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Abbreviation
Abbreviation Full Name
ABS Acrylonitrile Butadiene Styrene
ANGed National Agency for Waste Management
Agence National e de)Gestion des D®chets
ANPE National Employment Agency
(Agence Nationale pour 'Emploi )
ATI Tunisian Internet Agency
CIME IT Center of the Ministry of Finance
Centre I nformatique dy Minist re des Fin
CIMSP Computer Center of the Ministry of Health
Centre I nformatique dju Minist re de [ a §
CCN CleanCityNetworks
CCP CleanCAP
CR Cost Reduction
CT™M CleanTrack Module
CSF Critical Success Factor
EGDI e-Government Development Index
ENIT National Engineering School of Tunis
EPI e-Participation Index
EU European Union
EULA End-User License Agreement
FM Fleet Management
F/IS Feasibility Study
GDP Gross Domestic Product
GHG Greenhouse Gas
Gl Global Innovation Index
GIS Geographic Information System
GNP Gross National Product
GPRS General Packet Radio Service
GPS Global Positioning System
GSM Global System for Mobile communications
loT Internet of Things
ICT Information and Communication Technology
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IDI ICT Development Index
INS National Institute of Statistics
ISP Internet Service Provider
IT Information Technology
ITU International Telecommunication Union
KOICA Korea International Cooperation Agency
LDC Least Developed Countries
LoRa Long-Range
LPWAN Low-Power Wide-Area Network
MAF Mobile Application Framework
MOU Memorandum of Understanding
MTCEN Ministry of Communication Technologies
(Minidesr Bechnol ogies de | a Communicati o
NB-loT NarrowBand-loT
NPV Net Present Value
OBD On-Board Diagnostics
PNS National Strategic Plan
(Pl an National Strat®gique)
RNN Recurrent Neural N etwork
SWOT Strength, Weakness, Opportunity, Threat
TCO Total Cost of Ownership
TD2020 Digital Tunisia 2020
(Tunisie Digitale 2020)
TII Telecommunication Infrastructure Index
TND Tunisian Dinar
TUNEPS Tunisia Online e-Procurement System
UN United Nations
UNDP United Nations Development Programme
UsD US Dollar ($)
WeGO World e -Governments Organization of Cities and Local Governments
WM Waste Management
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. PROJECT OVERVIEW

1. Project Title

WeGO Feasibility Study 2017: Implementing Smart Waste Management System in La Marsa, Tunisia

2. Project Period

The project began on October 23, 2017, and ended on February 12, 2018. The pilot project will be
operated until December 31, 2018.

Thedur ation of the pilot system was appointed for one
municipality and waste management operators to test the efficiency of smart sensors and reveal

shortcomings before spending a significant amount of time, energy, or funds on a larger scale

project. The one-year term would demonstrate the feasibility of the proposed solution and
determine whether La MarsaSs waste management will be
study will allow a thorough investigation of  the statistical and analytical evaluations, and provide

comprehensive suggestions for La MarsaSs waste manage

3. Project Background

The World Smart Sustainable Cities Organization (WeGO) provides Smart City & e-Government
consultation services through Feasibility Studies (F/S) for WeG O members. This technical assistance
program is designed to help members assess their current smart city status and draw realistic and
concrete Smart City & e -Government strategie s. In 2017, La Marsa, Tunisia was selected as the
beneficiary city of the WeGO Feasibility Study project.

The government officials of Tunisia have initiated various smart city  -related initiatives in recent years.
In 2014, they announced a new vision for th e ICT sector in hopes of achieving improvement in the
peopl eSs q wmawell as sfficienty ahditrénsparency of government operations. Additionally,
the Tunisian Government has made continuous strategic development efforts to expand the ICT
industry and solidify their stance as a smart city leader in Africa.  The city of La Marsa, located near
the capital Tunis, is a popular tourist destination for many tourists both overseas and domestically.
In an effort to maintain its inflow of tourists and gain additional attraction, the city has been active
with the implementation of various I 0T elements becoming the first city of Tunisia for initiating a
smart city infrastructure. Among the var ious components that comprise a smart city, waste
managementplays a cr i ti c al role. The smart waste management
infrastructure will utilize sensors capable of wireless telecommunication and data transmission , which
will allow constant monitoring of waste bins and significantly enhance th e present waste collection

procedures.

11



The proposed To -Be model comprises of three main components: CleanCAP (CCP), CleanTRACK
Module (CTM), and CleanCityNetworks (CCN). CleanCAP is an ultrasonic sensor that detects the fill -
level of waste and CleanTRACK Module is a comprehensive vehicle data -gathering module and
vehicle tracker. Both hardware technologies retrieve and transmit data to the CleanCityNetworks
software for analysis such as waste generation, overflow volume/frequency, location of vehicles,
route optimization, and fleet management. A total of 50 CleanCAPs and 5 CTM prototypes were
installed for the pilot system in La Marsa. These numbers were considered appropriate for the one -
year pilot project taking into consideration the budget and case studi  es of comparable scale and
objectives. A smaller quantity of CleanCAPs would not have provided sufficient data for feasibility
analysis. Similarly, a quantity of above 50 would have been too widespread for the municipality and
difficult to regulate. Thus, 50 CleanCAPs and 5 trackers were considered to be most fitting for La

MarsaSs pilot project.

Despite being a niche market, smart waste management encompasses continuously growing interest
and potential. Among the companies offering integrated waste colle  ction solutions, Ecube Labs was
selected for the pilot project due to their enhanced after -sales service (being well recognized for
great customer service and maintenance), and for being one of the few companies who provide
product customization (clients a re able to choose the type of data they wish to receive and
customize the program to conform to their specific needs). Additionally, Ecube Labs is currently the
only company in the world that offers both the fill  -level sensors and solar-compacting bins on a
single platform. The substantial advantage of the ultrasonic fill  -level sensors provided by Ecube Labs
is their application versatility R which can be installed on a variety of containers ranging from public
waste receptacles to dumpsters, underground bins , and more. The variety of configurations allows
for creative applications that traditional sensors are not capable of, giving La Marsa the opportunity

to test various arrangements throughout the pilot project period.
The WeGO Feasibility Study project o n Smart Waste Management primarily focuses on analyzing

the feasibility of implementing a smart waste management system in La Marsa, a solution that will

infuse economic and environmental benefits for a smarter and sustainable city.

12
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4. Project Obj ectives

The main purpose of implementing the feasibility study on smart waste management in La Marsa

is to implement a smart waste management solution that will integrate fiscal and sustainable
benefits for a smarter and greener city. The overall aim of the project concentrates on improving
waste management efficiency that is cost -effective, environmentally -friendly, socially -beneficial, and
globally -lined with smart system solutions. Through the integration of a cloud -based software
(CleanCityNetworks) and an ultrasonic sensor (CleanCAP), certain data can be sent to the driver who
can effectively monitor fill levels, optimize collection routes, check battery levels ~ and overflow status ,
as well as fire or hazard events. This solution will greatly improve h ygienic conditions on the street
(by effectively managing waste and preventing the overflow of trash bins), mitigate air pollution

and greenhouse gas emissions (by regulating the pickup schedules and reducing CO , emissions
released from trucks), and signif icantly reduce waste collection costs (by efficiently monitoring the

entire waste management operation through a computer or wireless device).

La Marsa has continuously been at the forefront in applying new and creative projects. Through
collaborative ef forts with the National Engineering School of Tunis (ENIT) and other  consulting firms,
two additional projects incorporating innovative technologies with 10T platforms targeting waste

management and public lighting systems were launched.

The project direc ted towards waste management, entited r SMART La Marsa Ci tR:

aims at incorporating photovoltaic and advanced | oT systems such as ultrasonic sensors and real -
time image technologies. These smart technologies will be connected to the waste containers, which
will transmit real -time information to the waste collectors via a cloud platform that can easily be
conveyed through smart phones or computers 24 hours a day, 7 days a week. Through the
integration of cloud -based networks and ultrasonic sensors, several benefits are predicted to
emanate. The following are some of the outcomes that may be anticipated from the implementation

of the project:

Table 1. Expected Outcomes of SMART La Marsa City Project

Municipality autonomy Waste integrated into economic circuit
Improved environmental conditions Waste valorization business implementation
Better hygiene and sightseeing Transparent and confident citizen involvement
Reduced diseases and infection Improved citizen well being

Management of resources, energy, & territory ICT operators involved as partners

Rapid and efficient service quality Stakeholders involved as partners

Elaboration of a viable data base Promotion of talents in ICT/other related fields
Better control of wa ste management circuit Green certification

13

Smar t



4 ot s Wyt

5. Project Scope

The overall scope of the F/S will include a comprehensive approach beginning with assessments of
the current waste management system of La Marsa , followed by a thorough investigation of the
problems and concerns as well as areas that require improvement, and concluding with a one-year
pilot project that will target the areas of concern and drastically enhance the operational

management and related i nfrastructures for the municipality of La Marsa.

As-Is Status Analysis

B

The first section of the project scope will entail a current status analysis of La Marsa, and

the following areas will be targeted for review:

Table 2. Current Waste Management  Analysis of La Marsa

Number and types of waste bins

Number and types of waste collection vehicles

Location and status of high frequency overflow bins

Current IT-related infrastructures

Applicability of new systems and infrastructures

Data utilization plans associated with big data analytics

Public and private sector stakeholders involved

Waste management laws, regulations, policies

Action plan for e -Government services

Case Study

Several case studies from South Korea and other countries that have successfully
implemented the proposed smart waste management solution have been assessed. These
best practice analyses will help establish core values of the model system and review

strategic directions for a successful implementation in La Marsa.

7o-Be Mode/

Upon evaluation of La Marsa Ss present waste management structu
the type, number, and location of the  waste bins, a service model catered to the needs of

La MarsaSs waste probl ems has been devi sed. Thi s
management system will enable efficient management of waste collection vehicles, real -

time monitoring of regional waste generation, as well as predictive analytics for waste

operators to ta ke preliminary actions when regulating personnel and resource allocation.

14
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Feasibility Analysis

B

In order to evaluate the potential for success and viability of the project, four areas

(quantitative, qualitative, technical, and economic) were assessed.

Pilot Project Implementation

The pilot project is expected to add a competitive edge to the city as a technology
vanguard and contribute to the overall smart city development of Tunisia through
economical and technologically -advanced mechanisms. The model system provides a flow
of information from hardware appa ratuses to a cloud -based server where information is

analyzed and processed, which is ultimately transmitted to the CCN platform.

Roadmap

Upon analysis of the current As -Is analysis and To-Be model, three directions for future

steps have been presented. The following are the proposed actions:

- Implementation of solution system in Central Government
- Implementation of pilot system as business model

- Expansion of other smart solution devices

6. Target City & Recipient

The target city and beneficiary of this project is La Marsa, Tunisia.

7. Structure of Project Implementation

The organization of the project was formulated by professionals in South Korea and La Marsa.

Figure 1. Structure of Project| mplementation

U g™

La Marsa Municipality

FS Team Smart City Division

Ecube Labs
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8. Project Organization

Consulting was provided by professionals at Ecube Labs who have specialized in consulting,

feasibility analyses, and smart waste management solutions.

Figure 2 . Project Organization

W-G2

World Smart Sustainable Cities Organization

Feasibility Analysis
PM: David Lee, Mi Gi Park

Project Management F/S Consulting Prototype Service
Ecube labs Ecube labs Ecube labs

9. Project Approach

Through extensive experience on a myriad of projects throughout over 50 countries, Ecube Labs
has garnered professio nals who have expertise in the smart waste management industry and
relevant I T technologies. Ecube Labs has conducted a feasibility analysis to assess the conditions
and possibilities for a successful deployment of a smart waste management system in the city of La
Marsa. The following five approaches will be employed for advisory analyses from the diagnostic

(pre-evaluation) phase to the final report (F/S Analysis) phase.

Figure 3. Consulting Methodology

Pre-Evaluation 7 Evaluation 3 Development 4 Implementation 5 F/sS Analysis
+ Discuss project + Establish project plan, + Design and develop « On-site diagnosis (2) + Assess quantitative,
objectives & justification | scope, expected outputs proposed model « Implement prototype qualitative, technical, and
. « Develop project strategy, | * Introduce pilot project : economic aspects of
Research and analyze hem o ce prot prol * Deploy prototype in project feasibility
environmen plan, overall system outline | « Establish action plan, designated target areas Evaluat i tal
. i i iew | . viti direction, methodolo ; ; * Evajuate environmenta
Exa.mlne proje;:t 0V|e.rVIeW anc;r:’lrJII:atlfnl;ey activities e 9¥ . Discuss maintenance and and economic advantages
Devise PID and outline ) . faVCat;IraSe Critical success SUppOft . Analyze costs and
+ Analyze current situation « Evaluate security measures  benefits to calculate
« On-site diagnosis (1) and risk management financial savings
+ Establish target areas for
deployment
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10. Expected Outputs

Smart waste management solutions come with many benefits for the municipality and the
inhabitants. As waste management departments monitor and predict accurate times for collection,
one of the biggest benefits can be easily noticed R cleaner environments. Since fill -levels of waste
bins can be detected, waste bins are collected before overflows occur resulting in less odor and
unwanted pests in the area. Public health and safety is also expected to increase. With more efficient
routes and schedules to collect garbage, the waste management department will become more
fuel-efficient and cost -effective, ultimately saving precious funds that could be used for other critical
needs. Most importantly, having a smart waste management solution positions the city to

implement a smart city project in other operations for the near future.

The real-time and predictive fill -level data provided by CleanCityNetworks (CCN) will enable La
Marsa to depict waste containers that are full or ones that are going to become full befo re the next
dispatch. This will decrease the amount of daily dispatches and required collection vehicles, and
ensure the waste collection staff is not spending excess time collecting empty or nearly empty

containers.

A reduction in waste collection dispatches further represents a reduction in driven kilometers, which

also has a direct correlation on labor, fuel, and maintenance costs. With fewer collections, La Marsa

can also expectto see a decrease in greenhouse gas emissions, noise pollution, androad destruction.

Not only will these impacts be beneficial for the residents, but a smaller budget allocated for waste

collections will also have an impact on local taxes.

The smart waste management solution is expected to improve the hygiene conditions around the
waste containers since the sensors will alert the collection staff as soon as the bins are full. This will

enable timely waste collections before the bins overflow, preventing unsightly scenes that may

expose La MarsaSs r esi deanihsscts,aanddvermin. Bor & cty that attractsb a c t e

millions of tourists all year round, the improved hygiene conditions will become a major plus factor

to the citySs overall presentation. Furthermore,

the health risks evoked during the collection and handling of waste, thereby improving the work

environments for the staff and personnel.

Lastly, the smart waste management system provides the city of La Marsa various types of insightful
and analytical data reports, which will enable the local government to detect the seasonal changes
in waste generation and collection performance. Through such reports, the city can target the waste
generation and overflow areas that either require a larger deployment of wast e containers or an
additional collection dispatch cycle. Collectively, these outputs provide a stepping stone for La Marsa

to effectively and economically utilize the resources to optimize waste management operations.

17
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11. Project Schedule & Conducted Acti  vities

Project Period: October 23, 2017 f February 12, 2018
Project Schedule: The following timeline indicates the schedule from the Pre -Evaluation
phase, which was launched on October 23 ™, to the progression of the installation and

implementation to the final report phase.

Table 3. Project Schedule

WORKING PERIOD

STAGE TASK
OCT | NOV | DEC | JAN | FEB

Working Group

Project _ _
Preparation | Formation

Initiation
Pre-Research / Study

Environmental Research

15t On-Site Interview with Officials

Inspection Site Inspection

Current Industry

Operational Study

Analysis on the 1

Inspection Results

Additional /

Supplemental
. Korea
Solution Model Development

Activities in

Implementation Hardware / Software

Revision

Product Installation

(Pilot Program)

2nd On-Site | System Stabilization

Inspection Solution Employment
(End User)

Discussion with Officials

Establishing | The implantation of the
Solution Solution Model

18
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WeG® | @5eie

Model Data Understanding of
Actual Usage /
Confirmation of Solution
Model Range
Establish a Budget and
Design of Action Plan
Action Plan
Confirm the Action Plan
Feasibility Feasibility Economical F/S
Analysis Analysis | Technical F/S
Write the Final Report
Completion
Review and Approve the
Report PP
Report
Report the Results
(WeGO)
Project ] ]
) Final Report | Final Workshop
Completion

Final Report of Pilot

Project

Reporting Schedule

uondaou|

* Pilot Project Report to be submitted after twelve months of trial period (December, 2018)
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Il. Environment Assessmen t

1. Overview of Host Country: Tunisia

Figure 4 . Map of Tunisia
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Table 4. Profile of Tunisia

Location Northern Africa, between Algeria and Libya
Map references Africa
Capital Tunis
Area Total: 163,610 sq km
Land: 155,360 sq km
Water: 8,250 sq km
Population 11,403,800 (since 2017)
Nationality Tunisian
Ethnic groups Arab 98%

European 1%

Jewish and other 1%

Languages Arabic, French, Berber
Religions Muslim 99.1%, Other (Christian, Jewish, Shia Muslim, BahaSi ) 1 ¢
GDP (billion) $130.5 (2016)

$127.6 (2015)
$124.9 (2014)

GDP per capi ta (billion)

$11,600 (2016)
$11,600 (2015)
$11,600 (2014)

(CIA Library, 2017)
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1.1 History

Since the beginning of the 19 ™ century, Tunisia has remained a prime geographic location for
European trade. France, Italy, and the United Kingdom had desire to have Tunisia as a colony, but
in Spring of 1881, the French army occupied Tunisia. By May of that year, Tunisia was officially = made

a French protectorate with the signing of the treaty of Bardo by Muhammed Il as Sadig.

Tuni sia was not recognized as an independent state wun
Bourguiba, established a strict one -party state. During his t ime, Bourguiba created programs to

bring stability and economic progress, repressed Islamic fundamentalism, and established rights for

women unmatched by any other Arab nation. Bourguiba remained in rule for 31 years but was

overthrown by Zine El Abidine B en Ali in 1987. Ben Ali remained in office until 2011, declaring a

state of emergency and fleeing the country. As a resu
and elections for a new Constituent Assembly were held at the end of the year. Moncef Marzo uki

was elected as interim president. However, due to political crises that stalled transition, parliamentary

and presidential elections were eventually held at the end of 2014 that gave rise to Beji Caid Essebsi

as the first presi denew constiutoa.rTunisid ntinuesumseeak paface in

political cohesion under economic and social pressures.
1.2 Geography

Table 5. Geography of Tunisia

Location Northern Africa, bordering the Mediterranean Sea, b/w Algeria and Libya

Natural Resources | Petroleum, phosphates, iron ore, lead, zinc, salt

Total 163,610 km?

Area Land 155,360 km?

Water 8,250 km?

Geography Total 1,495 km
Land Border _ _
) Algeria 1,034 km, Libya 461 km
Countries
Coastline 1,148 km

. North: Temperate (mild, rainy winters and hot, dry summers
Climate P ( y y )

South: Desert

21
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1.3 Demographics

The Tunisian Government made attempts in the 1960s to decrease population growth and gender
inequality in order to improve socio -economic development. A national family planning program,
which was the first in Africa, was created. By raising the legal age of marriage, Tunisia rapidly reduced
its total fertility rate from about 7 children per woman in 1960 to 2 today. According to the CIA,
Tunisia has a population of 11,40 3,800 as of 2017.

Arabic is the official language of Tunisia and Tunisian Arabic, also known as Tounsi, is the national
vernacular used by the public. There is also a small minority of speakers of Berber languages known

as Jebbali or Shelha. French also has a big influence on Tunisian society despite having no official
status. French is widely used in education, the press, and business. In 2010, there were 6,639,000
French speakers in Tunisia, which represents about 64% of the population. While Italian is  also
understood and spoken by a small part of the Tunisian population, the majority of shop signs,

menus, and road signs are generally written in both Arabic and French.

About 98% of TunisiaSs population are Mu sor othas , whi |
religions. The constitution declares Islam as the official state religion and requires the President to

be Muslim. Aside from the president, Tunisians enjoy a significant degree of religious freedom as

well as the freedom of thoughts, beliefs,an d t o practice oneSs religion.

While the total adult literacy rate in 2008 was 78%, the rate goes up to 97.3% when accounting for
only the people between the ages of 15 and 24 years old. Education is given high priority and
accounts for 6% of the count r pehshe aydsPi6aBlilfacceaughtd 91, chi
to read and write in standard Arabic. French and English are taught to children at the ages of 7 and

8, respectively.

Table 6. Demographics of Tunisia

Age Structure Population Pyramid
Male Tunisia - 2016 Female
1004
95 -99
90 - 94
B85 -89
0-14 year: 25.15% 773
70 - 74
65 - 69
15-24 years: 13.99% w001
50-54
25-54 years: 43.38% o
35-39
55-64 years: 9.54% .2
20-24
15-1
65 years and over: 7.95% 137;3
0-4
485 388 291 194 97 0 0 97 194 291 388 485
Population (in thousands) Age Group Population (in thousands)
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1.4 Economy

Tunisia has continuously strived to recover and stabilize its economy ever since the Arab Spring
Revolution of 2011. High unemployment numbers, particularly among university graduates and
women, was a key factor in the uprisings that led to the overthrow of the Ben Ali regime. Tunisia

has focused strategically on bolstering exports, foreign investments, and tourism in th
t he

food products, petroleum products, chemicals, and phosphates, with about 75% of exports bound

e past, which

have alll become central t o countrySs

economy. Ke

for Tuni si aSs mai RtheeEumpeannunion. While then diverse, market -oriented
economy has long been considered a big success in Africa and the Middle East, the country
continues to face a variety of challenges.

TunisiaSs Government is constantly wundethecqntrgassure t o
well as to mitigate socio -economic challenges; particularly high levels of unemployment and poverty,

both of which have persisted since the revolution in 2011. Constant terrorist attacks against the

tourism sector and worker strikes in the  phosphate sector (which combined account for nearly 15%

of the GDP) slowed growth to less than 1% of the GDP in 2015 and 1.5% in 2016. In recent years

however, ecotouri sm, medi cal touri sm, and spas have e
Tunisia has a history of labor emigration since the 1960s. Workers migrated to European countries
to escape poor economic condi t i o rskiledaabar intonmstrictioh | Eur opce

and manufacturing. The Tunisian Government signed bilateral labor agreements with France,
Germany, Belgium, Hungary, and the Netherlands, with the expectation that Tunisian workers would
eventually return home. Tunisia also continues to look for increased foreign investment and works
with labor unions in order to  promote jobs.
1.5 Communications

Table 7. Communications of Tunisia

Telephones (fixed lines) Telephones (mobile cellular) Internet users
Total subscriptions. Total subscriptions. Total number.
974,975 14,282,078 5,665,242
No. of Subscriptions per 100: No. of Subscriptions per 100: Percent of Population:
9 128 50.9%

Table 7 indicates the number of telephone subscriptions collectively as well as the number of

subscriptions per 100 inhabitants in Tunisia. The table also provides the number of Internet users

actively using the Internet, accounting for approximately 51% o
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1.6 Government & Administration

Table 8. Government Profile of Tunisia

Long Name Republic of Tunisia

Short Name Tunisia

Government Type Parliamentary Republic @
Independence March 20, 1956 (from France)

Legal System Combined legal system based on French civil code and Islamic law

24 governorates:

Beja (Bajah), Ben Arous (Bin 'Arus), Bizerte (Banzart), Gabes Qabis), Gafsa
(Qafsah), Jendouba (Jundubah), Kairouan (Al Qayrawan), Kasserine (Al
Administrative Qasrayn), Kebili (Qibili), Kef (Al Kaf), L'Ariana (Aryanah), Mahdia (Al
Division s Mahdiyah), Manouba (Manubah), Medenine (Madanin), Monastir (Al
Munastir), Nabeul (Nabul), Sfax (Safaqis), Sidi Bouzid (Sidi Bu Zayd), Siliana

(Silyanah), Sousse (Susah), Tataouine (Tatawin),Tozeur (Tawzar), Tunis,

Zaghouan (Zaghwan)

1.7 International Relationship

Tunisia has sought to maintain good relations with its neighbors despite occasionally strained
relations. Tunisia has supported the development of the Arab Maghreb Union , which includes Algeria,
Morocco, Mauritania, Libya, and Tunisia. However, progress on Maghreb integration remains stymied

as a result of bilateral tensions between some member countries.

1.7.1 Foreign Relations

The following table provides a list of countries  that have international relations with Tunisia:

Table 9. International Relationship between Africa and Tunisia

Country Relations

Collaborated in construction of Trans-Mediterranean pipeline

B Algeria ) o
Jointly formed petroleum company ( Numhyd) ; jointly owned (50% each)

Capricious relationship ( 1974 union formed, 1976 broken, 1977 restored,
1980 disintegrated, 1987 re -established)

. Hoya Slowly becoming major trading partner
Currently undergoing nautical disagreement
Increasing trade
I Morocco Direct nautical shipping began in 2008
Joint stock exchanges involving a stock market launch (IPO)
lgem CoOMOros Both countries have established diplomatic relations
B= Namibia Both countries established diplomatic relations in 1990
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Table 10. International Relationship between Middle East and Tunisia
Country Relations
i Egypt Tunisian-Egyptian relations were very good, especially after the 2011
elections in Tunisia
—— In May, 2005, Tunisia signed with Iran an agreement for cooperation in
ran air, sea, and road transportation
= Tunisia and Lebanon share historical and civilizational ties.
Lebanon Both countries wantto support the process for the Euro -Mediterranean
Partnership
mm Qatar Qatar is among the large st Arab investors in Tunisia.
Relations between the two improved immensely between 2011 and 2013
B Saudi Arabia In July 2010, a Tunisian-Saudi non-double taxation agreement was
signed in Tunis
e Syria The two countries share experience and information on such issues as
housing, shipping, and tourism
Turkey Turkey has an embassy in Tunis.
Both countries are full members of the Union for the Mediterranean
Table 11. International Relationship between America and Tunisia
Country Relations
I+l Canada Both countries represent each other through its respective embassies

Both countries are full members of the Francophonie

ly

United States

Very good relations, which date back more than 200 years
The United States has maintained official representation in Tunis almost
continuously since 1795, and the American Friendship Treaty

with Tunisia was signed in 1799

] Belize Both countries have passed a nhumber of bilateral agreements
Table 12. International Relationship between Asia and Tunisia
Country Relations

South Korea

Both countries established diplomacy March, 1969

Both countries are U.S. allies under the Major non -NATO ally agreement

o Tunisia and Japan have a visa agreement
Japan Japan also supports Tunisia, with equipment and money donations
- Ndia Diplomatic relations between India and Tunisia were established in 1958
Pakistan People of Pakistan always supported Tunisia in their struggle of freedom
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Table 13. International Relationship between Europe and Tunisia

Country Relations
[N | Tunisia and France retain a special relationship due to their history,
geographic location, and economic relationship
France In France there is a sizeable Tunisian diaspora, and the French language
is widely used in Tunisia
B Albania Both countries have a number of bilateral agreements
mmm Armenia Both countries established diplomatic relations on 15 July 2002
= Bulgaria Both countries are full members of the Union for the Mediterranean
— Croatia Both countries represent each other through its respective embassies
Both countries are full members of the Union for the Mediterranean
=  Cyprus Both countries represent each other through its respective embassies
Both countries are full members of the Union for the Mediterranean
am Denmark Both countries represent each ot her through its respective embassies
Both countries are full members of the Union for the Mediterranean
Finland Diplomatic relations between them were established on July 17, 1959
= Greece Both countries represent each other through its respective  embassies
i ltay Both countries established diplomatic relations in 1957
B Malta Both countries established diplomacy af t er Mal t aSs i nd
Both countries represent each other through its respective embassies
B | Romania Both countries represent each other through its respective embassies
mm Russia Both countries represent each other through its respective embassies
= Serbia Important trading partners. Tunisia is a hugely popul ar tourist
destination for Serbians.

1.7.2 Relationship with Korea

The international ties between South Korea and Tunisia have remained quite strong with several
collaboration projects, training workshops, and co-operation agreements between the government
ministries as well as governmental organizations such as the Kor ea International Cooperation
Agency (KOICA).

Since November 2010, the South Korean Ministry of Environrment has hel d an aAfricau a l

Environment al Cooperation Forum,R where 10 Af ri

management and resource all ocation. Tunisia was among the 10 countries that participated in the
signing of an Environmental Cooperation MOU, and have continuously collaborated on enhancing
the waste and sewage assistance programs. The bilateral cooperation between Tunisia and South

Korea were further reinforced in 2016, where two Memorandum of Understandings were signed.
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The first cooperation agreement, signed on April 15 ™, tackled energy efficiency with a pilot project
implemented in the El Mourouj District. The investment for this project was 2 million US Dollars

(about 4 million Tunisian Dinars).

The second MOU was signed in the same year on May 26 " between the Ministry of the Interior of

the Republic of Korea and the Ministry for Public Function, Good Governance, and Anti  -Corruption

of Tunisia for cooperation ef-Gavertment. ahe SSouthi Kareamd wi t h
Government has provided 65 million US Dollars from 1987 to 2015, and has collaborated with

Samsung SDS in establishing Tunisia Online e -Procurement System (TUNEPS), allowing the country

to be recognized in the Open Government Partnership Awards. Continuous efforts between Korea

and Tuni sia have been expanding providing a platform fo

e-government and information systems.

In addition to MOUSs, collaborative projects between Tunisia and governmental organizations in

South Korea have been showing active support. The Korea International Cooperation Agency

(KOICA), established in 1991 by the South Korean Ministry of Foreign Affairs and Trade to support
developing countries by effectively implementang Kore
projects with Tunisia in various sectors. For example, KOICA and the United Nations Development

Programme (UNDP) have worked together to raise awareness in improving democratization and to

fight against corruption targeting Tunisian expatriates. KOICAh as also established an office in Tunisia,

sending eleven volunteers from Korea to support the Tunisian Government for a 2  -year period.

KOICA is committed to enhancing the quality of life in Tunisia and actively participating in global

efforts to sustain th e partnership between both countries.

27



W-G2

Wkt S b o i

2. Overview of Host City: La Marsa

Figure 5. Map of La Marsa
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Table 14. Profile of La Marsa
Location 18 km north -east of Tunis
Population 92,987 (2014)
RN9 (Tunis-La Marsa)
RN10 (Tunis-Carthage)
Infrastructure RR 33 (RadesMarsa)
(Transport) TGM (Tunis-Goulette -Marsa)
Drinking water: 98.9%
Sewage network: 91.7%
Landscape Beaches, forests, land

(La Marsa PCGL) 2015, INS Natfonal Institute of Statistics, 2014 )
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2.1 Geography

The city of La Marsa enjoys a rich and diverse environment. An area that is often the vacation
destination for wealthy Tunisians, tourists from Europe have also been known to travel to La Marsa
due to its attractive physical elements like the wh ite, sandy beaches and the natural blue body of
water. Because of its geographic location on the coast of the Gulf of Tunis and the Mediterranean
Sea, the average humidity in La Marsa tends to stay between 70 -80%. La Marsa receives the most
rainfall during the months between October and February, with October usually being the wettest

month.
2.2 Infrastructure

The infrastructures of the municipality of La Marsa are as follows:

1 Road Transport: The municipality of La Marsa constructed 40.6 km of road netwo rkin 2011,
with 38km of classified roads and 2.35km of unclassified roads and tracks. The following are

the roads that connect from La Marsa to various cities in Tunisia:

0 RN 9 (TunisR La Marsa)
0 RN 10 (TunisR Carthage)

0 RR 33 (Rade®R La Marsa)
1 Metro Transport : The TGM Train (TunisR Goulette R Marsa) connects from coast to coast,
passing through Sidi Bou Said, Carthage, La Goulette, and Tunis. It has a distance of about

18km with an average speed of 26km/h.

1 Drinking water consumption: The drinking water service is 98.9% and 82.6m? is utilized for

industrial use and 5,117.9m 3 for domestic use.
1 Sewage network: There are 15 pumping stations and 1 wastewater treatment plant.

1 Electricity: The circuit of electricity connects from the Rades Power Plant to the HT/MT

transformer station, providing 90kV of electricity.

2.3 Demographics
The following table shows the demographic values for La Marsa, exhibiting the entire population

number, population of males and females, number of households , and the number of dwellings in

10 districts of La Marsa.
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Table 15. Demographics of La Marsa
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Population Population of Population of Number of Number of

Number Males Females Households Dwellings
La Marsa Plage 6,498 3,255 3,243 1,736 2,832
La Marsa Medina 14,604 7,211 7,393 4,227 4,831
Marsa Hadayek 6,551 3,284 3,267 2,043 2,624
La Marsa Erriadh 6,047 2,997 3,050 1,647 2,000
ErRmila 14,210 7,097 7,113 3,889 4,858
El Montazeh 6,915 3,374 3,541 2,302 2,436
Gammarth 9,079 4,669 4,410 2,231 3,147
Gammarth Super. 4,299 2,096 2,203 1,333 1,594
Sidi Daoued 6,207 3,100 3,107 1,947 2,175
El Barh El Azrak 18,577 9,557 9,020 4,707 6,690
La Marsa 92,987 46,640 46,347 26,062 33,187
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[ll. Smart City Development Analysis

The infusion of 10T -based technology in industries has provided the ability to collect a variety of
data that had been previously unavailable and is bringing forth new opportunities to maximize
operational efficiency. Achieving operational efficiency was f irst studied scientifically during the
Second World War and has become the focus of countless academics spanning the fields of
mathematics, computer science, supply chain management and business analytics. Some of the
most critical problems tackled in this field include route optimization, task scheduling and staff

management amongst many more.

Despite the high computational complexity of automation of these decision making processes, a
number of mature and generally applicable methods have emerged due to the pervasiveness of
these problems. Some algorithms search for exact solutions, notably mixed integer programming
and boolean satisfiability. However, these approaches suffer an exponential increase in execution
time as a function of the input size, makin g their use impractical for many real world applications.

In order to solve the large scale problems arising from real world applications, approximate methods
based on heuristic approaches are often employed. There is a rich variety of approaches that fall
into this category, but the key feature they all share is the compromise of the global optimality of

the solution found in order to increase computation speed. When well designed, these approaches
allow very good, but non -optimal, solutions to be found in  a fraction of the time required to find

globally optimal solutions.

In addition to the integration between waste management and 10T, another key player that has
been receiving growing attention is Information and Communication Technology (ICT). The Tunisian
Government has been continuously committed to enhancing IT and ICT as a strategic approach not
just for economic growth and employment creation, but also to further connect with private sectors

and other stakeholders. Tw o policies were enacted in 2000 and 2001, the Communication Law and

E-commerce Law respectively, accounting for the growth and expansion of the Tunisian ICT sector.

The information and communication technology (ICT) revolution is continuously showing an
increasing trend and has shown t o be the principal driving force behind the knowledge economy.
Many developing countries have shown a proactive approach in establishing and implementing
their ICT industries and the early adopters of such integrated services have exhibited numerous
benefits such as increased economic growth, employment generation, and poverty reduction.
Strategic efforts incorporating ICT in the developmental phases allow for actions and opportunities
to be orchestrated with comprehensive approaches from both the public an  d private sectors.
Bolstering the ICT sector and maximizing its efficacy to enhance competitiveness in local, regional,

and global markets is a key objective for ICT development strategies
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Novel applications and activities have emerged as a result of new  telecommunications platforms as
well as the expansion of the World Wide Web. Continuous evidence demonstrates a positive impact
on productivity growth, significant cost reduction in business operations, and increased access at
the consumer level. Conseque ntly, new and advanced software, IT services, media services, and e -
commerce segments have been developed. Three critical factors have played a key role in giving

rise to the universal IT revolution:

Rapid expansion of the Internetand e ~ -commerce. Currently, there are close to 3.9 billion
Internet users globally, up from 3.2 billion in 2015 and 400 million in 2000. Among the 3.9
billion users worldwide, 2 billion have been reported from developing countries and 89
million in the least developed (LDC) regio ns. As a result of faster online and broadband
services alongside the rapid spread of mobile applications and services, more than 50% of

the worl dSs popuwidireti on has been

Significant increases in computing power, connectivity and software technologies.
Computational power has been shown to rise exponentially, rather than linearly, and the
rate of change is expected to follow a corresponding trend. As a result, the next 10 years
will induce far more technological advancements than the past 1 0 years. The number of
transistors per microprocessor has more than doubled every two years since the 1960s,
giving rise to substantial increases in processing power. The capacity of computer hard
disk drives is amplifying at twice the rate every nine mont  hs. Furthermore, the data and
telecommunication speeds have been escalating at a significantly rapid rate, resulting in

further accelerated connectivity.

Steep cost reductions. The costs of hardware and communication have declined noticeably
with the incr ease in new technological systems and advancements. Newly developed
hardware tools have adapted to the market trends, which have prompted substantial

reductions in hardware costs.

Table 1 6. Internet Users Worldwide

2005 2010 2016

World P opulation 6.5 billion 6.9 billion 7.3 billion
Users W orldwide 16% 30% 47%
Users (Developing ) 8% 21% 40%
Users (Developed) 51% 67% 81%
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Table 16 exhibits the number of worldwide users of the Internet from 2005 to 2016. As shown in
Figure 6 below, which is a bar graph of the data provided in Table 16, the number of global Internet
users have continuously escalated. Numerous studies and reports indicate that this trend will
continue to show an upward slope R further demonstrating an increase in loT and ICT -related

technologies and infrastructure.

Figure 6 . Internet Users Worldwide
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ITU Statistics (2005, 2010, 2016)
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1. Smart City Development

1.1 Tunisia Smart City Roadmap

The Tunisian Government has announced ICT as a national priority, subsequently implementing the

r Digital Tunisia 2020R National Strategic Plan. The p
of the Tunisian economy throughtheen hancement of the administrationSs
transparency, and efficiency, as well as facilitation of export formalities (including customs, taxation,

and visa). Digital Tunisia 2020 (TD2020) National Strategic Plan (PNS) was structured by the Ministry

of Communication Technologies (MTCEN) through collaborative partnerships with major Tunisian

ICT stakeholders (public authorities, private sector, and civil society). The general objective is to

develop Tunisia into an international digital refere  nce, generate employment opportunities, expand

the use of digital technology in all sectors, and ultimately transform the ICT sector as the

predominant source of tax revenue for Tunisia.

Figure 7. Tunisia Smart City Roadmap

Use ICT as an important enabler for socio-economic development
Make Tunisia an international Digital Reference

e-Business

- e-Business
- Infrastructure -Usages - e-Administration - Offshoring
- Innovation

Figure 8. Digital Tunisia 2020 R Vision and Program Pillars

Pillar 1: Infrastructure - aimed at generalizing access to broadband internet and knowledge and

developing ultra -high-speed internet.

Pillar 2: e -Gov - aimed at transforming administrative services through the use and adoption of
digital technology to enhance the efficiency and transparency of operations for citizens and the

business community.

Pillar 3: e -Business - aimed at transforming businesses through digital technology to enhance
competitiveness, productivity and integration and making innovation the driving force of the
digital industry by developing creative and functional solutions that support all sectors of activity

and entrepreneurship.

Pillar 4: Smart Tunisia - geared towards placing Tunisia among the top three countries in
Offshoring and making it the Leader in IT Offshoring in the Africa  -Middle East region.
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1.2 Tunisia Smart City Strategy

Figure 9. Tunisia Smart City Strategy
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Develop the entrepreneurial culture and strengthen the ICT innovation capability in Tunisia

4 N
loT Crvpto-
Mobile Big Data Creative yp Digital
. currency .
Dev Smart industry . Learning
Cities FinTech
-
#DigiStartUp Tunisia

Telecom Infrastructure & Cybersecurity

Digital Regulation

Quantified Targets (100% reforms)

Under the main objective of TD2020, the strategic direction

500 MDT

ZRisk Capital High Valued
investments Job Creation

5000 to 20 000 2

Gll Ranking

15th

focuses on developing the

entrepreneurial culture and reinforcing the ICT innovation capabilities and talents.  Developing more

startups and regulations in the field of mobile cell phones, loT

-integrated smart cities, creative

industries, financial technologies, and digital learning are some of the approaches established by

Tuni si a

t o

achieve

the performance targets by

strategy for increasing ICT innovat ion is increasing the Global Innovation Index (GIl) ranking to 15 ™

place by 2020. According to the most recent reports published by the GlI, Tunisia ranks 74 ™ among

127 countries. The following table provides a list of ICT, general infrastructure, and ecological

sustainability indicators and the corresponding index values for Tunisia in 2017.
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Table 17. Global Innovation Index (GlI)

Global Innovation Index ( 2017) Score Rank
Out of 127 32.3 74
Information and Communication Technologies (ICT) 58.4 64
ICT access 52.9 79
ICT use 39.5 70
GovernmentSs online service 71.7 40
E-participation 69.5 43
General Infrastructure 27.3 101
Electricity output, kWh/cap 1,729.5 81
Logistics performance 20.1 104
Gross capital formation, % GDP 21.7 67
Ecological sustainability 49.8 48
GDP/unit of energy use 11.2 32
Environmental performance 77.3 52
ISO 14001 environmental certifications/bn PPP$ GDP 1.8 50

1.3 Smart City Promotion Organization

Figure 10 . Smart City Promotion Organization

National Strategic Council

Steering Committee of
Digital Tunisia 2020

Ministry of Communication
Technologies and Digital Economy

Digital Infrastructure e-Business e-Governance Smart Tunisia

Program Manager: Program Manager:
Mr. kamel Saadaoui Mr. Sami Ghazali

g

Program Manager: Program Manager:

Mrs. Thoraya Zein Mr. Elyes Jeribi

3

A
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TunisiasSs Mi nistry of Communication Technologies (MTCEN)
national plan and oversees the digital infrastructure, e -Business, e Governance, and Smart Tunisia

projects. As shown from Figure 10, there are assigned program manager s for each program, and

the overseeing manager for smart city related projects are coordinated by Mr. Elyes Jeribi. There are

several projects currently undergoing implementation with growing support for smart city

infrastructures. The following table show s a list of three smart city projects in Tunisia:
1.4 Smart City Initiatives

Table 18. Smart City Initiatives

Project Action Plan

) - Focusing on 6 Components: Smart Governance, Smart Citizen, Smart
Smart Rades City ) o N
Environment, Smart Living, Smart Mobility, Smart Economy

-Participating in pilot project r
Kairouan Smart City Sustainable CitiesR |launched by 1|~
Smart City Index 2018

- Implementing smart city infrastructure (ie. Smart metering, smart EV
ElGhazala Smart City | charger, smart bus shelter, 10T -based office/school, smart hospital, smart

parking, digital exhibition and culture center)

Through ongoing efforts of establishing ICT as a national plan for economic grow  th and stability,
several projects under the 0T and ICT umbrella have been actively pursued. Among such endeavors
are smart city initiatives that are receiving widespread support from public and private sector
stakeholders. Table 18 depicts the smart city initiatives throughout Tunisia and the infrastructure

transformations.

Smart Rades City plans to target 6 areas including smart governance, smart citizen, smart

environment, smart living, smart mobility, and smart economy. Kairouan Smart City has been

invol ved in a pilot project coordinated by the I TU re
Smart Sustainable Cities.R The primary objective for
of the countries being studied in the 2018 Global Smart C ity Index. Subsequently, the El -Ghazala

Smart City initiative plans to enhance the citySs cu
such as smart metering, smart EV charger, smart bus stops, smart office/schools, smart hospitals,

smart parking, a s well as digitized exhibition and culture centers.
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2. ICT Development

The ICT Development Index (IDI) is a composite index that evaluates 11 key indicators and combines
them into one benchmark measure. The Information and Communication Technology (ICT) is
monitored and compared among several hundred countries over time. Sinc e 2009, the ICT
Development Index has been orchestrated by the International Telecommunication Union (ITU),
which is a UN specialized agency for ICT evaluations, and is the official source for international ICT

statistical data.

The primary objectives of the IDI are to evaluate the following:

Level and evolution of ICT developments over time
Progress in ICT development in both developed and developing countries

Level of ICT development differences between countries R digital divide

PN PR

Development potential of ICTs and the extent to which countries can utilize them to

promote growth and development

As previously explained, the IDI combines 11 indicators and is divided into three sub  -indices (access,

use, and skills).

3.3.1 Accesssub-index : captures ICT readiness; includes five infrastructure and access indicators
3.3.2 Use sub-index: captures ICT intensity; includes three intensity and usage indicators

3.3.3 Skills sub -index : seeks to capture capabilities or skills essential for ICTs
2.1 ICT Development Index (ID/)
According to the 2016 and 2017 IDI, Tunisia ranked 95 ™ and decreased to 99", respectively. In
comparison to regional Arab states, Tunisia placed among the top ten countries ranking in 9 t place

both in 2016 and 2017.

Table 19. ICT Development Index (IDI), 2017

2017 2016
IDI Value 4.82 4.70
IDI Rank, Global 99 95
IDI Rank, Regional 9 9
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Table 20. Key Indicators of DI
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Tunisia Regional Developing

IDI ACCESS SUBINDEX 511 551 4.80
Fixed-telephone subscriptions / 100 inhabitants 8.59 7.70 8.54
Mobile -cellular telephone subscriptions / 100 125.82 107.10 96.25
inhabitants

International internet bandwidth / Internet user (Bit/s) 31166.81 39000 53000
Percentage of households with computer 37.00 43.30 34.35
Percentage of households with Internet access 33.00 45.30 40.43
IDI USE SUB-INDEX 4.11 3.96 3.32
Percentage of individuals using the Internet 50.88 41.80 38.98
Fixed (wired)-broadband subscriptions / 100 5.65 4.70 8.71
inhabitants

Active mobile -broadband subscriptions / 100 62.97 45.20 43.58
inhabitants

IDI SKILLS SUB-INDEX 5.67 5.26 5.05
Mean years of schooling 7.10 7.23 7.40
Secondary gross enrollment ratio 88.20 79.14 74.88
Tertiary gross enrollment ratio 34.61 31.54 28.25

* Regional: Arab States, Developing: Developing countries

As shown in Table 20, Tunisia encompasses a higher IDI in the access sub -index, which evaluates

the avail able I CT i

overall 5.11 IDI value, which was higher than that of De veloping countries (4.80) and slightly lower
than that of other Arab states (5.51). For the IDI use sub

nfrastructure

and

-index, which captures the intensity and

usage of ICT, Tunisia was shown to have an IDI value of 4.11, which was higher than both the Arab

stat es Svelnap i neg

countriessS

aver ag eindex, ddpturimgaataean,

mean years of schooling and gross secondary and tertiary enroliment ratios, indicated that Tunisia

had a higher IDI (5.67) compared to Arab states as well as those of devel

2.2 Telecommunications

oping countri

Table 21. Telecommunication Services per 100 Inhabitants

es.

2017 Telephone lines Mobile cellular

Tunisia 8.59 125.82
Arab States 7.70 107.10
Developing 8.54 96.25

World 13.57 101.83
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According to Table 2 1, which shows statistical values of the Telecommunication services, Tunisia had

8.59 telephone lines and 125.82 mobile cellular connections per 100 inhabitants in 2017,

demonstrating a higher average than other Arab countries as well as other developing co untries
collectively. The three primary operators of Tuni si
(Orascom Telecom Tunisia), Tunisie Telecom, and Orange Tunisie.

Ooredoo is TunisiaSs largest telecommuni catTuises compa
Telecom is a big competitor dominating 32.2% of the industry, and Orange Tunisie is the third
largest accounting for 26%.

2.3 Internet Service Providers

Table 2 2. Internet Service per 100 Inhabitants

2017 Fixed Broadband Mobile Broadband Internet users (%)

Tunisia 5.65 62.97 50.88
Arab States 4.70 45.20 41.80
Developing 8.71 43.58 38.98

World 12.39 52.23 45.91

As demonstrated in Table 22, evaluating Internet services among 100 inhabitants, 5.65 use fixed
broadband Internet, 62.97 use mobile broadband Internet, and roughly 51% of the population are
Internet users. In comparison to other developing countries, Tunisia shows a higher ratio of | nternet
services and usage exhibiting great potential for further penetration of information and

communication infrastructure and technologies.
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3. E-Government Development

The United Nations Department of Economic and Social Affairs has  published five surveys related
to e -Government development since 2003. The EGDI measures scope and quality of online services
(examining the national website and websites of each ministries), telecommunication infrastructure
(indicating t hefecommioand ISdevelbpment),land human capital (measuring

the aggregate level of education)

3.1 e-Government Dev elopment Index (EGDI)

According to the UN e -Government survey report published in 2016, Tunisia ranked 72 among
193 UN member states wi th a high EGDI level.

Table 23. UN e -Government Development Index (EGDI), 2016
Online Telecomm. Human
Rank Country EGDI Level EGDI ) )
Service Infrastructure Capital
72 Tunisia High 0.5682 0.7174 0.3476 0.6397

Index: Very High (More than 0.75), High (0.50-0.75), Middle (0.25-0.50), Low (Less than 0.25)
3.2 e-Government Development Index

, Africa

In comparison to other sub -regions in Africa, Tunisia ranked 72" globally and 2 "® among other

African countries as shown in Table 24.

Table 2 4. Sub-regio nal EGDI Comparison among African Countries

Rank Country EGDI EGD| Online Telecomm. Human
Level Service Infrastruct. Capital

58 Mauritius High 0.6231 0.7029 0.4596 0.7067
72 Tunisia High 0.5682 0.7174 0.3476 0.6397
76 South Africa High 0.5546 0.5580 0.3807 0.7253
85 Morocco High 0.5186 0.7391 0.3429 0.4737
86 Seychelles High 0.5181 0.4058 0.4624 0.6861
103 Cape Verde Medium 0.4742 0.4565 0.3629 0.6031
108 Egypt Medium 0.4594 0.4710 0.3025 0.6048
113 Botswana Medium 0.4531 0.2826 0.4215 0.6553
118 | Libyan Arab Jamahiriya | Medium 0.4322 0.1087 0.4291 0.7588
119 Kenya Medium 0.4186 0.5580 0.1808 0.5169
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The following table shows the Telecommunication Infrastructure Index of Tunisiaandits ~ components.
Table 2 5. Telecommunication Infrastructure Index (TIl) Components
o Subscriptions per 100 Inhabitants
Individuals
. ) Mobile . )
Country TI Using Fixed Cell Fixed Wireless
ell.
Internet Telephone Broadband | Broadband
Phone

Tunisia 0.3476 46.16% 8.54 128.49 4.44 26.10

3.4 e-Participation Index

The following lists the top 50 performers in e

-participation from 2014 -2016. These countries have

utilized online public consultations (e -consultation) on a particular policy or service.

Table 2 6. e-Participation

Index, Top 50 C ountries

Rank | Country Rank | Country Rank | Country
1 United Kingdom 17 Lithuania 37 Brazil
2 Japan 17 Montenegro 37 Slovenia
2 Australia 17 Serbia 39 Uruguay
4 Republic of Korea 22 Estonia 39 Mongolia
5 Netherlands 22 China 39 Ireland
5 New Zealand 22 Denmark 39 Saudi Arabia
7 Spain 25 Malta 43 Tunisia
8 Singapore 25 Croatia 43 Luxemburg
8 Canada 27 Colombia 43 Vietnam
8 Italy 27 Germany 43 Bulgaria
8 Finland 27 Norway 47 Malaysia
12 France 27 India 47 Uzbekistan
12 USA 27 Sweden 47 Azerbaijan
14 Austria 32 Chile 50 Portugal
14 Mexico 32 UAE 50 Sri Lanka
14 Poland 32 Bahrain 50 Rep. of Moldova
17 Israel 32 Ukraine 50 Mauritius
17 Morocco 34 Russian Federation 50 Iceland
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4. Implication of Smart City Development

4.1 Smart City

Through the Digital Tunisia 2020 plan , Tunisia hopes to utilize ICT as an important enabler for socio -
economic devel opment to further enhance the
various sectors. Among such efforts is Smart T unisia where an emphasis is placed on Offshoring, in
the hopes of making Tunisia one of the top three countries in Offshoring and the global leader in

IT Offshoring among the African and Middle Eastern countries.

Several smart city projects have been developed receiving widespread popularity and support.
Hence, Tunisi aSs ongoing smart city projects
management pilot project further expanding the 10T market and ICT infrastru  ctures. Collaborative
efforts with other similar projects seems highly advantageous economically, environmentally, and
socially. One drawback with the current system, despite being one of the top countries in the Arab

and African region with strong telecom munication networks, is a slow rate of infrastructure
implementation and continuous maintenance. By collaborating with the present systems and
brainstorming ideas for further support and reinforcement, such shortcomings may be tackled

together resulting in  stronger, more feasible, yet sustainable improvement strategies.

4.2 [ICT Infrastructure

According to the most recent reports of the ICT Development Index, Tunisia ranked 95" in 2016
and decreased by 4 rankings to 99 ™ in 2017. Among the Arab state r egions, the regional ranking

did not show any movement in ranking positions; stayed at 9 " place in both years.

In comparison to other neighboring countries in the Arab region as well as in the Developing
countries, the international internet bandwidth p er Internet user in Tunisia is noticeably lower
(Tunisia: 31,000, Arab: 39,000, Developing: 53,000). This indicates that Tunisia uses a lower speed of
Internet compared to the developing countries around  the world.

The number of Internet users, however, show a drastic difference in values compared to the
percentage of individuals using the Internet in Arab states and developing countries. Tunisia
reported an IDI value of approximately 51%, whereas regional states reported 42% and 39% for
developing countr ies. More than half the population in Tunisia is shown to utilize the Internet,

accounting for an increased number of active mobile broadband subscriptions.
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