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  Executive Summary  

Monastir is a city on the central coast of Tunisia, in the Sahel area. It is 20 kilometers (12 miles) 

south of Sousse and 162 kilometers (101 miles) south of Tunis, the capital. Traditionally a 

fishing port, Monastir is now a major tourist resort. Its population is about 101,934. It is the 

capital of Monastir Governorate. [1] 

Monastir municipality has committed to a 40҈ ǊŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅΩǎ DID ŜƳƛǎǎƛƻƴǎ 

as well as to an adaptation in climate change for 2030. The involvement of all citizens and 

stakeholders of the municipality is considered crucial for achieving the set targets. The citizens 

are the most important resource for the city, especially in the GHG saving targets. Within the 

framework of potential participation in the Covenant of Mayors for Climate and Energy 

Initiative, the scenario of mitigation actions has been developed for Monastir, reaching up to 

40% against the calculated 2030 emissions (379,998  tn CO2). The achievement of this scenario 

is conditional upon the funding availability from grants, international donors and financing 

institutions.  

Regarding the total budget ŦƻǊ ǘƘŜ {9/!tΩǎ ƛƳǇƭŜƳŜƴtation (40%) the total cost for the 

Municipality is calculated at 43 million USD, while for the private sector has been estimated 

at 230 million USD approximately, resulting in an overall budget of 273 million USD.  

The energy balance for Monastir Municipality (Baseline Emissions Inventory) has been 

developed for 2016, in line with the CoM guidelines and utilizing the IPCC emission factor 

approach, for all the compulsory sectors and one optional, namely: 

A. Buildings, Equipment & Facilities  

Å Municipal Buildings, Equipment and Facilities  

Å Public lighting  

Å Residential buildings  

Å Tertiary buildings, equipment and facilities (non municipal) 

Å Water and wastewater facilities.  

B. Transport  

Å Municipal fleet  

Å Public transport  

Å Private and Commercial transport  

C. Solid waste management. 

D. Livestock breeding. 

!ƭǘƘƻǳƎƘ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƴǘǊƛōǳǘƻǊ ƛƴ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅΩǎ ŜŎƻƴƻƳȅΣ ƛǘ 

ǿŀǎƴΩǘ ǇƻǎǎƛōƭŜ ǘƻ ƛŘŜƴǘƛŦȅ separately reliable data on its energy consumptions, so as to 

include it in the Baseline Emission Inventory (BEI). To this end, it has been studied as part of 

the tertiary sector. 

The highest energy consumer is the Transportation followed by Residential sector and Tertiary 

sector, while the municipal sector consumptions are the lowest. The total energy consumption 

in Monastir Municipality is presented in the following spider chart: 
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Figure 1: Energy consumption per sector in Monastir Municipality 

A more detailed allocation of the calculated energy consumption in Monastir Municipality (All 

sectors) is presented in the next figure per sector and per fuel. 

 

Figure 2: Energy consumption per sector and per fuel 

The respective total emissions for the baseline year, including emissions from waste 

management, equal 258,502tn CO2 and they are presented in the following chart. 
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  Figure 3: Total CO2 emissions per sector  

In order to set the emission reduction targets, they have to be calculated against the Business 

as Usual (BAU) scenario, in line with the JRC guidelines for South Municipalities, considering 

that Tunisia, as a country with developing economy, will face an increase in its energy demand 

due to the expected economic and population growth. Thus, the forecasted emissions under 

the BAU scenario for 2030 have been calculated to be 379,998 tn CO2. As mentioned above.  

An overview table of the actions per sector, as well as the calculated emission reductions per 

action for both scenarios, is presented below. 

 

Table 1: summary of the mitigation actions 

Actio
n No. 

Action 
Emission 
Reduction 
Co2 

Municipal Buildings and facilities 

1.1 Green procurement procedures for municipal buildings 39.7 

1.2 Energy manager appointment in the municipality 2.4 

1.3 Awareness raising activities for municipal employees 7.6 

1.4 
Adoption of bioclimatic principles in new municipal buildings 
/Strict application of green building codes in new municipal 
buildings 

96.3 

1.5 
Efficient municipal buildings including Photovoltaic Systems on the 
Municipal buildings Rooftop 187 kWp 

420.1 

1.6 Promotion of recycling 1,165.7 

1.7 Waste management 38,078.7 

1.8 3 MW PV plant 3,250.8 

1.9 Creation of Energy Saving Department - 

Residential 
sector
20% Municipal 

Buildings
0.21%

Tertiary Sector
22%

Industrial Sector
13%

Public street 
lighting

1%

Transportation 
Sector
23%

Non Energy 
Source
21%
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1.10 Web portal creation - 

Sub-total 43,061.11 

Public Lighting 

2.1 Street lighting upgrade 1,297.16 

2.2 Astronomical timers 420.86 

2.3 Green procurement procedures for future lighting equipment 998.91 

Sub-total 2,716.92 

Residential Sector 

3.1 
!ǿŀǊŜƴŜǎǎ ǊŀƛǎƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŦƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǊŜǎƛŘŜƴǘǎΩ 
consumption behavior  and energy saving 

6,389 

3.2 
tǊƻƳƻǘƛƻƴ ƻŦ DǊŜŜƴ .ǳƛƭŘƛƴƎǎΩ ŎƻƴŎŜǇǘ κ {ǘǊƛŎǘ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ 
building code 

3,768 

3.3 

1. Campaign for promoting high-energy label home appliances and 
other awareness activities 
2. Implement the PROMO-FRIGO action plan locally 
ANME: replacing old refrigerators with new ones performing. 

1,729 

3.4 Replacement of existing lamps with LEDs 2,196 

3.5 Replacement of existing air-conditioners with more efficient ones 1,242 

3.6 
1. Replacement of single glazing with double glaze windows 
2.  Implement locally the PROMO-ISOL action plan of the ANME: 
installation of thermal insulation on the roofs of houses individual. 

2,896 

3.7 
Replacing 10% of inefficient Boilers with efficient condensing 
boilers 

121 

3.8 
Installing 6.6 MW Photovoltaics in residential rooftops 
2. Implementing locally the PROSOL ELEC programme of ANME: 
Installing Photovoltaic systems for residential 

7,178 

3.9 

1. Replacing existing water heaters with solar water heaters 
2. Implementing Locally the PROSOL programe of the ANME: 
installation solar thermal systems instead of the existing water 
heaters. 

6,148 

Sub-total 31,668 

Tertiary Sector 

4.1 
Put in place the recommendations of the audits and contracts 
programs in the tertiary sector. 

12,403 

4.2 7.5 MWp Photovoltaics in rooftops 8,068 

 2.0 MW Photovoltaics for water facilities and agricultural sector 1,937 

4.3 Replacing existing  water heaters with solar collectors 792 

4.4 Upgrade water facilities 2,920 
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4.5 Develop eco-tourism. 911 

Sub-total 27,031 

Industrial Sector 

5.1 
Implement the recommendations of audits and contract programs 
ANME for industrial units. 

12,098 

5.2 Install photovoltaic systems in the industrial sector. 4,947 

Sub-total 17,045 

transportation Sector 

6.1 
Carry out an audit of the municipality's fleet of vehicles and 
implement the actions recommended through a program contract. 

97.27 

6.2 
Set up a management unit for the fleet of vehicles of the 
municipality. 

97.27 

6.3 Restructuring and strengthening vehicle maintenance. 48.63 

6.4 Train drivers in eco driving 72.95 

6.5 Improve the process of acquiring new vehicles. 48.63 

6.6 
Carry out an Urban Mobility Plan and set up the actions 
recommended by the PDU. 

6,880.86 

6.7 Transfer of taxi stations and regulation of taxi traffic 429.61 

6.8 Improve the city bus network. 1,698.98 

6.9 
Implement the recommendations of audits and contract programs 
ANME for the STS. 

102.19 

6.10 Raise public awareness of public transport. 2,802.79 

6.11 Improve and secure pedestrian routes and paths. 1,051.05 

6.12 Improve and secure bike paths. 5,605.59 

6.13 Improvement / development of parking infrastructure 2,802.79 

6.14 
Transfer all government departments and institutions to one 
complex  near to the population centers in the city 

3,503.49 

6.15 
Building vehicle crossing lines with the railway to facilitate local 
transportation 

2,802.79 

6.16 Establishing central markets near dense residential areas 2,802.79 

6.17 
Using buses instead of private cars to transport students  to the 
schools and universities 

700.7 

6.18 Regulating Cargo vehicles work in the City 849.49 

6.19 Replacing 5% of the existing Taxi vehicles with electric vehicles 238.06 

6.20 Information events on the new vehicle technologies 700.7 

Sub-total 33336.63 

Agriculture sector 

7.1 Planting  trees (Increasing Green Areas) 1,085 

Total 155,942.56 

 

The fourth Chapter of the SECAP concerns the Adaptation to climate change. The last 20 years 

significant changes in the global climate have occurred which negatively affect life in many 

aspects. This section presents the current situation in Monastir and the expected problems 

due to the climate change impacts. Subsequently a set of actions are proposed towards the 
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city protection against the forecasted extreme weather events. Tunisia has already launched 

ǘƘŜ άTunisiaΩǎ ¢ƘƛǊŘ bŀǘƛƻƴŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜέ ǊŜǇƻǊǘ ƛƴ нлм6, which is 

dealing with the above mentioned topic. The national targets presented on this report are 

consistent with the SECAP actions. 
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Chapter 1: Introduction  

1.1 Monastir 2030 Targets 

The overall target that has been set for 2030 is 41% CO2 emissions reduction 

(according to the Intended Nationally Determined Contributions - INDCs). Which 

matches the required reduction percentage 40% according to CoM requirements, 

emphasis is placed on working closely with all community actors. The municipality will 

take all necessary measures on its facilities, establishing a good example for the 

community, while it will put efforts on collaborating with the public and achieving 

significant reductions from the residential, tertiary and transport sectors, with waste 

being also a priority for the local administration. The target of 40% has big challenge 

and there will be need of more intensive efforts from the Municipality and the 

Governmental Bodies while it is of utmost importance to attract more donors and 

funds. 

1.2 Current status 

1.2.1 Geographical location 

Monastir  is a city on the central coast of Tunisia, in the Sahel area. It is 20 kilometers 

(12 miles) south of Monastir and 162 kilometers (101 miles) south of Tunis, the capital. 

Traditionally a fishing port, Monastir is now a major tourist resort. Its population is 

about 101,934. It is the capital of Monastir Governorate. [1] 
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Figure 4: Monastir Map 

 

The city is known for its castle which called ñRibat of Monastirò. It is a ribat, 

an Islamic defensive structure, located in Monastir, Tunisia. It is the oldest ribat built 

by the Arab conquerors during the Muslim conquest of the Maghreb [2]. It is Founded 

in 796 by the Abbasid leader and the governor of Ifriqiya, Harthama ibn A'yan, several 

improvements and changes were introduced to the building throughout the medieval 

times, including the expansion carried out by Abu al-Qasim ibn Tammam in.  It 

contains a maze of corridors and chambers [2]. A characteristic picture of the castle is 

presented in Figure 5.  
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Figure 5: Ribat of Monastir 

 

1.2.1  Climate characteristics 

In Monastir, the summers are hot, muggy, dry, and clear and the winters are long, cool, 

windy, and mostly clear. Over the course of the year, the temperature typically varies 

from 9°C to 32°C and is rarely below 5.5°C or above 36°C. 

The hot season lasts for 2.9 months, from June 21 to September 19, with an average 

daily high temperature above 28°C. The hottest day of the year is August 6, with an 

average high of 31.6°C and low of 23.8°C. The cool season lasts for 3.9 months, from 

November 29 to March 27, with an average daily high temperature below 67°F. The 

coldest day of the year is January 19, with an average low of 8.9°C and high of 16°C. 

[1] 

 
Figure 6 
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The figure below shows a compact characterization of the entire year of hourly average 

temperatures. The horizontal axis is the day of the year, the vertical axis is the hour of 

the day, and the color is the average temperature for that hour and day.[1] 

 

 
Figure 7 

Clouds 

In Monastir, the average percentage of the sky covered by clouds experiences 

significant seasonal variation over the course of the year. 

The clearer part of the year in Monastir begins around June 14 and lasts for 2.9 months, 

ending around September 12. On July 27, the clearest day of the year, the sky is clear, 

mostly clear, or partly cloudy 97% of the time, and overcast or mostly cloudy 3% of 

the time. The cloudier part of the year begins around September 12 and lasts for 9.1 

months, ending around June 14. On October 26, the cloudiest day of the year, the sky 

is overcast or mostly cloudy 39% of the time, and clear, mostly clear, or partly cloudy 

61% of the time. [1] 

 
Figure 8 
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Precipitation 

A wet day is one with at least 0.04 inches of liquid or liquid-equivalent precipitation. 

The chance of wet days in Monastir varies throughout the year. 

The wetter season lasts 8.5 months, from August 30 to May 15, with a greater than 10% 

chance of a given day being a wet day. The chance of a wet day peaks at 18% on 

October 9.The drier season lasts 3.5 months, from May 15 to August 30. The smallest 

chance of a wet day is 2% on July 5. 

Among wet days, it can be distinguished between those that experience rain alone, snow 

alone, or a mixture of the two. Based on this categorization, the most common form of 

precipitation throughout the year is rain alone, with a peak probability of 18% on 

October 9.[1] 

 

 
Figure 9 

 

Rainfall  

To show variation within the months and not just the monthly totals, the rainfall 

accumulated over a sliding 31-day period centered around each day of the year. 

Monastir experiences some seasonal variation in monthly rainfall. 

The rainy period of the year lasts for 9.2 months, from August 23 to May 30, with a 

sliding 31-day rainfall of at least 0.5 inches. The most rain falls during the 31 days 

centered around October 1, with an average total accumulation of 1.5 inches. The 

rainless period of the year lasts for 2.8 months, from May 30 to August 23. The least 

rain falls around July 10, with and average total accumulation of 0.1 inches. [1] 
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Figure 10 

 

Humidity  

We base the humidity comfort level on the dew point, as it determines whether 

perspiration will evaporate from the skin, thereby cooling the body.  

Lower dew points feel drier and higher dew points feel more humid. Unlike 

temperature, which typically varies significantly between night and day, dew point 

tends to change more slowly, so while the temperature may drop at night, a muggy day 

is typically followed by a muggy night. 

Monastir experiences extreme seasonal variation in the perceived humidity. The 

muggier period of the year lasts for 4.9 months, from June 1 to October 28, during 

which time the comfort level is muggy, oppressive, or miserable at least 22% of the 

time. The muggiest day of the year is August 17, with muggy conditions 85% of the 

time. The least muggy day of the year is February 4, when muggy conditions are 

essentially unheard of. [1] 

 
Figure 11 
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Wind 

This section discusses the wide-area hourly average wind vector (speed and direction) 

at 10 meters above the ground. The wind experienced at any given location is highly 

dependent on local topography and other factors, and instantaneous wind speed and 

direction vary more widely than hourly averages. 

The average hourly wind speed in Monastir experiences mild seasonal variation over 

the course of the year. The windier part of the year lasts for 6.0 months, from November 

3 to May 2, with average wind speeds of more than 5.8 miles per hour. The windiest 

day of the year is December 19, with an average hourly wind speed of 6.8 miles per 

hour. The calmer time of year lasts for 6.0 months, from May 2 to November 3. The 

calmest day of the year is August 12, with an average hourly wind speed of 4.8 miles 

per hour. [1] 

 
Figure 12 

 

The predominant average hourly wind direction in Monastir varies throughout the year. 

The wind is most often from the north for 9.4 months, from February 6 to November 

18, with a peak percentage of 43% on July 22. The wind is most often from the west 

for 2.6 months, from November 18 to February 6, with a peak percentage of 38% on 

January 1. [1] 
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Figure 13 

 

Water Temperature 

Monastir is located near a large body of water (e.g., ocean, sea, or large lake). This 

section reports on the wide-area average surface temperature of that water. 

The average water temperature experiences significant seasonal variation over the 

course of the year. The time of year with warmer water lasts for 3.1 months, from July 

7 to October 11, with an average temperature above 24°C. The day of the year with the 

warmest water is August 20, with an average temperature of 26.6°C. The time of year 

with cooler water lasts for 4.1 months, from December 26 to April 30, with an average 

temperature below 17.2°C. The day of the year with the coolest water is February 26, 

with an average temperature of 14.5°C. [1] 

 
Figure 14 
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Solar Energy 

This section discusses the total daily incident shortwave solar energy reaching the 

surface of the ground over a wide area, taking full account of seasonal variations in the 

length of the day, the elevation of the Sun above the horizon, and absorption by clouds 

and other atmospheric constituents. Shortwave radiation includes visible light and 

ultraviolet radiation. 

The average daily incident shortwave solar energy experiences extreme seasonal 

variation over the course of the year. The brighter period of the year lasts for 3.5 

months, from May 3 to August 20, with an average daily incident shortwave energy per 

square meter above 6.9 kWh. The brightest day of the year is July 7, with an average 

of 8.0 kWh. 

The darker period of the year lasts for 3.4 months, from October 28 to February 10, 

with an average daily incident shortwave energy per square meter below 3.7 kWh. The 

darkest day of the year is December 18, with an average of 2.6 kWh. [1] 

 

 
Figure 15 

1.2.2  Demographic tendencies 

According to the last population census of 2017, the population living in Monastir 

governorate has 585,283 inhabitants. Whereas the population for Monastir municipality 

in 2017 was 101,934 citizens. [3]   

1.2.3 Employment 

Based on the statistics that was done in 2018, The employees in Monastir District 

comprise approximately 48.9% of its population, 4.7% of them work in agricultural 

sector, while 37% of them work in technical field, and 44.8% work in services. In the 
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part of economically active citizens there is a 6.1% percentage that is currently 

unemployed and looking for a job.  [3] 

1.2.4 Education 

Regarding the educational status of Monastir citizens. Monastir is a prominent 

educational center in Tunisia, a percentage of 17.1% of the total population was 

enrolled in the education in 2017. The number of first primary schools has reached 20 

schools in the latest statistics in 2017, where the number of second primary and 

secondary schools and study rooms reached 13 schools and 403 general and specialized 

study rooms. Total number of teachers and students in the first primary schools reached 

516 teachers and 9247 students, with 17.92 average number of students per teacher.[3].  

As for higher education where there is The University of Monastir which includes 16 

university institutions. The total number of students of the University of Monastir is 

18,876 students with 969 administrative staff for the academic year 2017/2018, where 

31.5% of them are males and 68.5% are female. The largest colleges are the Faculty of 

Science, followed by the Faculty of Economic Sciences and Management and the 

Higher Institute of Biotechnology. [4]  

1.2.5 Infrastructures 

The Governorate provides a public network for access in water and drinking water. 

100% of the housing units have access in the water network. In addition, it seems that 

there isnôt a fully developed public sewage system and thus there is 85% of the 

population has access in the public network. The rest of the housing units are been 

served by cesspools. (2017) [2]  

The road network in Monastir Municipality consists of 45 Km of paved and unpaved 

roads, of which 49.3% are regional roads, 19.3% local roads, and a final 31.4% farm 

tracks. [3] 

1.2.6 Economy 

The economy of Monastir depends mainly on tourism, sea fishing and industry. 

Monastir industrial zone includes 51 factories, 34 of them are textile factories with total 

number of employees reached 4,767 in 2017. 

Also Monastir is characterized by Sea fishing, where Number of fishing boats are 261 

with total Sea fishing production of 3,241 tons per year. Whereas the total number of 

manpower in sea fishing is around 900 in 2017. [3] 

As for tourism in Monastir, it contains many monuments, archaeological sites and 

museums, in addition to Monastir beaches, where the total number of hotels and hostels 

are 89, where 46% of them are classified hotels with total Housing Capacity of 24,264 

guests.[3] 
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1.2.7 Complementarity with municipal and national plans and other related actions 

MonastirΩǎ decision for the implementation of a SECAP study is in line with national legal 

framework, targets, and priority actions set. Abiding with the 41% emission reduction target 

by 2030 is consistent with the national target for that period, as expressed through the 

Intended Nationally Determined Contributions (INDCs) submitted to the UNFCCC. 

Under the current legal framework, the municipalities are entitled to the development of their 

energy policy plans, such as the current study on Sustainable Energy and Climate Action Plan 

for Monastir. In addition, they can influence the energy consumptions related to their own 

use (buildings, vehicles, street lighting, solid waste and waste water management, water 

pumping etc.), as well as promote legislative measures for the adoption of the building codes 

in place, or the use of Solar Water Heaters (SWH).  

The National Energy Efficiency Action Plan (NEEAP) is the umbrella regarding energy efficiency 

at the national level. Some of the most relevant actions for local authorities, as addressed in 

the NEEAP, include use of efficient equipment and replacement of compact fluorescent lamps 

(CFLs) with LED lighting. 

1.3 Vision for the future 

Monastir is a growing city that has significantly increased its population over the past years. 

This trend is expected to continue in the future, even at a lower rate. This population increase 

trend poses significant pressures on the existing and future infrastructures and the further 

development of the city. 

Monastir municipal authority is deeply committed to a sustainable future for the city, in order 

to make it prosperous for its citizens and sophisticated. This objective is expressed through 

the actions selected in this SECAP, focusing not only in reducing the energy consumption 

through energy efficiency, or producing more clean energy, but also on improving the existing 

infrastructures at the municipal, as well as the city level. 

1.4 Organizational and financial aspects 

1.4.1 Coordination with national and local authorities 

During the SECAP implementation, Monastir Municipality is going to coordinate closely with 

the affiliated ministries and national institutions, namely the Ministry of Environment, 

especially with regards to the Climate Adaptation actions, as well as the Ministry of Energy 

and Water and ANME, as relate to the energy efficiency and renewable energy projects and 

initiatives. 

At the same time, Monastir will exchange experience with the other two regional cities that 

have benefitted from Minaret for the development of their SECAPs, namely Karak in Jordan 

and Jdaidat Al-Chouf in Tunisia, while it will share best practices and experience gained with 

other municipalities interested in realizing similar activities.  
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1.4.2 Adaptation of administrative structures 

The departments that will be engaged with the SECAP are the Task force committee, which 

will be responsible for the energy and climate issues in Municipality. 

1.4.3 Involvement of stakeholders and citizens 

Having conducted the analysis of the energy consumption patterns in the territory, it should 

be highlighted that the municipality is responsible for less than 1% of the consumptions 

realized at the city level. Thus, it is evident that the involvement of all citizens and stakeholders 

of the private sector is considered crucial for achieving the  40% reduction target. A high level 

collaboration is expected with private investors interesting to realize small or larger scale RES 

investments in the city, while efforts for close contacts with associations from the tertiary and 

residential sector will be placed and several programs for GHG emission reduction shall be 

incorporated. 

1.4.4 Budget ς SECAP financing sources 

Regarding tƘŜ ǘƻǘŀƭ ōǳŘƎŜǘ ŦƻǊ ǘƘŜ {9/!tΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ the total cost for the Municipality 

is calculated at 43 million USD, while for the private sector has been estimated at 230 million 

USD approximately, resulting in an overall budget of 273 million USD. 

Any action to be implemented will have a clear budget and implementation plan and will be 

executed pending the approval of the yearly budget, as required by the municipal regulations. 
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Chapter 2: Baseline Emission Inventory (BEI)  

2.1 BEI Methodology 

2.1.1 Baseline Year 

According to the Covenant of Mayors Guidelines for South Signatories, in order to develop 

the energy balance sheet and consequently specify the CO2 emissions, the year 1990 should be 

considered as the baseline year. In case where there arenôt adequate data for this year, as a 

baseline year should be considered the nearest year to 1990 for which there are complete and 

reliable data. Thus, for the Monastir Municipality the baseline year has been set to 2016, since 

it was the year with the most sufficient and reliable data available. [5]  

2.1.2 SECAP administrative body  

Following a meeting of the consultant Royal Scientific Society/National energy Research 

Center (RSS/NERC) with the Monastir representatives, it was made clear that their wish for 

the BEI is to cover the administrative boundaries of Monastir municipality. 

2.1.3 Sectors to be included in the BEI 

The sectors for which the appropriate data were gathered and calculations for the total energy 

consumption and CO2 emissions are presented below:  

A. Buildings, Equipment & Facilities  

Å Municipal Buildings, Equipment and Facilities  

Å Public lighting  

Å Residential buildings  

Å Tertiary buildings, equipment and facilities (non-municipal) 

Å Water and Waste water facilities.  

Å Industrial Sector 

B. Transport  

Å Municipal fleet 

Å Urbain Rail transport  

Å Urbain Public transport  

Å Urbain Private and Commercial transport  

Å Local Ferries transport 

C. Solid waste management. 

D. Livestock breeding. 

As regards agriculture, although there is agricultural activity in the region, it has not been 

possible to separate the consumptions for the specific sector from the tertiary one, and 

especially the water pumping for irrigation.  
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2.1.4 Emission factors and Conversion rates 

The emission factors which are used in this BEI were derived from the Covenant of Mayors 

Guidebook in table 2. With the only exception of the electricity emission factor which is 

characteristic for the country. The emission factor was calculated based on the Tunisian energy 

mix and the electricity consumption. According to the National Agency for Energy 

Conservation ñAgence Nationale pour la Maîtrise de l'Énergieò (ANME), the electricity 

emission factor in Tunisia is 0.602 tnCO2equivalent/MWh. 

Table 2: Emission Factors & Conversion Rates 

 Emission Factor 

(tn 

Co2/MWh)

 

Factors (tn CO2/MWh)  

Conversion Factors 

Electricity  0.602 Not applicable 

LPG  0.227 13,1 MWh/tn 

Natural Gas  0.202 11.6 MWh/tn 

Diesel  0.267 10 KWh/lt 

Gasoline  0.249 9,2 KWh/lt 

Solar (thermal/ PV)  0 Not applicable 

Furthermore, emissions from the biomass were calculated according to the IPCC method. 

Waste separation process, Sewadge Sludge and  livestock breeding create methane emissions 

(CH4) which are converted to CO2 ŜƳƛǎǎƛƻƴǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŜǉǳƛǾŀƭŜƴŎŜ ά1 tn CH4 = 25 tn 

CO2έΦ 

2.2 Energy Consumption 

The total amount of energy consumed in Monastir Municipality is 628.31 GWh. The allocation 

of this energy consumption among the different sectors, by fuel type, is presented in the next 

table. Further analysis of the consumptions per sector is provided in the following sections. 

Table 3: Total Energy consumption per sector 

MWh 
Electricity 

Natural 
Gas 

LPG Diesel Gasoline 
Solar 

Thermal 
Total 

Sector 

Residential sector 54,080 35,936 50,446   4,856 145,318 

Municipal Buildings 898 19     917 

Tertiary Sector 79,792 46,707  1,186   127,685 

Industrial Sector 22,360 93,257     115,617 

Public street lighting 5,378      5,378 

Transportation 
Sector 

2,630   69,819 160,949  233,398 

Total 165,137 175,919 50,446 71,005 160,949 4,856 628,310 
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2.2.1 Municipal Buildings & Facilities 

Tunisian Electricity & Gas Company provided electricity and NG consumptions for the year 

2016 for municipal buildings, organized by building category: Administration, Markets and 

Slaughterhouses, Culture, Gardens, Sport. The total electricity and NG consumption of 

buildings and facilities in the municipality amounts to 917 MWh (excluding municipal 

lighting). (See Appendix A). 

2.2.2 Municipal public lighting 

As far as the municipal public lighting is concerned, this sector is related to the street lighting 

and public areasô lighting. The electricity consumption for this sector is 5,377.6 MWh  

according to prepared study by the municipality in 2016. (See Appendix B).  

2.2.3 Residential Buildings 

Electricity 

Monastirôs households consume electricity for lighting and electrical appliances such as 

refrigerator, air conditions and others, as well as in water heating. The consumed electricity in 

this sector is 54,080 MWh in 2016 according to statistics prepared by Ministry of 

Development, Investment and International Cooperation (MDIIC) [3].    

Natural Gas (NG) 

The only source for space heating and cooking in the houses is the natural gas fuel. Estimations 

for NG consumption (Low pressure) were realized according to the data given from STEG and 

statistics by MDIIC. The percentage of share for residential sector was considered as same as 

for electricity with share percentage of 36.92% of overall NG consumption (except for 

agricultural, water pumping and waster sector since they do not depend on the population). 

The annual NG consumption in Monastir district was given for 2016 by the municipality with 

total value of (23 ktoe) for 33 municipalities within Monastir district. The percentage of 

consumption for Monastir delegation was calculated by knowing the total subscribers number 

for each involved municipality as shown in the table below [3]. Based on that, the annual NG 

consumption in Monastir Delegation for all sectors was calculated to be 9.5 ktoe. Since 

Monastir delegation has two municipalities (Monastir and Khaniss Municipalities), the NG 

consumption was projected based on the population ratio between the two municipalities, 

which is 88.25% for Munastir municipality with overall NG consumption of 8.38 ktoe. After 

excluding Agriculture, water pumping and waste water sectors from the overall natural gas 

consumption, the remaining overall NG consumption is 8.369 ktoe. Finally, by using the 

calculated share percentage of residential sector, the annual NG consumption for residential 

sector was calculated to be 3.09 ktoe (35,936 MWh) for Monastir municipality. 
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Table 4: Annual NG (Low-pressure) consumption for Monaster district 2016 

Delegations within Monastir district Number of  
Subscribers  

Percentage of 
subscription 

Annual NG Consumption  
(ktoe) 

Monastir 22575 41.31% 9.50 

Wardanin 3 0.01% 0.00 

Sahlin 2976 5.45% 1.25 

Zarmadin 874 1.60% 0.37 

Bani Hassan 6 0.01% 0.00 

Jammal 4267 7.81% 1.80 

Banbalah 3354 6.14% 1.41 

Maknin 4868 8.91% 2.05 

Baqaltah 1179 2.16% 0.50 

Tablabah 1984 3.63% 0.84 

Qasr Hilal 7388 13.52% 3.11 

Qasibat Almadyony 1277 2.34% 0.54 

Sayyadah-lamtah-bo hajar 3894 7.13% 1.64 

Total 54645 100.00% 23 

Liquefied Petroleum Gas (LPG) 

LPG is mainly used as portable bottles for cooking and space /water heating for the households 

that not connected to the NG network. The annual LPG consumption at municipal level was 

calculated based on the population ratio between the national and municipal levels, which the 

total LPG consumption given by IEA statistics at national level was reflected on the Municipal 

level, with total annual consumption of 50,445 MWh. 

Solar thermal 

In addition, a great number of households own solar water heaters, thus they consume solar 

power in order to heat water. In order to determine this quantity, IEA gave data at a national 

level (558,240 MWh) [8], and subsequently the solar thermal energy was calculated by knowing 

the population ratio between municipal and national levels. The total population at national 

level was 11,229,700 in 2016, whereas the population at municipal level was 98,084 

(according statistics by MDIIC [3]) with population ratio of 0.87%. Based on that, the annual 

solar thermal consumption at the municipal level is calculated to be 4,856 MWh. 

Summary 

Gathering all the data of the residential sector, it seems that residents consume 3 distinct energy 

sources. In table and figure below, the final consumption per fuel type for this sector is 

presented. 

  
Table 5: Total energy consumption in the residential sector 

MWh/year Residential Sector 

Electricity (MWh)  54,080 
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Natural Gas (MWh) 35,936 

LPG (MWh)  50,446 

Solar Thermal (MWh)  4,856 

Total (MWh)  145,318 

 

 

 

Figure 16: Energy consumption per fuel in Residential Sector  

 

2.2.4Tertiary Buildings, Equipment & Facilities 

Tertiary sector includes all buildings that not referred to the municipal and industrial sectors, 

which includes the commercial buildings such as shops, restaurants, hotels, offices, hospitals. 

Also this sector includes the educational buildings (Schools and Universities), public buildings 

and water management facilities as well, which provide services to Monastirôs citizens. It 

should be noted that water management facilities include facilities for water pumping and 

waste water treatment. In case of commercial buildings, the approach used to calculate the 

annual NG consumption is same one used for residential sector. Based on that, the annual NG 

consumption at municipal level is calculated to be (46,707 MWh). The annual electricity 
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consumption was given by MDIIC statistics and bills with total value of (79,792 MWh). The 

collected data are presented in the table below.  

 

Table 6: Energy consumption in tertiary sector per type of sub-sector 

Types of Buildings in the Tertiary 

Sector  

Electricity 

(MWh)  

Natural Gas 

(MWh)  

Diesel (MWh) Total 

(MWh)  

Commercial buildings 17,678 11,747 0 29,425 

Public & Governmental buildings 18,686 12,417 0 31,103 

Tourism 33,670 22,374 0 56,044 

Agricultural  1,455 68 1,186 2,709 

Water & Waste Management 

Facilities 

8,302 102 0 8,404 

Total 79,792 46,707 1,186 127,685 

 

In the next charts, it is obvious that the consumptionôs allocation in the tertiary sector is dominated by 

Tourism and commercial & public buildings.  

 

Figure 17: Energy consumption in tertiary sector per type of building  
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Figure 18: Energy consumption in tertiary sector per type of building and fuel  

2.2.5 Buildingsô & facilities Synopsis 
The consumed energy allocation for all the buildings and facilities in Monastir Municipality is 

presented in the next figure.  

 

 

Figure 19: Energy consumption in buildings and facilities per fuel 
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2.2.6 Industrial Sector 

Electricity consumption for industrial sector was given according to MDIIC statistics with total 

amount of (22,360 MWh/yr) [3]. 

Natural gas consumption was calculated using the data from STEG and statistics, which the 

same approach done for the previous sectors was adopted for the industrial sector. The 

percentage of consumption for Monastir municipality was calculated by knowing the total NG 

(Medium pressure) consumption for each involved municipality in Monastir for 2015 year (as 

provided by MDIIC statistics [3]), which can be reflected on the provided annual NG (Medium 

pressure) for 2016 (110.5 ktoe) as shown in the table below, which the annual NG (MP) 

consumption is 78,399 MWh after taking the pop ratio for Munastir delegation in consideration. 

 

Table 7: Annual NG (Medium pressure) consumption for Monastir district 2015/2016 

Delegations within Monastir 
district 

NG (MP) 
consumption 
(MThermie)  2015 

Weight 
(%) 

NG (MP) Consumption  
(Ktoe) (2016) 

Monastir 146 6.91% 7.64 

Wardanin 0 0.00% 0.00 

Sahlin 37 1.75% 1.94 

Zarmadin 820 38.83% 42.90 

bani hassan 0 0.00% 0.00 

Jamal 523 24.76% 27.36 

Banbalah 264 12.50% 13.81 

Maknin 63 2.98% 3.30 

Baqaltah 3 0.14% 0.16 

Tablabah 107 5.07% 5.60 

Qasr hilal 92 4.36% 4.81 

Qasibat almadyony 0 0.00% 0.00 

Sayyadah-lamtah-bo hajar 57 2.70% 2.98 

Total 2,112 100.00% 110.5 

 

On the other hand the Low pressure NG consumption can be simply computed by subtract the 

Annual NG consumption by residential and tertiary sectors from the total annual NG (Low 

pressure) consumption. Thus, the total NG consumption (LP & MP) was calculated to be 

93,257 MWh/yr 
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2.2.7Transport Sector 

2.2.7.1 Municipal fleet  

As far as the consumption of the municipal vehicles is concerned, the available data, followed 

by the vehiclesô type, was collected and is presented in the next table. Monastirôs municipal 

fleet has 71 vehicles which use diesel and gasoline. 

 

Table 8: Annual Energy Consumption in Municipal fleet of Monastir  

Type of Municipal vehicles 
Number 

of 
vehicles 

Diesel Gasoline Total 

Lit (MWh) Lit (MWh) (MWh) 

Waste transportation 
Vehicles and heavy vehicles 

33 181,532 1,815 5,160 47 1,863 

Passengers Vehicles 38 16,851 169 52,460 483 651 

Total 71 198,383 1,984 57,620 530 2,514 

 

2.2.6.2 Urban Rail Transportation 

One of the most important transportation ways in Monastir is by the rail transport, where there 

are 22 Electric trains and other Gasoil trains serve the travelers which controlled by the 

National Railway Company of Tunisia (NRCT). 

The annual electrical energy consumption for this sector can be calculated by knowing the 

annual traveled distance (km) within Monastir boundaries and the specific energy consumption 

per distance (kWh/km). based on data received from (NRCT), the annual travelled distance by 

the rail transport along the line (end to end) for 2016 is 998,063 km with total traveled strokes 

of (14,607 strokes), Knowing that one complete stroke (end to end) has a distance of 68.3 km, 

whereas the length of the rail line crossing Monastir borders is 16.8 km (according to NRCT 

responsible). Also the specific electricity consumption (kWh/km) for the line was given by 

NRCT for each month with the traveled distance. Thus, by considering all the above numbers, 

the estimated annual energy consumption in the rail transport within Monastir borders is 2,630 

MWh . Further analysis is presented in Table 9. 

Also there are some Gasoil trains which consume 330,931 Liters per year (according to NRCT 

responsible). Which fuel consumption within Monastir municipality borders can be estimated 

using the same above approach to be 81,367 Liters per year (813.6 MWh/yr).  

Table 9: Energy Consumption in Rail transportation within Monastir Municipality borders 2016 

2016 
Total traveled 

distance 
(end to end )(km) 

Total Traveled 
distance within 

Monastir Borders 
(km) 

Specific electricity 
consumption  

(kWh/km) 

Energy consumed 
within Monastir 

Municipality borders 
(kWh) 
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Jan 84,574 20,795 9.47 196,924 

Feb 82,565 20,301 11.14 226,148 

Mar 87,888 21,609 10.37 224,089 

Apr 84,172 20,696 10.26 212,338 

May 87,512 21,517 10.9 234,534 

Jun 66,400 16,326 11.38 185,790 

Jul 75,856 18,651 10.8 201,431 

Aug 78,368 19,269 12.08 232,765 

Sep 85,033 20,907 11.26 235,417 

Oct 89,747 22,066 10.4 229,491 

Nov 87,888 21,609 10.25 221,496 

Dec 88,060 21,652 10.59 229,291 

Total 998,063 245,398 Avg. =  10.74 2,629,715 

 

2.2.6.3 Urban Road Public Transport  

Urban Public transport refers to buses and taxies that serve Monastirôs citizens. The data for 

fuel consumption are available for buses only, whereas the taxies and Louage taxies 

consumptions were calculated based on the data given for the total taxies number and daily 

fuel consumption within Monastir municipality limits. The energy consumption results are 

summarized in table 10 (see appendix C). 

Table 10: Energy consumption in Public Transport within Monastir municipality borders   

Vehicle Type  Number of 
vehicles passing 
the Monastir 
municipality 
borders 

Daily Fuel 
consumption 
per vehicle 
(Lit/day) 

Diesel 
(MWh)  

Gasoline 
(MWh)  

Total (MWH) 

Buses     8,740 0 

39,631 

Taxis   600 12 0 25,544 

Louage (within the 
district  borders) 

28 25 2,555 0 

Louage (outside the 
district borders) 

51 15 2,792 0 

Total   14,087 25,544 

 

2.2.6.3 Urban Road Private and Commercial Transport  

The previous methodological approach and assumptions was used in this sector too. In 

Appendix C shows the detailed analysis per vehicle category. The total number of registered 

private and commercial vehicles for 2016 year was not available, thus, a published statistic 

study was used to estimate the vehicles types and numbers in Tunisia [10]. Then the total number 

for each vehicle category was reflected to municipal level based on the population ratio and 

the activity ratio in the municipality. The total estimated vehicles number in Monastir 
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municipality is 17,365 and the total consumption regarding Diesel and Gasoline is 187,619 

MWh. Table 11 shows the analysis results and outputs regarding the diesel and gasoline 

consumptions. 

Table 11: Energy consumption in Private and Commercial Transport  

Vehicle Type 
Number of 
vehicles 

Diesel 
(MWh) 

Gasoline 
(MWh) 

Total 
(MWh) 

Passengers Vehicles 13,642 122 134,875 

187,619 

Commercial Vehicles 3,589 51,029 0 

Heavy and construction 
Vehicles 

114 1,572 0 

Agricultural Vehicles 20 21 0 

Total 17,365 52,744 134,875 

 

Figure 16 presents the proportion between Diesel and Gasoline consumption in the Private and 

Commercial vehicles.  

 
Figure 20: Energy consumption in Private and Commercial vehicles per fuel 

 

2.2.6.4 Local Ferries Transport  

Due to existing of Marina Monastir within Monastir Municipality borders, the energy 

consumption for Local Ferries will be considered. The fuel consumption for the local ferries 

was calculated based on the data given for the total ferries number and daily fuel consumption 

within Monastir municipality boundaries as well as the number of days per year that have 

ferries travels. The energy consumption results are summarized in table 12. 
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