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Foreword

Armed with the knowledge that city leaders lack a framework to help them drive
successful Smart City initiatives, two years ago IMD and Swisscom teamed up to
develop the Smart City Piano, as described in our report, “Smart City: Essentials
for City Leaders.” Since then, we have had the opportunity to discuss and apply the
Piano to many projects at different geographical scales, from cities to regions. The
experience we gained from these engagements has convinced us to go one step
further and produce a second report providing practical advice to city leaders and
other stakeholders on how to define, select and implement the most promising Smart
City projects. This second report provides a strategic six-step methodology that we
have developed based on interviews with city and business leaders, and refined with
concrete client projects. In addition, the report offers advice on how to practically
apply the Smart City Piano.

Swisscom'’s mission is to lead the Swiss economy into the digital future, and with it
public sector administration. Providing know-how on digital transformation to public
sector entities was one of the key motivations behind Swisscom’s decision to partner
with IMD and embark on the research collaboration that has led to this second report.
Considering the growing awareness of city officials, municipal workers, citizens,
businesses, etc. with respect to the topic of Smart Cities, the time seems right to
share this report.

In 2015 IMD set up the Global Center for Digital Business Transformation in collab-
oration with Cisco. Since then, it has talked to thousands of executives and mapped
out the digital business transformation journeys of hundreds of companies across a
wide range of industries. Yet, when it comes to public sector transformation, and in
particular the development of Smart Cities and regions, many of the normal private
sector rules do not apply. Joining forces with Swisscom has enabled IMD to gain
a deeper understanding of the specific dynamics of digital transformation in these
contexts.

This second report builds on, and extends, our original work. We have drawn on
extensive practical insights to provide broader recommendations to city leaders and
other stakeholders currently struggling to transform their cities and regions.

FOREWORD




4 EXECUTIVE SUMMARY

Executive summary C

This paper presents research on the transformative and technological urban initia- our previous report, we provided a co
tives referred to as Smart City projects and is targeted at city leaders across the © : ce sidebar) and 1de
globe who aspire to make their cities “smart.” OUVAtons TOr CIHes 1o engage I proje

In the report, we introduce a six-step approach to becoming “smart,” including
practical examples and valuable insights from city and business leaders who are
already active in the Smart City field. We reintroduce the Smart City Piano, first
mentioned in “Smart City: Essentials for City Leaders,” and incorporate additional
success factors for each key of the Piano. Finally, we introduce the Smart City Project
Selection Matrix; a decision-making tool to assist city leaders in selecting the Smart
City projects with the highest chance of implementation success and the highest
potential impact.




6 METHODOLOGY

Methodology

The six-step approach was developed following 25 one-hour interviews with city
leaders across different departments, as well as Smart City product and service
suppliers. Our focus was on small and medium-sized cities that were in the midst of
Smart City transformation projects.

In addition, we have included insights and drawn conclusions from our extensive expe-
rience within the Smart City ecosystem, working with cities, startups, big companies
and research entities that are active in the field.

The 25 interviewed
cities and enterprises are:

Cities:

Baar
Copenhagen
Louisville (KY)
Lyon

Nice
Pittsburgh (PA)
Singapore
South Bend (IN)
Vevey

Vienna

Zurich

SMEs:

BH Technologies
Breezometer

Gfeller Informatik Ltd
Libelium

Novaccess

Plair SA

Sensity

Siradel

Tvilight

MNEs:

Cisco

IBM

Philips Lighting
Schneider Electric

Six steps to become

a Smart City

Our research has unveiled a widespread lack of understanding among stakeholders
as to how cities can transform themselves into Smart Cities. Discussions with city
leaders, department officials and companies providing Smart City products and
services show that there is no shared understanding of how to embark on a Smart
City journey. Thus, this report seeks to provide an approach that city leaders can use
to effectively make their city “smart.” The six necessary steps we have identified are:

SIX STEPS TO BECOME A SMART CITY

@@ @ @+®+@

Determine your starting point
Develop a clear and objective understanding of the current
situation across multiple relevant parameters.

Identify your objectives
Critically identify the objectives behind your decision
to embark on a Smart City journey.

Define a set of projects
Identify potential Smart City projects for each objective.

Assess the likelihood of each project’s
implementation success

For each project identified, assess the success factors
for implementation using the Smart City Piano.

Assess the impact of each project
Assess the impact of each Smart City project based
on the identified objectives.

Select the most promising projects
Select the most promising projects according
to the Smart City Project Selection Matrix.




DETERMINE YOUR STARTING POINT DETERMINE YOUR STARTING POINT 9

Determine
your starting point

Once a city has developed an inventory
of existing smart initiatives, it might be
“We realized that some of our departments were digitized appropriate to benchmark its efforts
differently, e.g. the building department was ultra-digi- against other cities to understand where
tized and was already beginning to develop a centralized it is in the transformative phase.
control system of energy in buildings. The first thing is to For instance, it is useful for a city to know
do an analysis of the level of digitization of the territory where it stands with regard to Smart City
carried out by specialists, and from there you can set readiness compared to its biggest
priorities, where you want to develop your city.” competitors in terms of taxpayers.

Simon Kuhn, Head of Networks &
Operation at ewz Telecom, explained why
the City of Zurich commissioned a Smart

City benchmarking study:

“It was important for us to see where

“] cannot imagine one Central European city that is we stand today as the benchmark
not already doing different modules, but has just not to establish a vision and to motivate
considered it under the Smart City label. Based on such other people in the environment.”

an analysis, you can then go for the next steps.”

In addition, cities can take a look at their
future Smart City ecosystem to identify
key future stakeholders, such as
department officials, product and
service suppliers, citizen groups

and educational institutions.

Due to their transformative

and innovative nature, cities often

have to work with several stakeholders
in order to successfully implement

a Smart City project. Simon Kuhn feels
that it is important to invite a panel

of stakeholders at the beginning

of the journey to discuss the subject:
“You can feel the pulse of the city.

It's not just about listening to city
departments, but also to universities
or external partners, neighborhood
associations, citizen associations, etc.”




City or departmental strategy
Challenges and problems of a City

City administration, citizen and business
needs or experience

your objectives
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City or departmental strategy

Cities can identify Smart City objectives based on pre-ex-
isting city or departmental strategies. Indeed, many cities
already have specific strategic guidelines in place. The City
of Zurich, for example, has a long-term aim to become a
“2,000 Watt society,” which could be identified as a Smart
City objective.? Similarly, more specific strategies can be
translated into Smart City objectives, such as becoming
more environmentally friendly or reducing road traffic. The
basis of this approach is to examine current city/depart-
mental strategies and legislation programs and explore their
importance for a city. The strategies that are deemed to carry
the most weight could be the ones translated into Smart City
objectives. Sgren Kvist, Chief Advisor, Greater Copenhagen
Smart City Solutions, believes that cities should look at the
strategies they pursue and topics that are high on the polit-
ical agenda, and that Smart City objectives should support
the overall strategies in place. Simon Kuhn from the City of
Zurich agrees that there should be a link between Smart City
projects and the strategies and objectives of the city or the
respective departments.

IDENTIFY YOUR OBJECTIVES

Challenges and problems of a City

Another way of identifying Smart City objectives is to take a
look at the challenges and problems a city faces. Singapore,
for instance, has limited land and a growing population,
which creates mobility issues. Such pressing issues can
be mitigated through Smart City projects, which is exactly
what Singapore has done. For example, it used data analytics
to improve the bus riding experience, despite a year-on-
year increase in average daily bus ridership, and to reduce
average waiting time on popular services.Fll¥l Wladimir
Boric explained that it is important to be able to analyze a
city's weak points, which can then be mitigated or resolved
through Smart City projects. Scott Ford, former Executive
Director, Department of Community Investment in the City
of South Bend, affirmed that the goal of becoming a Smart
City is about repositioning your community as a resource
for problem solving, looking at the city itself as a laboratory
where innovative policy solutions can be piloted to address
the most urgent problems.
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Example:

1. Radical resource preservation

2. Development and productive use of innovations/new
technologies

3. High and socially balanced quality of living.

Increase energy efficiency and decrease final energy
consumption per capita in Vienna by 40% by 2050
(compared to 2005).

Simultaneous reduction of the per-capita primary
energy input from 3,000 watt to 2,000 watt.

In 2030, over 20%, and in 2050, 50% of Vienna's gross
energy consumption will originate from renewable
sources.!
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the likelihood
of a project’s
iImplementation

The Smart City Piano

To help cities implement Smart City projects, we have devel-
oped the Smart City Piano, which defines seven keys that
structure what a city needs to do to implement a Smart City
project. For each of the seven keys, we have identified a number
of different factors that willimpact the implementation success
of a potential Smart City project. Because many of the Piano
keys are closely interrelated and chronologically dependent,
the seven keys are grouped into three different categories that

ASSESS THE LIKELIHOOD OF A PROJECT'S IMPLEMENTATION SUCCESS

logically follow each other in sequence, so that they can be
played as “chords.”

The goal of a Smart City project implementation success
assessment is to evaluate different projects with the help of the
Smart City Piano and rank them in terms of a success score.
The projects with the highest success score are the ones for
which implementation is most likely to succeed.

SUCCESS
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ASSESS THE IMPACT OF EACH PROJECT

the impact
of each project

Impact assessment:

Example continued: Pully's ‘Mbility Observatory” project
Smart City Project

“Mobility Observatory”

in Pully, Switzerland

1. Prioritize the Smart City objectives

2. Assess each project and calculate its total impact. In its municipal legislature program for the 2011-2016 period, MEDIUM
Pully identified two main priority objectives: “increase city

center attractiveness” and “housing policy."®! Based on

the first objective, the municipality launched the “Mobility

Observatory” project in conjunction with Swisscom. The graph

below shows an impact assessment of the project on the two

objectives, the weighting of each objective and the total project

impact.
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SELECT THE MOST PROMISING PROJECTS

the most
promising projects

IMPLEMENTATION SUCCESS

7777777777777777777777777777777777777

©

+
TOTAL IMPACT O

Example continued:
Smart City Project
“Mobility Observatory”
in Pully, Switzerland

By combining the implementation success and impact assess-
ment of Pully’s “Mobility Observatory” project and depicting
the results on the Smart City Project Selection Matrix, the
project is obviously located in the “do” quadrant and should,
therefore, be considered for implementation:

EVALUATE é;:;

MOBILITY
|OBSERVATORY
PROJECT

IMPLEMENTATION SUCCESS

FORGET

TOTAL IMPACT

Once projects are selected for implementation,

start small: Our research shows that starting small
with a proof of concept, followed by prototyping

and piloting is more beneficial than immediately
rolling out a project citywide. By making small steps,

a city is able to test elements such as whether the new
technology works with old technologies, etc.

Hervé Dedieu, CEO of Novaccess, feels that cities
need to understand what happens with the old
technology and how to integrate new technologies,
which is why the proof of concept is so important.
Likewise, Chintan Shah, CEO of Tvilight, mentioned
that cities could start with a pilot or learn from

the neighbouring cities that have already implemented
the solution, because it offers opportunity to become
familiar with new technologies. Additionally, a prototype
can be used to validate the assumptions made in the
implementation success and impact assessment.

Interviewees repeatedly stated that Smart City
projects must be closely monitored. Thomas
Madreiter from the City of Vienna argues that
monitoring is essential from the beginning, because
what you cannot measure you cannot control. For
that purpose, the city of Vienna uses a set of core
indicators that include status, target and policy
indicators. The International Telecom Union (ITU),
which is an agency of the United Nations and assists
in the development of worldwide technical standards,
has created a set of key performance indicators
(KPIs) for smart and sustainable cities in
collaboration with the United Nations Economic
Commission for Europe. Cities can use ITU's KPIs to
assess how well they have accomplished their Smart
City objectives by setting up Smart City projects, and
to steer and control the projects that are currently
being introduced.® The City of Dubai, which aims
to become the happiest and smartest city in the
world, is currently piloting ITU’s KPIs for smart and
sustainable cities to assess city progress and inform
about urban development policies. %




Conclusion

Our research has shown that cities lack the practical know-how to turn themselves
into Smart Cities. In this paper, we have presented a strategic six-step methodology
to identify and select Smart City projects to improve the odds of successful imple-
mentation and start the journey to become “smart.”

With the help of this methodology, cities can transform themselves by identifying and
selecting the Smart City projects that have the highest chance of implementation
success and the highest impact. This procedure ensures that cities can focus their
resources on the most promising projects, reducing possible project failure and
keeping their opportunity costs as low as possible.

The Smart City Piano and the Smart City Project Selection Matrix play a key role in
our six-step approach to becoming a Smart City. The Smart City Piano helps cities
structure the success factors that influence the implementation success of a Smart
City project. Meanwhile, the Smart City Project Selection Matrix assists city leaders
in selecting the projects that have the highest chance of implementation success and
the highest impact.

Appendix

City

Baar, Switzerland

Copenhagen, Denmark

Louisville (KY), US

Lyon, France
Nice, France

Pittsburgh (PA), US

Singapore

South Bend (IN), US

Vevey, Switzerland

Vienna, Austria

Zurich, Switzerland

SME
BH Technologies
Breezometer

Gfeller Informatik Inc.

Name of interviewee
Paul Langenegger
Soren Kvist

Ted Smith

Diana Diziain
Wladimir Boric

Debra Lam

Robert De Souza

Scott Ford

Daniel Gnerre

Thomas Madreiter

Simon Kuhn

Name of interviewee
Jéréme Degryse
Ziv Lautman

Peter Gfeller

APPENDIX

Interviewee position
Vice-Mayor, Director of Construction at the City of Baar
Chief Advisor, Greater Copenhagen Smart City Solutions

Chief Innovation Officer at the City of Louisville and Executive Director
at the Institute for Healthy Air, Water, and Soil

Director at AFILOG; former Freight & Logistics Project Manager at Lyon Metropolis
Director of Higher Education, Research and New Sectors at Métropole Nice Céte d’Azur

Managing Director, Smart Cities and Inclusive Innovation at Georgia Institute
of Technology; former Chief Innovation & Performance Officer at the City of Pittsburgh

Executive Director / CEO at The Logistics Institute - Asia Pacific

Executive Vice President, Operations & Finance at Bradley Company;
former Executive Director, Department of Community Investment
at the City of South Bend

Head of Geographic Information System at the City of Vevey,
Vice President of ASIT VD

Director of Planning at the City of Vienna

Head of Networks & Operation at ewz Telecom

Interviewee position
Chief Executive Officer
Co-Founder & Chief Marketing Officer

Owner & Chief Executive Officer

Libelium Alicia Asin Co-Founder & Chief Executive Officer
While the process may appear challenging, consider the words of Ted Smith of the Novacess Herve Dedieu ChiefBxecutive Officer
City of Louisville: “Resources - time, money, people, etc. — are precious in a city. You Plairsa Svetlana Afonina Co-Founder & Chief Marketing Officer
can't ever get them back. You have to minimize your possible losses by selecting the Ze\'/‘::i’osnyj;mzny) Sean Harrington Vice President, City Solutions at Verizon
right pr9jects for impler.'nentation. T"hat stage is really, really important. Not all projects — e Lostanton et Exeeutive Officer of SIRADEL North Americs
can be Implemented with success. Tvilight Chintan Shah Chief Executive Officer
MNE Name of interviewee Interviewee position
Cisco Robert Pepper Global Connectivity and Technology Policy at Facebook;
former Vice President, Global Technology Policy
" H H 5 IBM Alexey Ershov Vice President at IBM Watson Internet of Things;
=’ H E former Vice President, Smarter Cities Europe
E: h :H IBM Nicola Villa Executive Partner and European Leader, Internet of Things
E: H IE = Philips Lighting Jeff Cassis SVP Global Lighting Systems
E’ E - Schneider Electric Mike Hughes Executive Vice President. Segments and Strategic Customers
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SMART CITY PIANO: SUCCESS FACTORS

Technology/Infrastructure

e Maturity of the technology/infrastructure used in the project. Is it mature and
tested or immature and under development?

e Compatibility of the new technology/infrastructure with existing technology/
infrastructure.

e Ease of testing the new technology/infrastructure on a small scale, for instance
with a pilot.

e Importance of technology/infrastructure/data security in a project for the city.

o Ability to use existing technology/infrastructure for the project.

Business Case
e Net present value or internal rate of return of a project.
e Likelihood of being able to finance the project.

¢ Ability to allocate the costs of a project proportionally according to the benefits
to the respective entities.

¢ Ability to share costs across different projects for use of the same technology/
infrastructure.

Politics
e Scope of political support or resistance for the project.

e Scope of support for or resistance to the project from other city departments and
their leaders.

e Likelihood that the project is perceived negatively in terms of technology/
infrastructure security and data privacy.

® @ 6 E

SMART CITY PIANO: SUCCESS FACTORS

Regulations

Probability that local, regional or national regulations (or even their absence)
might halt the project.

Probability of mitigation of regulatory issues (e.g. through regulation
circumvention, alteration or creation of new regulations).

Governance/Organizational Structure

Previous experience working across departments and/or with external parties,
such as universities, etc.

Total number of departments involved in the project.

Ease of access to all relevant persons involved with the project.
Clarity of project responsibility for the project members.
Clarity of project roles and tasks for the project members.

Synergies - the number of similar projects the team is working on in addition to
the project in question.

People Skills

Having people with the right skill set and competencies within a city to
implement the project.

Possibility of training or hiring (internally or externally) to reduce a competency gap.

Synergies - the number of people in the project team who are working on similar
projects.

Soft/Cultural Factors

Likelihood that resistance from individuals within a city’s administration will stop
the project.

Likelihood that external resistance from the population, businesses, etc. will stop
the project.

Likelihood that the city administration’s culture supports the successful
implementation of the project.

Ease of communicating/interacting with citizens.

Number of other ongoing similar projects, where synergies can be achieved in
the communications area.

Number of third-party stakeholders who are involved and who are engaged in
other similar projects, such as citizen groups.

27
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