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1. INTRODUCTION

This paper addresses the projected impacts of climate change due to temperatjregacrea

level rise and increasing hyaireteorological hazards for the Mediterranean region, its highly
populated and physically and socially vulnerable coastal regions dufingtiver21The paper

argues that the projected climate change impaets ppsa ni f ol d 6softd secu
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 factorsGibbal Enviroantal Chan@EC): 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 SoutherifMorocco, 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) diffetlgigsifita

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).

Whi | e t h eecuity thieatdscchallenges vulnerabilities and risks posed by climate change
during this century are obvious, the public awareness and the subjective security concerns related
to clmate change are perceived on both shores as less urgent by dmakicythe 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. Butaf 24 countries (25%) have not yet submitted their

initial communication to the UNFCCC Secretariat (Cyprus, Bosnia, Serbia, Montenegro, Libya,
Syria). But also among the Mediterraneartrmsuwith GHG reduction obligations under the

Kyoto Protocol, he performance of the Annex | 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 Seae(@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 6A8¢ording 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 EUdswity agreeent?

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 swgional and national impact analyBes.message of WG | of

the Fourth Assessment Report (AR4) has been very clear with regard to the Mediterranean
(IPCC 2007: 850):

Seasonal ly, the | argest warming is |ikely t
Maximum summer temperatures areyliteelincrease more than the average in southern and

centr al Europe. é Annual precipitation I S
Medi terranean area. € The annual number of ;

Mediterranean area. Redksummer 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 Status| Signed Status| First | Sec.| Third | Fouth| KP | EU | 19906
Ratified Ratified % | % 2005
Albania 3.1094 | o 0 1.4.05 0 13.9.2002 0 0 0
Algeria 13.6.92| 9.6.93 o) 0 16.2.05 |0 IC 30.4.2001 0 0 0
Bosnia 7.9.2000 | & ? 16.4.05 | & 8 |6 & |bo 8 |0 3
Croatia 11.6.92| 8.4.96 An.1 | 11.3.99 | 30.5.07 | An.B | 2002| 6.2.2007 6 214
Cyprus 16.6.92| 15.10.97 | & 16.7.99 |8 3 5 |8 |3 8 |0 3
Egypt 9.6.92 [ 5.12.94 |0 15.3.99 | 12.1.05 |0 19.7.1999 0 0 o}
France 13.6.92| 25.3.94 | An.1 | 29.4.98 | 31.5.02 | An.B | x X X 0 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 0 16.12.98| 15.3.04 |0 IC 18.11.2000 0 0 0
Italy 5.6.92 | 15.4.94 |[An.1 [29.498 [31502 |AnB|[x [x [x [@ 8 |65 |74
Lebanon | 12.6.92| 15.12.94 | & 0 15.11.06 | 0 IC 2.11.1999 0 0 0
Libya 29.6.92| 14.6.99 |5 3 24.8.06 |98 8 |o |6 b 8 |o 3
Malta 12.6.92| 17.3.94 | & 17.4.98 | 11.11.01 IC 1.4.2004 0 0 0
Morocco | 13.6.92| 28.12.95 | & 0 25.1.02 |0 IC 1.10.2001 0 0 0
Slovenia | 13.6.92| 1.12.95 | An.1 | 21.10.98| 2.8.02 An.B | x o} o} 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 o} 4.1.96 d 0 27.1.06 |0 o} o} o} o} 0 0 o}
Tunisia 13.6.92| 15.7.93 | & 0 22103 |0 IC 1.10.2001 0 0 0
Turkey o) 24204 |0 0 0 0 IC 20.2.2007 o] 0 +75,9
Serbia 8.6.92 | 12.3.2001| o 0 19.10.07 | 0 0 0 0 0 0 0 0
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 | & 0 17.1.03 |0 IC 6.3.1997 0 0 0
Macedonia| & 28.12.98 | 0 0 18.4.04 |0 IC 25.3.2004 0 0 0
Montenegro| & 23.10.06 | & 3 4.6.07 5 5 | |6 b 8 |o 3
An. 1: Country listed in the Annex 1 to the UN Framework Convention on Climaie CHIRCCC);
An. B: Country listed in the Annex B to the Kyoto Protocol (KP) with quantitative GHG reduction obligations;
IC: Initial Communication uler the UNFCCC to the Climate Secretariat.
*) UNFCCC (Nov.2007): Change in GHG emissions including land use, land use change, forestry (LULUCF, in %)
WG | | of the I PCC (2007a: 9) cl aimed that o]
negativelyfaf ect ed by <c¢cl i mate change and these wil
The | PCC pointed to an oincreased risk of ir

increased erosion (due to storminess add\wadaise) and with regardstmuthern Europe the

2 See: UNFCGre@obdused Gas ; éxcudiegn LULWCF; aD ahttp/unfccc.intlés/inc/ grgphics/ima
ge/gif/graph3_2007_ori.gif>; including LULUCF; ahttp://unfccc.int/files/inc/graphics/image/ gif/graph4_2007_origif see: EEA:
Greenhouses gmission trends and projections in Europe 2007. Tracking progress tok&kis Ri€poid, timets/2007: 12; at:
>http://reports.eea.aopa.eu/eea_report_2007_5/en/Greenhouse_gas_emission_trends_and_projections_in_Europe. 2007.pdf



http://unfccc.int/files/inc/graphics/image/%20gif/graph4_2007_ori.gif

| PCC noted that oclimate change 1is projecte
drought) in a region already vulnerable to climate variability, and to reduce water availability,
hydropower and potential summer tourism, angeneral, crop pductivity. It is projected to

Il ncrease health risks due to heat waves and

However, the Mediterranean and especially the MENA counhtesgsecially in the desert

regions have a huge untapped resource for renewablgy 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 ientives and subsidies.

To respond to the security dangers posed by climate change with a sustainable energy strategy in
a forwardooking proactive way requires the joint perception of this security concern and the
setting up of a renewable energy rdseafcastructure for the industrial, domestic and
transportation sectors. This requires a leegerrealistic energy vision, a gyrpaoltical will of

the goverments and an urgent concern by citizens to set up the institutions for knowledge and
techndogy 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 structote 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 neanaifeagional,

national and huan 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: temperéued riseded 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 potehtiah@wvables will be discussed. The
chapter concludes with an energy vision of Montpellier that offers conceptual ideas for
integrating the policy goals for a EMmediterranean Renewable Partnership within the

f ramewor k-Mediterranead Bruon.o 0

2. PEISOR MODEL: IMPACTF GLOBAL CLIMATE CANGE

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 PEISORteaadef a

simple stressesponse model that claims direct links between stress factors, environment change
and societal responses, Pnessuttat&kespon$tSR) model dDECD (1994; 1998; 1999; 2001;

2001a) assumes that human activities put rer@ssnature 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 OECDOds PSR model dire®i )i, shesd abh et weden ha
0responsed (R)ressetedk eptfoact ol Asnoamge 6l i sted (po
povertydbda®@ woaiées odto the environment al condit
pollution, eforestation, degradation) that influence human health atdenielin grespodise d 6
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. Aeyeggurase human

3 This section relies on Brauch (2005, 2005a, Z¥&and will be developed foer inBrauch 2008.



activities in the energy, transport, industry and agricultural sector on natural resources (air, water,
soil, organisms) to which the state, society, business and international actor8eéspend.

these three elements of the P&#Rlel there are many complex interactions (resource transfers,
information, decision®).

The UN Commission for Sustainable DevelNp@GeD) used with its DSB®riving ForSeate
Respohsaodel a slightly modified framewbie European EnvironrfAgencfEEA 1998) has
devel oped a f r ame BrivingkordeliPrassuredtiatedtimpact Relspprise s 0
(DPSIRY] that offers a mechanism for the analysis of envéndal problems and for the
development of environmental indicatagsdifferent model was used as a framework for the
Millennium Ecosystem AsséB&#n@002; MEA 2005) that distinguished between direct and
indirect drivers of change that directly affect humatbewed] and ecosystem servitreshis
framework besidesi@ material minimum for a good life, health and good social relations,
security is considered as one of the key elements of huriamngethat influence the freedom

of choice. Security has been defined as: a) the ability to live in an environemmtay shfe
shelter, and b) the ability to reduce vulnerability to ecological shocks and stress (MEA 2005;
Leemans 2008). In the words oftthienan Security Comn(i8$i&2003) this refers to two basic
principles: Oprotectiond and O6empower mentd.

These dur models have served a specific purpose: to develop environmental indicators and to
guide the ecosystem assessment. But they did nod fooonsa security perspectiden the

linkages between processes of global environmental change (GEC) ahdizetisadnd their
socigpolitical consequences. This is the goal of the PEISOR model (Brauch 2005, 2006, 2008)
where:

o P(pressynefers to six drivers of global environmental changeval hexggon

e E to the effectsf the linear, nofinear or chaoi c i nteractions withi
environmental scarcity, degradation and stress;

e | to extreme or fataimpactsf humaninduced and climatelated natural hazards (storms,
flash floods, flooding, land slides, drought);

e SOto societal outcomesgnal displacement, migration, urbanization, crises, conflicts, state
failure and

e R toresponbyg 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 resilientl{figure

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 urbtanss)s These six factors interact in

a nonlinear or chaotic way and pose pressure on the political and societal context where they may

“See: Jesinghaus (n.d.), at: < h t ThepPSR madal Was gdevetoped in/ e nv i r
the 1970s by the Canadian statisticatAnony Fr i end, and subsequently adop
Environment (SOE) group; for an illustration see<dittp://www.virtualcentre.org/en/dec/tdmx/Rder/Env
Indi.htm>.

5 See: UN Commi ssi on for Sustainaédi eabDeveDepelkmn/pwevwdudorg i afat or<s

esa/sustdev/isd.htm

See:Jochen Jesinghaus fiEur opean Syst ém esfk uEa atik hipianlersiten |

vind/theory/handb_03.htm

See: European Commi ssi on: iTowar ds En vhitpr//lowwveent al pr
&i-l.nu/tepi/firstpub.htrr.
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trigger, impact or affect so@oonomic interactions either causing ortriboting to
environmental degradatiovater, soil, air) acarcifpf water and soil). The interaction among

these two processes may reswhivironmental sineas€an cause various extreme and in a few
cases even fatal impacts. However, there may also be a direct impact of chmatschizag

in an increase in hydneeteorological hazards. Enumental 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 intedis@lacement, 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 whettr 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 knowlddped response strategies. International zatgars

and transnational societal and economic organizations (govérnance).

3. GLOBAL CLIMATE CHANGAS A SECURITY DANER

Since the early 2kentury climate change has increasingly been perceived as a threat to
0international 0, Onational 6, and Ohumdn sec
(Buzan/Weever/de Wilde 1998; Waever 2008, 2008a) in government reports and in sfatements
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).

On 9 January 2004, David King, the UK Governmehies scientific adviser claimed that
climate change is a far greater threat to the world than international térhorBetruary
2004, John Reid MP, then British Secretary of State for Defence and now Home Secretary,

8 The PEISOR model has gradually developed and was discussed in many lectures to analyze different factors of GEE théth regard t
Mediterranean; see atttph//www.afespress.de/html/download_hgb.html>.

9 This section relies on Brau@bd02a, 20020 ) and on this authorés input to a policy me
conceptualization of security also Brauch (2007, 2007a, 200712080@7@007f).

oQuoted in BBC20070 Gl obal War mi n;at <btB:i/ngws.ebe.to.ul Whi/sei/dechd 3881425.stm
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