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Abstract — This paper presents the approach adopted for the
construction of a smart city roadmap for a medium-size city
with an application to the French city Saint-Quentin. It
describes the methodology followed to identify the city's
challenges and expectations as well as the role of the smart city
solution in addressing the city challenges. A roadmap was
established for the smart city implementation. It includes three
steps: data collection for the diagnostic of the city challenges
and the expectations from the smart city projec, data analysis
to figure out the priorities and the roadmap for the smart city
solution and finally the recommendations for the pilot projects
for the smart city. This work shows the importance of the
realization of a relevant diagnostic with the municipality
departments and services to setup a collective and pertinent
roadmap for the smart city solution.
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I. INTRODUCTION

Nowadays, cities are more and more interested in the smart
city concept. Questions arise about the steps to be taken to
ensure a successful implementation of this complex project
[1]. This paper presents the approach followed for the
construction of a roadmap for the implementation a "Smart
City" project in a medium-size city in France. This roadmap
requires an extensive analysis of data related to the city
management and operation [2 - 3] .

In general, the smart city concept refers to innovation in
urban management to improve the quality of life of citizens.
The smart City is not just the simple use of technology in a
defined area, Smart City is “something more complex and
human” [4].

According to [5]-[8], Smart Cities with a proper roadmap
will serve people at large and will surely help in reducing
man power for the long term. To face these threats,
technology has been used as a vital tool leading therefore to
the creation of smart cities.

The knowledge necessary to understand the process of
building efficient smart cities in the real world has not yet
been produced, nor the tools to support the actors involved
in this activity [9]-[12]. In addition, most smart city
initiatives are not integrated into the city's urban planning
mechanisms [13]. This paper presents the work conducted
with a medium-size city to establish a collective roadmap for
the smart city as well as the identification of pilot projects as
a first step for the construction of the smart city.

Aziz Soulhi 2
2 Laboratory of System Analysis, Information Processing,
and Industrial Management (LASTIMI), Mohammed V
University in Rabat, Rabat, MOROCCO

II. METHODOLOGY AND MATERIALS
This work was conducted with the city of Saint-Quentin in
France for the implementation for its transformation into a
smart city. This transformation aims at improving the quality
of life for citizens as well as the efficiency of the urban
infrastructures and services. The first step of the smart city
transformation focused on the construction of a clear and
collective roadmap. This construction was based on an
extensive discussion with the city departments,
representative of the population as well as economic actors.
This discussion resulted in a good understanding of the
city’s challenges as well as the of the expectations of the city
stakeholders. The 2nd step includes analysis of the impact of
the smart city transformation in coping with the city
challenges and meeting the stakeholders’ expectations. This
analysis allowed to rank the steps and projects of the smart
city transformation as well as the identification of pilot
projects to explore in real condition the capacity of
implementation of a smart city project as well as its impact
on the city. The following sections will present in detail
these steps.
1. SMART CITY ROADMAP

A. Roadmap construction

The preliminary phase intended to prepare the discussion
with the city stakeholders. It started by the identification in
coordination with the mayor office of the departments and
other structures and representative to interview in order to
understand the city challenges and the stakeholders’
expectations. Figure 1 shows the list of participants in the
diagnostic phase. It includes 18 municipal departments and
services as well as five municipal committees (3
neighborhood councils, seniors’ council and youth council).
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Figure 1: List of participants in the discussion phase

The diagnostic phase was conducted according to the
methodology illustrated in Figure 2. This methodology
included three phases: data collection, data analysis and
recommendations.

B. Data collection

Data was collected from different sources including
municipal documents, questionnaires, interviews and
discussions. The exchange with the participants was based
on a questionnaire including questions about their activity,
relationships with other services and stakeholders, data
availability and management, difficulties, solutions to
overcome these difficulties and expectations from the smart
city transformation. This phase resulted in the collection of
data and information about the departments and municipal
committees functioning, challenges and expectations.

C. Data analysis

Data analysis included the following steps: data cleaning,
data consolidation from different sources, data classification
according to the major issues on the smart -city
transformation and finally data description using statistical
or graphic methods.

One of the big issues in this phase concerned data sharing
and interaction among the municipal department and
services. Table 1 summarizes the level of this interaction.
“0” indicates the absence of interaction, while X refers to the
existence of interaction. This table shows the existence of
interaction among the majority of departments and services,
except for the water service, which is an external service of

the municipality as well as the heritage conservation
department.
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Figure 2: Diagnostic process and output

IJERTV9I S090081

www.ijert.org 157

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)


www.ijert.org
www.ijert.org
www.ijert.org

Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 9 Issue 09, September-2020

Table 1: Interaction amon

municipal departments and services

1%}

[<5]

2

w

> 3
e = 5] P
@ I c < =4
e [%2] o o = h=]
s =)} > P = 8 [=)
o = S D < 2 c
< 5 c S = 2 =) S
> = 35 [9p] o D = D
D =} > = = 12 ) -
k=] o 2 c ° 5] - =z =
2 = o g < = o = S
1< 2 2 c IS > @ S @ s =
S L 5 e 2 = 2 IS S = £
IS c k) S = £ 5 = £ = < =
s | 3|5 2 |3|8|8/3|8| &8 |38]¢
i = = i = [75) 0 o T [79) =
Economic development 0 X X X X 0 X X X X X
Municipal Buildings 0 X X X X X X X X X X
Water agency X X X 0 X X 0 0 0 0 X
Environment and green spaces X X X X X X X X 0 X X
Tourism X X 0 X X X X X X 0 X
Sport X X X X X X 0 X 0 X X
Security and safety 0 X X X X X X X X X X
Culture X X 0 X X 0 X X X X X
Communication X X 0 X X X X X X X X
Heritage conservation X X 0 0 X 0 X X X 0 X
Social and neighborhood Services X X 0 X 0 X X X X 0 X

Information technology X X X X X X X X X X X

D. Recommendations

Discussion with the city stakeholders showed the necessity
to implement the smart city solution by steps following a
global strategy, which provides a comprehensive vision and
roadmap for the smart city construction. This strategy is
based on establishing the fields of the smart city project,
with for each field the selection of pilot projects, which aim
at the verification of the feasibility of the projects as well as
the investigation of the barriers and impact of these projects.
The discussion showed that the smart city solution should
cover the following three fields: (i) community and services,
(if) infrastructures, and (iii) buildings. The following
sections present these fields as well as the pilot projects.

1) Smart Community and Services

The discussion with the city stakeholders showed the
existence of a strong tradition in the city for social actions
and participatory democracy, which is a major feature of the
smart city [14]. The neighborhood councilors highlighted
the city challenges related to the security, the cleanliness of
urban spaces and intergenerational solidarity. They expect
from the smart city solution improving the public services
(administrative services, transport, culture, sports activities,
catering in canteens, waste collection and cleaning) through
the creation of a digital identity of the citizen. Four pilot

projects were identified in the field of the smart community
and services (Table 2): platform for urban services
dematerialization, modernization of the current "Allo
Mairie" system, implementation of an intergenerational
inter-aid program and reinforcement of participatory
governance tools.

Table 2: Pilot Projects for the section Smart Community and Services
Pilot Project
1.1 Integrated platform for the dematerialization of all urban
services
1.2 Modernize the "Allo Mairie" system - Tool for interacting with
citizens
1.3 Intergenerational mutual aid program
1.4 Citizen consultation and participation tools
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2) Smart Infrastructures

Urban infrastructures cover large areas such as drinking
water, sanitation, public lighting, urban roads, green spaces
and public space. They have a vital role in providing urban
services as well as in ensuring good life quality for citizens.
In addition, a large amount of the city budget is devoted to
the infrastructures operation, maintenance, renovation and
extension. The discussion high highlighted the high concern
of both the municipality services and citizens' committees
for the digital modernization of these infrastructures to
improve their efficiency, reduce the expenses and improve

the operation security as well as services to the community.
Five pilot projects were identified in the field of the smart
infrastructures (Table 3): construction of integrated GIS
system for the urban infrastructures, installation of
Automated Meter Reading (AMR) for the drinking water
network, monitoring of the storm water network for flood
prevention, installation of a smart public lighting system,
and installation of a smart irrigation system for the green
spaces.

Table 3: Pilot Projects for the smart infrastructures

Pilot Project

2.1 Integrated GIS system for the urban infrastructures

2.2 Automated Meter Reading (AMR) for the drinking water network

2.3 Storm water network monitoring for flood prevention
2.4 Smart public lighting system
2.5 Smart irrigation for the green spaces.

3) Smart Municipal Buildings

The municipal building has a major role in providing public
services such as administrative, education, culture and sport
services. They have also an important role in providing
technical services to the city. Since the majority of these
buildings are old, their operating expenses are significant for
the city. Discussion with the city services and department
showed a high expectation of the smart city project to
improve both the energy efficiency of these buildings as well

as their comfort and security. Four major pilot projects were
identified (Table 4): Smart building monitoring including
fluid consumption, comfort and safety, smart access control
of sport buildings, smart monitoring of social housing
including consumption, comfort and safety, and
development of an Augmented and Virtual Reality system
to promote the historical buildings.

Table 4: Pilot projects for the smart building

Pilot Project

3.1 Smart monitoring including fluid consumption, comfort and safety
3.2 Smart access control of sport buildings

3.3 Smart monitoring of social housing including consumption, comfort and safety

3.4 Augmented and Virtual Reality system for historical buildings

E. Pilot projects ranking

The municipality was interested by thel3 pilot projects
presented in tables 2 to 4. However, for resources
restrictions, the municipality asked to rank these projects
according to indicators and stakeholders’ opinions. Eleven
indicators were selected for the project ranking. They cover
the following issues (table 5): investment, social impact,
economic impact, environmental impact, implementation
delay, barriers,

interoperability, technological difficulties, return on
investment, availability of human skills, and social
acceptance.
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Table 5: Indicators used for the pilot projects ranking

Table 6 shows the scores given by the stakeholders for the
different indicators. The score includes three levels: 1 (low),

Indicator

2 (medium), and 3 (high). It also indicates the global score
of eachproject. It could be observed that the projects related

Investment (SI)

Social Benefits (SRS)

Economic Benefits (SRE)
Environmental Benefits (SRV)
Delivery times (SD)
Implementation Barriers (RIB)
The degree of interoperability (1)
Technological difficulty (TD)
Return on Investment (RI)

The Availability of Human Skills (HC)
Social Acceptance (SV)

- P
Fo©@0®NO O wWwN RS

o aoprojeotl.

to smart building monitoring, smart access control of sport
buildings, citizen consultation and participation tools, smart
public lighting and smart monitoring of social housing
obtained the highest scores. They concern mainly the
efficiency and comfort of buildings and infrastructures as
well as citizens' participation. The projects related to the
construction of an integrated platform for the
dematerialization of urban services and the integrated GIS

system—for—the urban infrastructures obtained the lowest
scores. These projects are perceived as technical projects.

Table 6: Smart City projects ranking

Project/score Sl | SRS | SRE | SRV sD RIB | HC | TD | RI | sv (?S'c‘ﬁ'
1.1 Integrated platform for the
dematerialization of all urban 1 3 3 3 1 2 3 1 2 3 3 25
services
1.2 Modernize the "Allo Mairie"
system - Tool for interacting with 2 3 2 3 2 1 3 1 3 3 3 26
citizens
1.3 Intergenerational mutual aid
program 3 3 1 1 3 2 3 2 3 3 3 27
1.4 Citizen consultation and
participation tools 3 3 3 3 2 2 3 ! 3 3 3 29
2.1 Int_egrated GIS system for the 2 1 3 3 2 2 1 1 2 2 2 21
urban infrastructures
2.2 Automated Meter Reading
(AMR) for the drinking water 1 3 3 3 2 2 3 2 2 3 3 27
network
23 _StO(m water network ) 1 3 3 3 3 3 2 2 2 2 3 27
monitoring for flood prevention
2.4 Smart public lighting system 1 3 3 2 3 3 2 3 3 3 29
2.5 Smart irrigation for the green 2 2 3 3 2 3 2 2 2 3 3 27
spaces.
3.1 Smart building monitoring
including fluid consumption, 3 3 3 3 3 3 3 2 3 3 3 32
comfort and safety
3.2_ Sman access control of sport 2 3 3 3 2 3 3 2 3 3 3 30
buildings
3.3 Smart monitoring of social
housing including consumption, 3 3 3 3 2 2 3 2 3 3 2 29
comfort and safety
34 Augmen?ed a_nd VII’FUEE| Reality 2 3 3 3 2 2 2 1 2 3 3 26
system for historical buildings

IV. CONCLUSION

This paper presented the approach followed for the
construction of a smart city roadmap for a medium-size city
with an application to the French city Saint-Quentin. The
construction of the roadmap aimed at the elaboration of a
collective understanding of the city challenges and
expectations from the smart city solution. To achieve this
objective, the departments and citizens' committees were
involved in the diagnostic phase as well as in the selection
and ranking of the pilot projects. This work resulted in the
construction of a collective roadmap, that defines the city
challenges, the role of the smart city solution in addressing
these challenges and the identification of the projects of the
smart city solution as well as their ranking.

This work shows the importance of the involvement of the
city departments and citizens' representative for any smart
city initiative. According to our experience, this
involvement is vital for establishing a pertinent roadmap for
the smart city, which includes a collective diagnostic of the
city challenges, expectations of the smart city project and
priorities in the smart city implementation.
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