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PROJECTED CLIMATE CHANGE IMPACTS FOR 
MEDITERRANEAN SECURITY VULNERABILITY OF 
MEDITERRANEAN URBAN CENTRES 

1.  INTRODUCTION  

This paper addresses the projected impacts of climate change due to temperature increase, sea-
level rise and increasing hydro-meteorological hazards for the Mediterranean region, its highly 
populated and physically and socially vulnerable coastal regions during the 21st century. The paper 
argues that the projected climate change impacts pose manifold ôsoftõ security dangers for the 
Mediterranean region, its riparian countries (national security) but also for its economies, societies 
and its people (environmental, societal and human security).  

While the supply side factors of Global Environmental Change (GEC): climate change, water scarcity 
and degradation as well as soil erosion and desertification affect the Northern coast (South 
European EU member states: Portugal, Spain, France, Italy, Greece, Slovenia, Cyprus and Malta) 
and its Southern (Morocco, Algeria, Tunisia, Libya and Egypt) and Eastern shore (Israel, 
Palestine, Jordan, Lebanon, Syria and Turkey) as well as the Balkan countries in a similar manner, 
the demand side factors (population change, urban and rural systems) differ significantly as do 
the direct and indirect impacts of global change due to different degrees of social vulnerability 
and of the unequal coping capacities of the states and people in the region (Brauch 2001, 2002, 
2003, 2006, 2007, figure 1).  

While the ôobjectiveõ security threats, challenges, vulnerabilities and risks posed by climate change 
during this century are obvious, the public awareness and the subjective security concerns related 
to climate change are perceived on both shores as less urgent by the policy-makers, the citizens 
and the media in the riparian states (Brauch 2003, 2005, 2005a; Brauch et al. 2008, 2008a, 2009). 
By November 2007 all Mediterranean countries had ratified the UNFCCC and all, except Turkey, 
had also ratified the Kyoto Protocol. But six of 24 countries (25%) have not yet submitted their 
initial communication to the UNFCCC Secretariat (Cyprus, Bosnia, Serbia, Montenegro, Libya, 
Syria). But also among the Mediterranean countries with GHG reduction obligations under the 
Kyoto Protocol, the performance of the Annex I countries under the UN Framework 
Convention (1992) and the Annex B countries of the Kyoto Protocol (1997) has been suboptimal 
and the implementation gap has been significant.  

According to a recent study of the UNFCC Secretariat (2007), between 1990 and 2005 (without 
LULUF) Turkey increased its GHG emissions by 74.4%, Spain by 53.3%, Portugal by 42.8%, 
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Greece by 26.3%, Italy by 12.1) and Slovenia by 0.4%, while France slightly decreased its 
emissions by 1.4% and Croatia by 6.4%. According to an analysis by the European Environment 
Agency (EEA 2006) under the EU all Mediterranean EU countries missed to fully implement 
their reduction obligations under the EU solidarity agreement. 2 

The first four IPCC Assessment reports (1990, 1995, 2001 and 2007) have evaluated the available 
scientific knowledge on the climate change impacts for this region based both on the global 
circulation models and on sub-regional and national impact analyses. The message of WG I of 
the Fourth Assessment Report (AR4) has been very clear with regard to the Mediterranean 
(IPCC 2007: 850): 

Seasonally, the largest warming is likely to be é in the Mediterranean area in summer. é 
Maximum summer temperatures are likely to increase more than the average in southern and 
central Europe. é Annual precipitation is very likely é to decrease in most of the 
Mediterranean area. é The annual number of precipitation days is very likely to decrease in the 
Mediterranean area. Risk of  summer drought is likely to increase in central Europe and in the 
Mediterranean area. 

Table 1: Climate Policy Obligations and Commitments of Mediterranean Countries (2007) 

Country  UNFCCC Kyoto Protocol Communication Reduction 
Obligations 

Signed  
Ratified 

Status Signed  
Ratified 

Status First Sec. Third Fourth KP 
% 

EU 
% 

1990-
2005*) 

Albania  3.10.94 ð ð 1.4.05 ð 13.9.2002 ð 0 ð 

Algeria 13.6.92 9.6.93 ð ð 16.2.05 ð IC 30.4.2001 ð 0 ð 

Bosnia  7.9.2000 ð ? 16.4.05 ð ð ð ð ð ð 0 ð 

Croatia 11.6.92 8.4.96 An.1 11.3.99 30.5.07 An.B 2002 6.2.2007 -6  -21,4 

Cyprus 16.6.92 15.10.97 ð  16.7.99 ð ð ð ð ð ð 0 ð 

Egypt 9.6.92 5.12.94 ð 15.3.99 12.1.05 ð 19.7.1999 ð 0 ð 

France 13.6.92 25.3.94 An.1 29.4.98 31.5.02 An.B x x x ð -8 0 -7,1 

Greece 12.6.92 4.8.94 An.1 29.4.98 31.5.02 An.B x x x x -8 +25 +25,3 

Israel 4.6.92 4.6.96 ð 16.12.98 15.3.04 ð IC 18.11.2000  ð 0 ð 

Italy 5.6.92 15.4.94 An.1 29.4.98 31.5.02 An.B x x x ð -8 -6,5 -7,4 

Lebanon 12.6.92 15.12.94 ð ð 15.11.06 ð IC 2.11.1999 ð 0 ð 

Libya 29.6.92 14.6.99 ð ð 24.8.06 ð ð ð ð ð ð 0 ð 

Malta 12.6.92 17.3.94 ð 17.4.98 11.11.01  IC 1.4.2004 ð 0 ð 

Morocco 13.6.92 28.12.95 ð ð 25.1.02 ð IC 1.10.2001 ð 0 ð 

Slovenia 13.6.92 1.12.95 An.1 21.10.98 2.8.02 An.B x ð ð x -8 -8 -20,1 

Spain 13.6.92 21.12.93 An.1 29.4.98 31.5.02 An.B x x x x -8 +15 +59,8 

Syria ð 4.1.96 ð ð 27.1.06 ð ð ð ð ð ð 0 ð 

Tunisia 13.6.92 15.7.93 ð ð 22.1.03 ð IC 1.10.2001 ð ð ð 

Turkey ð 24.2.04 ð ð ð ð IC 20.2.2007 ð 0 +75,9 

Serbia 8.6.92 12.3.2001 ð ð 19.10.07 ð ð ð ð ð ð 0 ð 

Portugal 13.6.92 12.12.93 An.1 29.4.98 31.5.02 An.B x x x x -8 +27 +40.3 

Jordan 11.6.92 12.11.93 ð ð 17.1.03 ð IC 6.3.1997 ð 0 ð 

Macedonia ð 28.12.98 ð ð 18.4.04 ð IC 25.3.2004 ð 0 ð 

Montenegro ð 23.10.06 ð ð 4.6.07 ð ð ð ð ð ð 0 ð 
An. 1: Country listed in the Annex 1 to the UN Framework Convention on Climate Change (UNFCCC);  
An. B: Country listed in the Annex B to the Kyoto Protocol (KP) with quantitative GHG reduction obligations; 
IC: Initial Communication under the UNFCCC to the Climate Secretariat.  
*) UNFCCC (Nov.2007): Change in GHG emissions including land use, land use change, forestry (LULUCF, in %) 

WG II of the IPCC (2007a: 9) claimed that ònearly all European regions are anticipated to be 
negatively affected by climate change and these will pose challenges to many economic sectorsó. 
The IPCC pointed to an òincreased risk of inland flash floods, more recent coastal flooding and 
increased erosion (due to storminess and sea-level rise) and with regard to southern Europe the 
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IPCC noted that òclimate change is projected to worsen conditions (high temperatures and 
drought) in a region already vulnerable to climate variability, and to reduce water availability, 
hydropower and potential summer tourism, and, in general, crop productivity. It is projected to 
increase health risks due to heat waves and frequent forest fires.ó 

However, the Mediterranean and especially the MENA countries ð especially in the desert 
regions - have a huge untapped resource for renewable energy whose technical solar (thermal and 
photovoltaic) energy potential could satisfy the total energy demand for the whole Euro-
Mediterranean region, once an economy of scale has been reached and their costs will be fully 
competitive without public incentives and subsidies.  

To respond to the security dangers posed by climate change with a sustainable energy strategy in 
a forward-looking proactive way requires the joint perception of this security concern and the 
setting up of a renewable energy research infrastructure for the industrial, domestic and 
transportation sectors. This requires a longer-term realistic energy vision, a strong political will of 
the governments and an urgent concern by citizens to set up the institutions for knowledge and 
technology development and the political and economic structures that the new knowledge and 
technologies can be fully and economically applied to address the causes by shifting from fossil to 
renewable energy sources. 

The paper and the presentation are structured into 10 parts. After this introduction, the author 
develops his PEISOR model for analyzing the impacts of global environmental and climate 
change on humankind, he briefly refers to global climate change as a new international, regional, 
national and human security challenge, and to environmental security issues in the Mediterranean 
region. This will be followed by a review of regional demographic trends and by an analysis of 
climate change impacts and regional consequences: temperature, sea-level rise and hazards and of 
the awareness and implementation gap in most Mediterranean states. The paper then briefly 
addresses the growing vulnerability of Mediterranean urban centres before the strategies for 
coping with the causes and impacts with the potential of renewables will be discussed. The 
chapter concludes with an energy vision of Montpellier that offers conceptual ideas for 
integrating the policy goals for a Euro-Mediterranean Renewable Partnership within the 
framework of a ôEuroõ- Mediterranean Union.  

2.  PEISOR MODEL: IMPACT OF GLOBAL CLIMATE CHANGE3 

To analyze the relationship between global environmental change and climate change and 
humankind, both as anthropogenic causes and as the victims of their impacts (temperature 
increase, sea level rise and hazards), this author has proposed his PEISOR model. Instead of a 
simple stress-response model that claims direct links between stress factors, environment change 
and societal responses, the Pressure-State-Response (PSR) model of OECD (1994; 1998; 1999; 2001; 
2001a) assumes that human activities put pressure on nature that leads to environmental changes 
(climate change, water and soil degradation, biodiversity loss) to which the state and society 
respond with ecological and economic measures and programmes.  

The OECDõs PSR model distinguished between ôpressureõ (P), ôstate of the environmentõ (S) and 
ôresponseõ (R) indicators. Among ôpressureõ key factors are listed (population growth, consumption, 
poverty), while ôstateõ refers to the environmental conditions that emerge from this pressure (air 
pollution, deforestation, degradation) that influence human health and well-being, and ôresponseõ 
points to the manifold activities of society to avoid, prevent and reduce negative impacts on the 
environment and to protect natural resources from these effects. Among the pressures are human 
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activities in the energy, transport, industry and agricultural sector on natural resources (air, water, 
soil, organisms) to which the state, society, business and international actors respond. Between 
these three elements of the PSR model there are many complex interactions (resource transfers, 

information, decisions).
4
 

The UN Commission for Sustainable Development (UN-CSD) used with its DSR (Driving Force-State-
Response) model a slightly modified framework.5 The European Environment Agency (EEA 1998) has 
developed a framework that distinguishes òDriving Force - Pressure - State ð Impact - Response 
(DPSIR)6 that offers a mechanism for the analysis of environmental problems and for the 
development of environmental indicators.7 A different model was used as a framework for the 
Millennium Ecosystem Assessment (MA 2002; MEA 2005) that distinguished between direct and 
indirect drivers of change that directly affect human well-being and ecosystem services. In this 
framework besides the material minimum for a good life, health and good social relations, 
security is considered as one of the key elements of human well-being that influence the freedom 
of choice. Security has been defined as: a) the ability to live in an environmentally clean and safe 
shelter, and b) the ability to reduce vulnerability to ecological shocks and stress (MEA 2005; 
Leemans 2008). In the words of the Human Security Commission (CHS 2003) this refers to two basic 
principles: ôprotectionõ and ôempowermentõ. 

These four models have served a specific purpose: to develop environmental indicators and to 
guide the ecosystem assessment. But they did not focus ð from a security perspective ð on the 
linkages between processes of global environmental change (GEC) and natural hazards and their 
socio-political consequences. This is the goal of the PEISOR model (Brauch 2005, 2006, 2008) 
where:  

 P (pressure) refers to six drivers of  global environmental change (survival hexagon);  

 E to the effects of  the linear, non-linear or chaotic interactions within the ôhexagonõ on 
environmental scarcity, degradation and stress;  

 I to extreme or fatal impacts of  human-induced and climate-related natural hazards (storms, 
flash floods, flooding, land slides, drought);  

 SO to societal outcomes: internal displacement, migration, urbanization, crises, conflicts, state 
failure and  

 R to response by the society, the business community, the state where both traditional and 
modern technological knowledge can make a difference.  

While hazards cannot be prevented, their impact in terms of deaths, affected people, economic 
and insured damages can be reduced by a combination of policies and measures that link 
protection with empowerment of the people to become more resilient (figure 1).  

Figure 1 refers in the first column under causes or pressure to six key factors contributing to 
GEC, three supply or environmental factors (land, air and water) and three demand or human 
factors (the population living and working in rural or urban systems). These six factors interact in 
a nonlinear or chaotic way and pose pressure on the political and societal context where they may 
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trigger, impact or affect socio-economic interactions either causing or contributing to 
environmental degradation (of  water, soil, air) or scarcity (of  water and soil). The interaction among 
these two processes may result in environmental stress that can cause various extreme and in a few 
cases even fatal impacts. However, there may also be a direct impact of  climate change resulting 
in an increase in hydro-meteorological hazards. Environmental stress may increase the impact of  
hazards (especially for those with a high degree of  social vulnerability) and cause or contribute 
(with natural hazards and conflicts) to internal displacement, urbanization and to transboundary 
migration.  

Figure 1. PEISOR-Model (Source: Brauch (2005, 2008). 

 

Whether these factors result in domestic crises, disasters and in a few worst cases in violent 
conflicts or whether these can be avoided depends on many specific factors and activities 
resulting from the interaction between the three actors representing the state, the society and the 
business community but also on the use of  both traditional and modern technical and 
organizational knowledge and knowledge-based response strategies. International organizations 
and transnational societal and economic organizations (governance).8 

3.  GLOBAL CLIMATE CHANGE AS A SECURITY DANGER 

Since the early 21st century climate change has increasingly been perceived as a threat to  
ôinternationalõ, ônationalõ, and ôhuman securityõ. Climate change has gradually been securitized 
(Buzan/Wæver/de Wilde 1998; Wæver 2008, 2008a) in government reports and in statements of 
government officials in the United Kingdom, in Germany (BMU 2002; Brauch 2002, 2003e, 
2004, 2006a; WBGU 2007, 2007a, 2008), and in the US (Schwartz/Randall 2003, 2004; 
Purvis/Busby 2004; CNA 2007).9  

On 9 January 2004, David King, the UK Government's chief scientific adviser claimed that 
climate change is a far greater threat to the world than international terrorism.10 In February 
2004, John Reid MP, then British Secretary of State for Defence and now Home Secretary, 
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