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Figure 5 – Population in Mediterranean cities  

 
Source Source : Plan Bleu, after Géopolis 1998 and UN Population Division. World Urbanization Prospects: The 2005 Revision   

 
In the coastal areas, the population is likely to reach 174 million inhabitants by 2025 (143 million in 
2000), of which 90 million in coastal cities. To these, there must be added the seasonal tourist flows, 
which can double up the number of inhabitants on the coastline during the peak periods. These 
demographic and tourism trends induce a high growth of infrastructures and equipment on the 
coastline, thus translating, in fine, into an increasing artificialisation of the coasts and a more acute 
vulnerability of the ecosystems and coastline landscapes (Plan Bleu, 2005). 

1.2. Vulnerability of urban areas and adaptation to climate change 

The impacts of climate change on urban areas and the constructed space relate mainly to 
temperature increases, extreme hydro-meteorological events and sea level rises.   

Owing to the very nature of the urban structure, local warming is more exacerbated in the city than 
in the surrounding country. Heat waves are more marked there, being intensified by the reduced 
area of green spaces and the low evapotranspiration of the vegetation, with dreadful impacts on 
health, the economy and the environment: increased mortality among the vulnerable population 
groups (old people), reduction in the comfort of city-dwellers and their productivity—as well as that 
of the urban economy—, peaks of demand on the installation of air-conditioning and peaks of 
power consumption, with an increase in global warming. In 2003, the heat wave that had struck 
Europe claimed a toll of over 30 000 deaths; in the future, the impacts of very hot summers and 
more frequent heat waves will be heavy in the Mediterranean cities.  

The climate models predict a substantial increase in urban vulnerability to hydro-meteorological 
disasters. In the Mediterranean, the unregulated, high-density housing areas, are particularly exposed 
to extreme events (floods, landslides) whose frequency and intensity are likely to increase in the 
future. Between 1975 and 2001, out of 480 extreme events which had occurred in the 
Mediterranean, the countries reporting the heaviest toll in terms of victims were Turkey, Italy, 
Algeria, Greece and Egypt. Catastrophic floods attendant upon violent rainfall, and further 
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aggravated by deforestation and construction on slopes, constitute a major risk for a great number 
of Mediterranean cities in Spain, France, Italy, Algeria, etc. The floods that struck Algiers in 2001 
(920 dead, 50 000 disaster victims) and other very fatal disasters of the same type, regularly highlight 
the deficient application of town planning and construction rules, thus accentuating the vulnerability 
of cities (Plan Bleu, 2005).  

Cities located in very low-lying coastal areas and in delta zones will have to contend with the rise in 
sea level  (Figure 2). A rise in sea level by 1 metre1 would affect 6% and 10% of the total population 
in Tunisia and in Egypt, respectively (Figure 6). More significant exposures of the infrastructures to 
the action of the waves (erosion) and coastal storms are among the most serious impacts.  

In Egypt, the financial impact could claim as much as 7% of GDP—loss of 13% of farmland, loss 
of habitat, biodiversity and water resources, as well as adverse impacts on health (Figure 7). The city 
of Alexandria, but also the cities of Rosetta and Port Saïd, are particularly vulnerable: a rise in sea 
level by 50 cm is likely to entail the loss of 200 000 jobs and incur the loss of 30 billion dollars in 
farmland and housing infrastructures (business-as-usual scenario)  (El Raey, 2007).   

As regards adaptation, the displacement of the populations of low-lying coastal areas to higher 
altitude areas is considered, but the implementation of such an alternative would be quite difficult. 
Another possibility is the installation of efficient coastal protection, which could take between 20 
and 30 years. All things considered, it is necessary that adaptation should become a priority for the 
public authorities as of now, so that it can make a difference tomorrow.  

Figure 6 - Impact of sea level rise in the Mediterranean 

 

                                                      
1 It is worth pointing out, however, that the climate models predict a rise in sea level, on certain banks, ranging between 30 and 60 cm for the 
time frame 2100 and that knowledge on the matter for the Mediterranean is still quite incomplete. For further details, cf. Chapter 1 of Part 1.  
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Figure 7 - Impact of sea level rise on the population of the countries of the MENA region 

 
Source. El Raey, 2007 
 

Figure 8 - Cost of sea level rise in the countries of the MENA region (in % of GDP) 

 
Source. El Rey, 2007 

2. IDENTIFICATION OF ACTION FOR ADAPTATION 

2.1. Energy saving and strategies of mitigation of climate change 

Energy is consumed mainly in the cities. There is a lack of data to quantify this consumption, but it 
is known that, in the Northern Mediterranean Countries (NMCs), the growth of final energy 
consumption is due, above all, to the transport sector, which accounted for about a third of the total 
in 2005, as against approximately 20 % in 1970. In the Southern and Eastern Mediterranean 
Countries (SEMCs), it is the residential/ tertiary sector which ranks first in the consumption list 
(nearly 40 %) and which currently reports spectacular increase (annual growth by about 5 % 
between 1971 and 2005).   

On global level, the cities generate approximately 75% of GHG emissions. The most significant 
consumption in urban areas is due to buildings and transport, two of the highest GHG emitting 
sectors. 
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Transport is the key sector when it comes to reducing the consumption of fossil energies and 
reducing GHG emissions. Nevertheless, effecting a medium-term change in this regard is deemed to 
be more difficult than in buildings. The building sector has a potential of energy saving considered 
to be also quite significant; it is the sector where such saving becomes the more accessible in the 
medium term.2    

2.2. Building, a sector with a high energy saving potential  

The building sector is a heavyweight energy consumer. In Europe, it represents the top sector in the 
consumption of electricity, and ranks second in the consumption of fossil energies (after transport).  

The energy consumption of buildings—residential, administrative and commercial—depends mainly 
on the features of the natural environment. The energy needs of buildings can be reduced by a well 
insulated construction, designed according to the rules of bio-climatic architecture. The historical 
sites of Rome, Venice, Florence, Athens, Barcelona, Marseilles, Istanbul, or the medina of Arab 
cities, offer examples of the "bio-climatic" city whose construction had been guided by a concern to 
save energy and by architectural principles that are now freshly capitalised, such as:  

• orientation chosen to capture the sun in the winter and to reduce heat inflows in the summer; 

• insulation of  walls and roofs, reduction of  heat losses; 

• minimising the need for cooling (ventilation, outside shade, colours, solar protection of  window 
panes, walls and roofs); 

• inside lighting, taking into account the specific luminosity in the Mediterranean. 

With the massive use of fossil energies, it is the glass and steel skyscraper international 
architecture—nonviable without air conditioning or heating—that has developed everywhere, 
including on the rims of the Mediterranean. The very recent, planet-wide ecological concerns induce 
a return to the principles of bio-climatic architecture, whose potential can be scaled up in the wake 
of current technologies.  

As regards heat insulation and lighting, dedicated technical solutions are available to reduce the 
energy consumption of buildings: preliminary sunshine study, use of available solar energy (under 
the form of light or of heat) while avoiding summer overheating, heat insulation, night ventilation…, 
for the stock of new housing units. The difficulty lies in building such housing units at a cost (or 
with a financing) accessible and at a sufficiently substantial pace so that the results can be significant 
in energy terms.   

In the Mediterranean, considering that 30 to 60 % of the housing stock in the cities of the SEMCs 
(as well as in the cities of the EACs (Eastern Adriatic Countries)) belongs in the unregulated housing 
sector, the problem lies in the ways of promoting the penetration or the reintroduction of the 
techniques of bio-climatic architecture in the construction market, which also requires a proper 
grasp over the socio-economic processes that govern such a market, both formal and informal. In 
Morocco, for instance, 80 % of house building is done via self-construction; significant programmes 
of energy efficiency and building promotion have recently been set up (box 1). 

                                                      
2 Besides, the development of new energies and of energy efficiency can be regarded as an economic opportunity and can generate many new 
jobs, in particular in the buildings sector.   
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box 1 - Buildings, energy efficiency and urban upgrading in Morocco   

Morocco is in process of implementing a energy efficiency programme in buildings (programme of the Ministry of Housing, 
Ministry of Tourism, Ministry of Health and Ministry of National Education) based on thermal regulations involving 
architectural design, construction materials and electro-mechanical systems (e.g.: air-conditioning or heating, 
specifications approach). This initiative belongs within the framework of a national programme assigned an objective of 10 
% renewable energy use for the time frame 2012. 

In order to meet the objectives of urban development and housing needs, a programme to promote the construction sector 
has been set up: 100 000 new housing units were put on offer in 2005, as against 30 to 40 000 on average as of 2002. For 
the five coming years, the programme envisions to reach 150 000 to 200 000 new housing units per year, a necessary 
objective to meet the demand.  

Besides, a urban upgrading programme dedicated to the elimination of shantytowns involves about 750 000 households and 
a similar number of housing units in state of disrepair, generally in major cities. Finally, the country needs to lay down a 
new town planning code which would identify the areas to be set out for urbanisation. 

As for the existing housing units and the old buildings (their portion is difficult to quantify3) 
however, the restoration and renovation will require considerable efforts to make dedicated 
products available to the reconstruction market. In view of the size of the stock of existing buildings 
in the Mediterranean and the low level of their energy performance, the project of the Institut du 
Bâtiment Méditerranéen - IB Med (cf. networks list in References below), dedicated to enhancing 
rehabilitation practices, stands as a promising initiative.   

"Solar hot water" also presents a significant potential of reduction of energy consumption in the 
Mediterranean region. Although much progress remains to be achieved in this regard, several 
riparian countries are already tapping these energy solutions. Programmes have been initiated in 
Morocco4 (Figure 9) and in Tunisia to promote the solar water heating market. In Turkey, Greece 
and Cyprus, the roofs of city buildings are often used for this type of installations.   

Figure 9 - Installation of solar water heaters in Morocco (in m²) 

 
Source. Berdaï, 2007 
 
The actions implemented remain, however, quite limited in view of the opportunities offered by the 
region’s exceptional sunshine. Besides, in the Southern and Eastern Mediterranean Countries 
(SEMCs), the initiatives generally rest with the public authorities on national level and not with the 
cities themselves, owing to the latter’s low administrative, and especially technical and financial, 
capacities.   

On the northern rim of the Mediterranean, the conurbation of Montpellier provides an example of a 
more thought-out attempt at energy efficiency (Box 2) and urbanization, with the set up of a "eco-
quarter" characterized by an efficient management of energy, water, waste and development of 
public transport. 

                                                      
3 Concerning France, 2/3 of the existing housing units were built before 1974, that is prior to any prescription related to energy performance.  
4 Morocco also boasts a success story as regards photovoltaic solar energy in rural environment and the conservation of the firewood 
resource. The energy efficiency programme in buildings is set to foster decentralised penetration of renewable energies in cities.  
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box 2 - The experience of the conurbation of Montpellier (Hérault), 470 000 inhabitants 

In 1985, the creation of a energy service, now comprising 21 employees, allowed the inception of a energy efficiency 
programme: 

• Engineering consultancy for the design of energy installations (3 persons),  

• Maintenance service for operation and control of the 311 boiler rooms (16 persons), 

• Energy management service for monitoring consumption and bills, as well as for pricing optimisation (2 persons).  

“Town-planned” Montpellier  

A strong political will to restore urbanisation balance in Montpellier was marked by: 

• Creation of the Antigone and Port-Marianne districts, near the town centre, in order to bring housing sites closer to the 
workplace.  

• Fitting out a large pedestrian area in the town centre, in order to significantly reduce car traffic.  

• Creation of 54 km of cycle tracks.  

• Laying, in 2000, a first tramway line of 15 km.  

• Besides, a deployment agreement with EDF-GDF (Electricity Utility + Gas Utility) on the Port-Marianne district 
promotes the use of natural gas as a substitute for electric heating.  

• Creation of a “eco-quarter”. 

“Productive and distributive” Montpellier 

• Distribution of heat (50 000 MWh) and cold (18 000 MWh) via the heating and cooling Montpellier network (RMCC), 
regulated by a mixed-economy company of the city of Montpellier (SERM).  

• Use of Cévennes coal and of natural gas in the RMCC.  

• Setting up, in autumn 1996, a natural-gas-fired co-generation plant onto the RMCC. 

• Equipment of public buildings with photovoltaic and solar thermal (in 2005, installation de 1600 m² de captors 
producing 129 000 kW). 

• Extraction of  biogas from the old land fills for over 25 years, which is made use of on site. 

“Consumer” Montpellier 

Municipal buildings: 

• Consistency between the design of buildings, the operation of the energy installations and the management of energy 
expenditure, in order to ensure best overall cost.  

• Actions for the control of power demand.  

• Remote management of boiler rooms.  

Street lighting:  

• - Modernisation of the 17 000 lighting points by high-output appliances.  

Energy management:  

• - Pricing optimisation on a yearly basis.  

• - In-house: memoranda to raise awareness among municipal staff as to the need for heating and power saving in 
buildings, as well as for better design of energy installations during the rehabilitation or the construction of municipal 
equipment.  

• - Outreach: information on the actions of the city of Montpellier in matter of energy saving, on the stakes of energy 
efficiency, and on pricing optimisation of EDF (Electricity Utility) subscriptions. 

Results and projects:  

On the whole, between 1985 (date of establishment of the energy service) and 1999, energy efficiency actions helped cut 
down by 53.5 % the energy bill of municipal buildings. Since 2005, the return on the investment made in this field has been 
of 64 000 euros per year.  To these, there must be added the earnings obtaining from the recycling of wastes (35 000 euros 
per year). A programme with an amount of 2 million euros has been incepted with a view to equipping both old and new 
buildings with 3200 m² of heat or photovoltaic captors allowing the production of 590 000 kW of heat or electricity based 
on avoiding the disposal of 100 tons of carbon dioxide. 

Objective: Reduction by 20% of energy consumption on current or future equipments.    

Source: J. P. Mourre, 2007  and information derived from http://www.sortirdunucleaire.org/   
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2.3. Transport and land use 

The future of the energy consumptions of the transport sector is a greater cause for concern; their 
increase seems to be more rapid in the underlying scenarios. The determining factors are more 
difficult to impact by public policies.   

On a global level, between 1990 and 2004, CO2 emissions of the transport sector increased by 36.5 
%; the growth of the emissions due to road transport stood at 29 % in industrialized countries and 
61 % in transition economies and developing countries. Three quarters of the emissions (76 %) are 
generated by road transport, in particular cars, commercial vehicles, light vans (GTZ 2007, 
according to IEA 2006), but figures are still lacking to show the relative share of urban transport in 
this total.  

Three courses of action are nowadays explored to reduce CO2 emissions due to transport. The first 
two aim at making the urban transport offer more environment friendly; their impact on the 
reduction of emissions depends on the following factors: number of vehicles, level of congestion, 
driver behaviour (speeds), state of the vehicle fleet, type of fuel.  

The improvement of the energy efficiency of vehicles and the shift to less carbonaceous fuels are 
conducive to a reduction of local air pollution (cf. the Egyptian policy of conversion of the vehicle 
fleet to natural gas). In spite of their interest, these are so-called "end of the pipe" policies; all studies 
concur to the fact that they will not be enough to achieve the goals of stabilization of GHG 
emissions.  

The second course of action, that of modal transfer to less polluting modes, requires vigorous 
policies of development of public transport (infrastructures of mass transport, subsidies to 
operation…), together with concurrent measures aimed at limiting the use of the private car (paying 
parking in the city centre, urban toll…). 

 In the Mediterranean, tram construction and projects, for instance, have multiplied over the past 
few years (Alicante, Valencia, Barcelona, Montpellier, Marseilles, Nice, Rome, Naples, Palermo, 
Athens, Cairo, Tunis, Algiers, Constantine, Oran, Rabat…), with some examples of reduction in 
congestion, in energy consumption and in polluting emissions in the central areas of cities. However, 
problems of traffic outside of the city centre have worsened.  

Lastly, as the development of mass transport can cause urban sprawl and increase the use of the car 
on the outskirts of cities, the third type of measures aims at cutting down the demand on motorized 
travel, by acting on the urban structure, on the space organization of cities, the latter exerting a 
strong influence on the travel demand and energy consumption of the transport  sector. This 
consists particularly in control over urban sprawl and on the transport demand via cross-planning of 
the city and transport, by preserving compact urban structures and by organizing the city in such a 
way as to generate less travel, especially of the motorized type.5 In other words, it consists in 
pursuing the "city of short distances". 

The actions in this field involve the very long term future; this, accordingly, confers upon them a 
certain urgency. Yet, they are very difficult to implement, as the urban structure is largely governed 
by the operation of powerful land property and real estate markets. Nevertheless, it is possible to 
somewhat induce a shift in trends based on development and town planning schemes (urbanization 
areas, functional mixes, land use density), alongside with the activation of inner city housing.    

                                                      
5 The cross-planning of the city and transport has recently been introduced in industrialized countries (The Netherlands, Great Britain, 
Norway…) and in developing countries (Brazil, Singapore…) in order to contain the excessive use of the car. Emphasis is laid on densifying the 
urban fabric, in particular around public transport stations and connection points.  
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2.4. Pathways of reflection for further consideration 

The southern Mediterranean countries experience an accelerated urbanisation (74% of the 
population of the SEMCS would be urban by 2025). This first section has addressed the anticipated 
impacts of climate change on urban areas and highlighted their increasing vulnerability to global 
warming, extreme hydro-meteorological events and sea level rises.  

The strategies of adaptation to climate change and those aimed at mitigation have been considered 
in view of their more or less great difficulty of implementation.  

With the large-scale demand on housing in the southern Mediterranean, the construction sector 
(residential and tertiary) offers a very high energy saving potential. Technical solutions are known 
enough to allow hope for some progress in the medium term. The major difficulties are two-
pronged:   

• on the one hand, how to foster the penetration or reintroduction of  the technical solutions in the 
market of  new housing when between 30 and 60 % of  the housing stock of  the cities of  the 
Southern and Eastern Mediterranean Countries (SEMCs) (and also of  the Eastern Adriatic 
Countries (EACs)) belongs in the unregulated and self-construction housing types;  

• on the other hand, considering the sizeable stock of  existing and old buildings in the 
Mediterranean, how to improve and extend renovation and rehabilitation practices to achieve 
significant energy objectives. 

In the urban transport sector, two major courses of action for progress have been mentioned. The 
first one consists of:  

• actions on the urban transport supply side, in order to mitigate impacts on the local and global 
environment, particularly via public transport and modal transfer promotion policies;   

• policies aimed at acting on the travel demand at source, via a space organisation of  the city which 
generates less travel; these are solutions in terms of  urban policies, combining functional mixes 
and densities in order to contain urban sprawl. 

The second course of  action is certainly the more difficult, as the determining factors of  demand 
are too complex to be influenced by public policies. This course of  action is, nonetheless, 
inescapable if  the prevailing trends are to be inverted. Both reflection and action in this regard are 
all the more urgent. 
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A few professional networks and projects  

Energie Cités. Counting not less than 150 members from 24 countries, representing over 500 cities, Energie-Cités is 
the association of European local government for a sustainable local energy policy.  

MEDENER. Association of national energy efficiency agencies of Mediterranean countries. 

UMAR (Union of Mediterranean Architects). Founded in 1994 in Rabat, UMAR gathers the national organisations 
representative of the architects of the Mediterranean basin riparian countries: 18 countries from around the 
Mediterranean are represented in it. UMAR has signed a partnership agreement with the international association 
SD-MED (Association for cooperation in development and sustainable construction in the Mediterranean). 

IB Med. The Provence Alpes Côte d’Azur Region (France) launched, in late 2006, a pre-feasibility study with a view to 
creating a Mediterranean Building Institute. The project is supported by seven organisations (PUCA, ANAH, 
ADEME, Caisse des Dépôts et Consignations (Deposits and Consignments Fund), UMAR). A IB Med call for 
projects was launched in order to complement the body of available knowledge in the field of housing and town 
planning in Mediterranean areas, as well as to facilitate the mainstreaming of sustainable development objectives in 
buildings and urban land use planning projects. In view of the sizeable stock of existing buildings and of their poor 
energy performance, the option selected was to focus on improving the rehabilitation practices. 

EnviroBAT. The EnviroBAT - Méditerranée association aims to promote and enhance the environmental quality of 
building and land use planning operations in the Mediterranean region.  

Supported by the PACA (Provence Alpes Côte d’Azur) Region and ADEME, it groups the actors of the entire land use 
planning – building sector: project owners, local government, architects, consultancies, professionals, contractors, 
landscape architects, town planners ... 

MED-ENEC. Mediterranean project of energy efficiency and the use of solar energy in the building sector in the 
Mediterranean.     

 




