue	the	expansion	of	the	NCA	fleet	with	
electric	vehicles
NCA has already started using electric vehicles in its own 
fleet, and the team recommends that this should be continued. 
The first step would be to convert all of the NCA fleet to low 
emission cars over time. This growth in the use of EVs would 
also increase public awareness of electric vehicles.

Benefits/Outcomes 
• Educated citizens with experience in low emission mobility, 

leading to faster adoption rates
• More rides with fewer cars
• Innovative image for NCA and leading position in 

electric mobility
• Reduced level of emissions.

If it does not promote the added option of electric mobility, 
NCA will face continued stress on its transportation 
infrastructure and higher emissions, with citizens slow to 
change their behavior in favor of electric mobility in the 
medium and long term.

8.	Advanced	Mobility	Services	
This set of recommendations does not concern itself with 
new forms of transport, but rather the shift in the business 
model and those new business types that support the transport 
necessary to serve the needs of NCA residents and its 
public administration.

Advanced mobility services are also about convenience. One 
example of this might be individual or shared mobility, rather 
than public transport, at a higher price than public transport. 
Such car-sharing services have seen double digit growth rates 
in the last few years.

Transportation and sea travel along the coast, including 
connectivity between various ports and land-based mobility 
hubs, may be an area for greater exploration by NCA. Making 
use of waterways would help move traffic off the roads and 
could be used as a temporary measure at certain times during 
peak season or events.

8.1	Further	explore	and	foster	new	business	models	
around	mobility
Expansion of the Auto Bleue schemes could be achieved, for 
example, by allowing one-way rentals: users could leave their 
car at any place within the city limits or other defined areas 
and give a higher degree of flexibility. This way, the car could 
either be reserved for the return journey or the commute 
could be continued by another means of transport at a later 
time. Such schemes have been successfully adopted in Paris, 
Munich, Ulm, Amsterdam and other European cities. Using 
electric vehicles for one-way rentals, however, has its 
limitations. The distance an electric car can be driven is 
restricted and a charging infrastructure is not widely available. 
One-way rentals for conventional gas-driven cars would 
therefore be a better option in the near future. Implementing 
such a plan has the potential to reduce the total number of 
cars in the city, since some car owners would make use of the 
one-way rentals and choose to sell their cars. The most 
important target group for such a plan would be young 
people, who do not own a car, and probably would not buy 
one had they easy access to rental cars. Many studies across 
the EU have shown that for the young population, car 
ownership is of much less importance than it is for 
older generations.
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Due to the higher price of electric bikes relative to 
conventional bikes and their increased convenience, users 
would pay a higher rental rate for e-bikes. This would offer a 
higher revenue potential than today’s Vélo Bleu bike-sharing 
scheme. Since electric bikes cost more, they also need to 
be protected against theft. This problem could be easily 
addressed by the use of a tracking unit mounted on the 
bike that sends periodic GPS signals. The same GPS unit 
used for tracking could also provide information on charging 
conditions and optimize charging to enhance battery life 
and protect the investment made by NCA in this plan.

8.2	Develop	and	promote	an	easy-to-use	
car-pooling	application
Traveling in a car with someone you do not know is considered 
‘uncool’ – especially among older people. For young people 
though who do not have a car and have easy access to a 
smartphone, the web is making it a lot easier to find a ride. 
Smartphones can be used to receive messages about ride 
options, wherever you are. One could certainly imagine a 
special application that broadcasts the rides available from 
the user’s current position every few minutes, in a form 
similar to Twitter. The phone’s built-in GPS would make it 
easy to find the other person on the street, and with both 
parties registered in a virtual community, the ride would be 
safe. Both drivers and passengers could rate each other (Is this 
person trustworthy? Would you ride with her/him again?). 
Eventually, the charging scheme could be determined either 
by distance being driven or time taken to drive, and the 
smartphone could be used as a type of meter to calculate 
the fare, charged through NFC.

Such a plan could be established first among co-workers in 
large companies and public administration, where many 
commuters start or finish from the same spot and are more 
comfortable traveling with someone from the same company. 
NCA’s role would be to promote such a plan and support 
entrepreneurs who want to develop trials in this area.

8.3	Leverage	NCA’s	unique	experience	in	
Near	Field	Communication	(NFC)	to	create	an	
even	more	comprehensive	payment	platform	for	
transportation	services
Near Field Communication (NFC) is a secure, standards-
based communication technology that is expected to become 
mainstream technology when it becomes more widely 
available on the most popular phones (such as the Apple 
iPhone and Android-based smartphones). NFC can be used 
for payments, access control or electronic ticketing. In fact, 
NCA has been implementing NFC for the last few years in 
various pilot projects and has built an eco-system including 
other enterprises such as Veolia, French network operators, 
banks, credit card companies and others. This unique 
deployment of NFC technology already undertaken by 
NCA could be extended to different modes of transport 
and other participants, and incorporated into an integrated 
fare management system.

NFC technology could also be developed into a form of 
cashless payment between private users when ride-sharing.
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8.4	Strive	to	implement	a	test	field	for	innovative	
transportation	technologies,	such	as	autonomous	vehicles	
or	car-to-infrastructure	communication
With the ever increasing penetration of smartphones, people’s 
continual need to access integrated real-time data, and the 
growing connection of cars to the internet, mobility is going 
to change very significantly in the coming years. Technology 
that enables cars to communicate with each other and with 
the city’s infrastructure such as traffic lights is in the process 
of becoming commercialized. Accidents can be avoided with 
cars making better use of the existing space. In some countries, 
prototypes of autonomous cars are already driving along 
motorways in synchronized fleets only a few meters apart, 
making better use of the infrastructure and making accidents 
virtually impossible. For such kinds of mobility products and 
services, NCA could offer a test field and provide the ideal 
environment for companies to connect digitally to a city’s 
transport infrastructure, and take full advantage of their early 
adoption, as demonstrated with electric vehicles. Having a 
neutral test environment in such an attractive place with the 
prospect of many tourists visiting each year would certainly 
excite automakers and other firms working in this field.

Benefits/Outcomes 
• Improved mobility with fewer cars
• Improved ease of use for mobile payments, larger 

NFC ecosystem
• Reduced strain on transportation infrastructure
• Innovative image, as NCA would be regarded as leader in 

new technologies and mobility schemes.

Lacking advanced mobility services, NCA will face continued 
stress on its transport infrastructure and see little behavioral 
change from citizens in the medium and long term.

9.	Innovative	Pricing	Schemes
Information about various transport options as described 
in Recommendation 5 is one way to influence behavior; 
however to make a stronger impact more direct action 
might be needed. The following section gives two examples. 

9.1	Introduce	a	charge	to	reduce	traffic	congestion
Identifying vehicles at strategic entry points into the city 
could help manage traffic in various ways. As one option and 
as a reasonable first step, it could be used to collate statistical 
data to identify trends. As a second option it could serve as the 
basis for charging for road usage – either for all cars passing 
through the City to the possible exclusion of certain cars (for 
example those of local residents or public administration), or 
charging cars with a high pollution level, trucks, or through 
traffic (with the intention of reducing it). 

As outlined in Section 3 of this report, social media can play a 
valuable role in engaging citizens to understand their views and 
thoughts on the introduction of charging or tolling schemes. It 
can also be used to highlight and create awareness of the positive 
impact similar charging schemes have had on pollution and 
traffic congestion in other cities such as Stockholm. (See the 
case study in Appendix D for further detail.)

The technology for such a solution is straightforward and 
mature. It consists of roadside cameras (Figure 17) that 
allow for license plate recognition of passing cars, and a 
back-end system that processes the captured data to charge 
users and allow for electronic payments. There also must be 
an enforcement system for those road users who forget to pay.
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In Stockholm, city congestion charges have helped reduce 
traffic by 20 percent and emissions by 10 to 15 percent. 
Acceptance among the population increased from a small 
majority to a larger majority as quantified in two referendums, 
one before and another after the two year pilot phase, thus 
confirming that the scheme will remain in place. As a 
consequence of the reduced traffic, bus travel times were 
shortened and with the increased number of bus passengers, 
trip frequencies were improved.

The team therefore believes that setting up new forms of 
taxation to reduce congestion should be evaluated further as 
an option in Nice Côte d’Azur. It has strong potential to 
improve traffic flow and to generate additional revenues that 
could support other smarter mobility initiatives. As there are 
only a small number of main roads going to Nice’s city center 
(Figure 18), the costs for roadside infrastructure should be 
limited.

An attractive starting point could be to focus initially on the 
through traffic which makes up a large portion of Nice’s total 
traffic. Many drivers use the Promenade des Anglais and other 
city roads as scenic and no-cost alternatives to the motorway 
for crossing the city. The primary reason for looking first at 
through traffic is that it makes up a significant portion of total 
city traffic without generating any revenue or added value for 
the city. It merely contributes to congestion and increases the 
carbon footprint. A second reason for the initial focus on 
through traffic is that it is relatively easy to identify and to 
charge. One can check to see if a car has been detected on 
both an inbound and outbound entry point within a short 
timeframe. Since using the small side streets leading into the 
city center would not be efficient for those only wanting to 
cross the city, these might not need to be equipped with 
cameras. The team is confident that with such measures, 
through traffic would become motivated to use the quicker 
and cheaper motorway.

As indicated previously, the same infrastructure could also 
be used to enforce the low emission zone (ZAPA).

Figure	18
Potential	major	read	points	for	detecting	road	traffic	in	Nice

Figure	17
Car	identification	infrastructure

Charging	
system

Picture

License	plate



IBM’s Smarter Cities Challenge Report Nice	Côte	d’Azur

36

9.2	Introduce	Dynamic	Booking	for	Parking	
According to local studies (mentioned in the interviews 
conducted during the team’s study), 20 percent of the traffic 
in the city center is traffic searching for a parking place. 
To reduce the number of cars looking for places, the team 
recommends incentivizing car drivers, either by reducing 
the hassle of finding a place or possibly through reduced 
parking fees. The system would allow drivers to reserve a 
parking space over the internet either from home or en route 
to the city. A suitable parking spot would then be allocated, 
reserved, and confirmed to the user. Once the parking spot 
had been identified and the actual position made known from 
a built-in GPS, a navigation device or smartphone could then 
identify the optimal route, taking into account real-time 
traffic, and guide the driver easily to the available spot.

The new roadside parking system could be expanded to 
support reservations by advising motorists where the available 
parking places are and indicating to other users that a given 
parking space had been reserved.

Benefits/Outcomes 
• Reduced congestion and emissions due to fewer cars
• Increased modal shift
• Additional revenue for the city which could be used for 

improving public transport, or to subsidize motorway use.

If it does not adopt more innovative pricing schemes, NCA 
will miss an opportunity to take full advantage of its public 
transportation system. Citizens and visitors will suffer from 
increased pollution and congestion in the city center.

D. Considerations for Implementation 
of Recommendations
In what order should the above recommendations be 
implemented? From a purely technical standpoint, most 
of the team’s recommendations could be started tomorrow 
and they are not really technically dependent on each other. 
However, there are many other factors beyond the technical 
– including political, economic, financial, organizational and 
social aspects – that will influence how recommendations are 
put into action, their sequence and timing. In order to 
prioritize the recommendations, greater understanding of 
these factors is crucial.

The leaders of NCA understand these other elements. 
Developing a detailed roadmap requires an appreciation of 
strategic priorities and desired outcomes. One way to achieve 
this is by conducting an assessment using the Transportation 
Maturity Model. As a next step, goals for each area (planning, 
data collection, analytics, payment methods and so forth) can 
be mapped side by side with the status quo, so that gaps 
become clear and initiatives can then be defined to close that 
gap given the known social, economic, financial, and political 
conditions (Figure 19).
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As a summary, the team has included all of its recommendations 
in Figure 20 listing their relative cost, timeframe and priority, 
based on technical considerations. These should only be used 
as a relative guide. Cost considerations are limited to an 
approximate, high level grouping into low, medium and 
high, represented by one, two or three € signs. Timeframe 
categories are defined as: short – less than 12 months; medium 
– 13 to 24 months; long – more than 24 months.

Level	1	
Silo

Level	2	
Centralized

Level	3	
Partially Integrated

Level	4	
Multimodal Integrated

Level	5	
Multimodal Optimized

Planning
Functional Area Planning 
(single mode)

Project-based planning 
(single mode)

Integrated agency-wide 
planning (single mode)

Integrated corridor-based 
multimodal planning

Integrated regional 
multimodal planning

Performance	
Measurement

Minimal Defined metrics by mode Limited integration across 
organizational silos

Shared multimodal 
system-wide metrics

Continuous system-
wide performance 
management

Customer	
Management

Minimal capability, no 
customer accounts

Customer accounts 
managed separately for 
each system/mode

Multi-channel account 
interaction per mode

Unified customer account 
across multiple modes

Integrated multimodal 
incentives to optimize 
multimodal use

Data	
Collection

Limited or manual input Near real-time for major 
routes

Real-time for major routes 
using multiple inputs

Real-time coverage 
for major corridors, all 
significant modes

System-wide real-time 
data collection across all 
modes

Data	
Integration

Limited Networked Common user interface 2-way system integration Extended integration

Analytics
Ad hoc analysis Periodic, Systematic 

analysis
High-level analysis in near 
real-time

Detailed analysis in 
real-time

Multimodal analysis in 
real-time

Payment	
Methods

Manual cash collection Automatic Cash Machines Electronic Payments Multimodal integrated 
fare card

Multimodal, multi-media 
(fare cards, cell phones, 
etc.)

Network	Ops.	
Response

Ad hoc, single mode Centralized, single mode Automated, single mode Automated, multimodal Multimodal real-time 
optimized

Incident	
Management

Manual detection, 
response and recovery

Manual detection, 
coordinated response, 
manual recovery

Automatic detection, 
coordinated response and 
manual recovery

Automated pre-planned 
multimodal recovery plans

Dynamic multimodal 
recovery plans based 
on real-time data

Demand	
Management

Individual static measures Individual measures, with 
long-term variability

Coordinated measures, 
with short-term variability

Dynamic pricing Multimodal dynamic 
pricing

Traveler	
Information

Static information Static trip planning with 
limited real-time alerts

Multi-channel trip planning 
and account-based alert 
subscription

Location-based, 
on-journey multimodal 
information

Location based, 
multimodal proactive 
re-routing

Figure	19
Transportation	Maturity	Model	with	“Current”	and	“Goal”	stages	(example)
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Recommendation Timeframe Cost Priority

Governance

1.	 Smarter	Cities	Center	of	Excellence

1.1 Implement Governance and Compliance Short € High

1.2 Create an organization across departments accountable for data management, 

analytics and associated aspects
Short € High

1.3 Define KPIs for various initiatives being implemented by NCA Short € High

Collaboration

2.	 Common	Information	Architecture

2.1 Build a Metropolis-wide information model and information architecture. 

Maintain it as a new pillar of urban infrastructure
Short € High

2.2 Standardize the use of sensors and catalog all deployed sensors to enable 

integration and leverage investments across departments
Short € High

2.3 Open city data to foster innovative usage Short € High

3.	 Citizen	Engagement	and	Social	Media

3.1 Social Media Strategy Short € High

3.2 Further Develop and Integrate Multi-Channel Travel Information Services Medium € Medium

3.3 Introduce ‘Eco’ Incentives/Reward Schemes Short € Low

3.4 Create alternative work location and remote activities options Long € Low

4.	 Collaborative	Emergency	and	Event	Coordination

4.1 Deploy a collaborative emergency and event coordination solution for 
all control centers

Medium €€ High

Smarter	Mobility

5.	 Multimodal	Transportation	Data	Platform

5.1 Create a data sharing platform for integrating data from different 
transportation sources 

Medium €€ High

5.2 Optimize transportation operations Medium €€ Medium

5.3 Enhance planning with modeling and simulation Medium €€ High

Figure	20
Summary	Table	of	Recommendations

Governance Collaboration Smarter Mobility
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Figure	20	continued
Summary	Table	of	Recommendations

Recommendation Timeframe Cost Priority

6.	 Enriched	User	Experience

6.1 Create a multimodal journey planner and travel advisor for seamless travel 
experience

Medium € High

6.2 Create accessibility and Point of Interest (POI) applications based on the location 
and profile of traveler

Short € Medium

6.3 Provide free wireless LAN to travelers at multimodal hubs and in public transport 
vehicles

Medium €€ Medium

6.4 Provide an end-to-end travel experience for tourist Long €€ Medium

7.	 Electric	Mobility

7.1 Make electric mobility tangible for citizens in a show room and trial environment Short € Medium

7.2 Create a physical location that serves as a competency center for entrepreneurs 
active in electric mobility, to help them build a local ecosystem

Medium € Low

7.3 Support the adoption of Electric Two-Wheel Vehicles Short € High

7.4 Continue the expansion of the NCA fleet with electric vehicles Medium € Medium

8.	 Advanced	Mobility	Services

8.1 Further explore and foster new business models around mobility Medium € Medium

8.2 Develop and promote an easy-to-use car-pooling application Short € High

8.3 Leverage NCA’s unique experience in Near Field Communication (NFC) Short € Medium

8.4 Strive to implement a test field for innovative transportation technologies, such as 
autonomous vehicles or car-to-infrastructure communication

Medium-Long €€ Medium-Low

9.	 Innovative	Pricing	Schemes

9.1 Introduce a charge to reduce traffic congestion Long €€€ High

9.2 Introduce dynamic booking for parking Medium €€€ High

Smarter Mobility
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Nice	Côte	d’Azur	is	a	vibrant	city	with	strong	leadership,	
vision,	and	a	track	record	for	the	early	adoption	of	
leading-edge	technology.	Its	enviable	location,	coupled	
with	its	ambitious	plans	to	develop	its	transport	
infrastructure	further,	makes	Nice	Côte	d’Azur	well	
placed	to	become	the	exemplary	region	for	smarter	
mobility.	Focusing	on	certain	areas	will	provide	a	solid	
foundation	to	enable	an	intelligent	transport	system,	
accelerating	progress	towards	a	fully	integrated	and	
seamless	experience	for	citizens,	tourists	and	business	
travelers,	and	thereby	optimizing	resources	and	capacity.

The team believes NCA must implement the findings and 
recommendations documented in this report in order to 
achieve this vision. However, in isolation they will not resolve 
the challenges faced by today’s transport system. The creation 
of a Center of Excellence for a Smarter City is the most 
important priority, as it serves as the foundation for a 
consistent strategy and for those necessary organizational 
changes. The CoE could be established immediately, at best 
assigning employees from the various areas of the existing 
organization. Strong leadership is mandatory to obtain true 
value and success from the CoE.

One of the first major tasks of the CoE would be the 
integration of real-time data among all modes of transport 
from an IT systems perspective. This real-time transport 
information platform would then serve as a foundation for 
new business models and applications, and thus attract 
organizations to develop and test innovative mobility 
solutions in the region.

The timing could not be better, with the Eco Valley being 
declared as a project of national interest and receiving 
national funds. Several multimodal train stations are currently 
being planned, and the whole area is being turned into 
France’s first Metropolis. Many initiatives are on the horizon 
that will provide a catalyst for change.

4. Conclusions
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Figure	21
The	multimodal	transportation	hub	is	a	gateway	to	enable	the	vision
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forefront of technology in various 
industries (primarily public, automotive, 
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Steffen is currently part of the Smarter Cities team in 
Germany and responsible for business development for 
transportation, buildings, and environment. Projects on which 
he has recently been working include traffic information 
platforms, smart metering, smart buildings, and electric 
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Competency Leader in IBM Germany for many years.

Steffen lives in Munich, Germany, and spends a lot of his free 
time in the mountains, mountain biking, hiking, skiing and 
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47

Victoria	Burton	
Victoria Burton is Client Executive, 
Public Sector at IBM UK Ltd. Victoria 
joined IBM in 1995 after graduating from 
Middlesex University with a BA Honours 
Degree in Business Studies. During her 

16 years working at IBM, Victoria has spent the majority of 
her career as a Client Executive, working with UK Public 
Sector organizations on a broad range of engagements 
spanning transport, healthcare and education. Her primary 
role is to understand the client’s business and lead teams to 
integrate IBM’s capability to support clients in achieving 
their strategic objectives and priorities. Victoria is currently 
responsible for managing IBM’s relationship with transport 
for London and the Greater London Authority.

Victoria also spends time coaching students and young 
professionals, inspiring and sharing opportunities available in 
the fields of engineering and technology and has participated 
in a variety of IBM sponsored community programs.

During her career, Victoria has been consistently recognized 
as a top performer. She has received a number of prestigious 
IBM awards as a result of her contribution to the company’s 
business performance and in recognition of her as a role 
model in delivering value to clients.

Victoria lives in Winchester, Hampshire in the UK and enjoys 
traveling and playing tennis.

Christoph	Kaderli
Christoph Kaderli is a Marketing and 
Strategic Initiatives Executive in IBM 
Business Analytics.

Christoph has more than 20 years of 
management and business intelligence expertise to his name. 
As an evangelist, market strategist and entrepreneur, he is a 
member of the global market strategy and portfolio marketing 
team for IBM Business Analytics. Christoph is responsible for 
developing business opportunities and go to market initiatives 
including enabling better outcomes for the regions.

Earlier, he was responsible for all marketing, business 
development and strategic initiatives at IBM and at 
Cognos Inc. related to performance management and 
business intelligence across Europe, the Middle East and 
Africa (EMEA).

Prior to that, Christoph obtained a vast range of experience 
across the Cognos business, having held positions as  
Vice President of European Marketing and Performance 
Management, Managing Director Switzerland, CEO 
Information Tools AG (a business intelligence services 
and consultancy firm), and CEO of IBV Group, a system 
management and CRM solutions company.

Christoph lives in Switzerland and enjoys culture and nature.



48

C. Reference
• Nice Côte d’Azur website www.nice.fr
• Eco Valley project http://investincotedazur.com/en/

newsletter/eco-valley-guidelines-for-the-nice-cote-d-azur-
multimodal-hub-project-9737&artid=act9737
and http://www.ecovallee-plaineduvar.com

• Bilan Carbone de 2010 de Nice Cote d’Azur. Objectif 
Carbone, January 2010.

• Réponse à l’appel à projets : « Faisabilité des Zones d’Action 
Prioritaires pour l’Air ». NCA December 28th, 2010.

• Première ZAPA: le projet EcoCité. NCADecember 28th, 2010.
• Auto Bleue www.auto-bleue.org
• Velo Bleu www.velobleu.org
• Lignes d’Azur www.lignesdazur.com
• ADAAM www.adaam06.fr
• Symitam www.symitam.fr 
• Ceparou www.ceparou06.fr
• Equipage www.equipage06.fr
• Atmo qualitair www.atmo-qualitair.net
• Delivering Intelligent Transport Systems – IBM brochure 

with Multimodal Maturity Model, Stockholm and Singapore 
LTA case studies http://www-935.ibm.com/services/us/igs/
pdf/transport-systems-white-paper.pdf

• DATEX 2 www.datex2.eu
• SIRI www.siri.org.uk
• GTFS http://code.google.com/transit/spec/transit_feed_

specification.html
• How Google and Portland’s TriMet Set the Standard for 

Open Transit Data http://sf.streetsblog.org/2010/01/05/
how-google-and-portlands-trimet-set-the-standard-for-
open-transit-data

• GTFS Data Exchange www.gtfs-data-exchange.com
• City Go Round www.citygoround.org
• INSPIRE http://inspire.jrc.ec.europa.eu
• OpenStreetMap www.openstreetmap.org
• Business Application Research Center – BARC Report: 

Organization of Business Intelligence 2010
• The performance manager book – Proven strategies for 

information into higher business performance – 2009 
published by IBM corporation.

• Gartner’s Business Analytics Framework. Publication Date: 
20 September 2011/ID Number: G00219420.

• The Five Dimensions of Smart Government. Publication 
Date: 3 December 2010/ID Number: G00209220.

• New York 311 service http://www.nyc.gov/apps/311 and 
What a Hundred Million Calls to 311 Reveal About 
New York http://www.wired.com/magazine/2010/11/
ff_311_new_york/all/1

• Seoul Personal Travel Assistant 
http://www.connectedurbandevelopment.org/connected_
and_sustainable_mobility/personal_travel_assistant/seoul

• Access My NYC 
http://www-03.ibm.com/able/news/Accessmynyc.html

• Across air augmented reality 
http://www.citygoround.org/apps/acrossair

• Paris Electric Car Sharing Scheme 
http://www.autolib.fr/autolib

http://investincotedazur.com/en/newsletter/eco-valley-guidelines-for-the-nice-cote-d-azur-multimodal-hub-project-9737&artid=act9737
http://investincotedazur.com/en/newsletter/eco-valley-guidelines-for-the-nice-cote-d-azur-multimodal-hub-project-9737&artid=act9737
http://investincotedazur.com/en/newsletter/eco-valley-guidelines-for-the-nice-cote-d-azur-multimodal-hub-project-9737&artid=act9737
http://www-935.ibm.com/services/us/igs/pdf/transport-systems-white-paper.pdf 
http://www-935.ibm.com/services/us/igs/pdf/transport-systems-white-paper.pdf 
http://code.google.com/transit/spec/transit_feed_specification.html
http://code.google.com/transit/spec/transit_feed_specification.html
http://sf.streetsblog.org/2010/01/05/how-google-and-portlands-trimet-set-the-standard-for-open-transit-data 
http://sf.streetsblog.org/2010/01/05/how-google-and-portlands-trimet-set-the-standard-for-open-transit-data 
http://sf.streetsblog.org/2010/01/05/how-google-and-portlands-trimet-set-the-standard-for-open-transit-data 
http://www.wired.com/magazine/2010/11/ff_311_new_york/all/1
http://www.wired.com/magazine/2010/11/ff_311_new_york/all/1
http://www.connectedurbandevelopment.org/connected_and_sustainable_mobility/personal_travel_assistant/seoul
http://www.connectedurbandevelopment.org/connected_and_sustainable_mobility/personal_travel_assistant/seoul
http://www-03.ibm.com/able/news/Accessmynyc.html


49

D. Case Studies
Congestion	Charging	in	Stockholm
The Swedish authorities required a system that would 
automatically tax Swedish registered vehicles entering and 
leaving the city center between 06.30 and 18.30, Monday 
to Friday (excluding national holidays). The target was to 
reduce congestion by between 10 and 15 percent. The 
biggest challenge during the design and implementation 
process was the tight time frame, political sensitivity and 
public scrutiny. The trial was to be followed, in September 
2006, by a referendum for Stockholm residents to decide 
whether to implement the congestion tax permanently. 
It was crucial that the pilot bring tangible, measurable 
benefits and win over its users. It launched on time and 
ran without interruption through to its end on 31 July 
2006. It not only met its objectives but exceeded them.

• Traffic congestion in Stockholm was reduced by 20 percent, 
far above the original target.

• Traffic queuing times fell by up to 50 percent. Journey times 
were faster and more predictable.

• Stockholm bus timetables were re-written to take 
improvements to traffic flow into account.

• Pollution levels in the city fell by between 10 and 15 percent
• Confidence in the system was high due to minimal 

enforcement and few administrative errors.

When the trial ended, a majority of Stockholm residents 
voted in its favor in a referendum. This was the first time 
that the residents of a European city had elected to adopt 
road charging. As a result, the Swedish parliament decided 
to introduce the system permanently. Following due 
parliamentary process and some enhancements, the scheme 
was relaunched in August 2007.

Traffic	Prediction	in	Singapore
Even though Singapore has one of the most advanced traffic 
management systems in the world, the Land Transport 
Authority (LTA) is constantly looking for innovative solutions 
to expand and improve its range of traffic management tools 
in order to keep traffic flowing. Through IBM’s Global 
Innovation Outlook program, the LTA and IBM co-invested 
in a pilot to predict traffic flows in Singapore’s central business 
district (CBD). Using historical traffic data and real-time 
traffic input from the LTA’s iTransport system, IBM’s Traffic 
Prediction Tool anticipated traffic flows over pre-set durations 
(10, 15, 30, 45 and 60 minutes). Both speed and volume forecasts 
covering the CBD were above the target accuracy of 85 percent. 
In addition, during peak periods where more real-time data 
was available, the average accuracy of the volume projections 
on the CBD was near or above 90 percent from 10 minutes all 
the way to predictions 60 minutes into the future. With these 
predictions, LTA’s traffic controllers were able to anticipate 
and manage the flow of traffic better to prevent the build-up 
of congestion.

Figure	22
Roadside	Equipment	in	Stockholm
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E. Glossary

CoE Center of Excellence

EPA Établissement Public d’Aménagement

EU European Union

EV Electric Vehicle(s)

GIS Geographical Information System

GPS Global Positioning System

GTFS General Transit Feed Specification

IT Information Techonology

KPIs Key Performance Indicators

KPPs Key Performance Predictors

LGV Ligne Grande Vitesse

MDM Master Data Management

MIH Master Information Hub

NCA Nice Côte d’Azur

NFC Near Field Communication

OIN Operation d’Intérêt National

POI Point of Interest

SIRI Service Interface for Real-time Information

SLA Service Level Agreements

SMA Social Media Analytics

SMS Short Messaging Service

SOA Service Oriented Architecture

TER Train Express Regional/Regional train

TGV Train Grande Vitesse/High speed train

TIM Traffic Information Management

VMS Variable Message Sign

ZAPA Zones d’Action Prioritaires pour l’Air
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