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1. Introduction and Overview1. Introduction and Overview
�� Climate change causes temperature increase, sea level Climate change causes temperature increase, sea level 

rise and an increase of climaterise and an increase of climate--related hazards. related hazards. 
�� Heat wave of 2003 killed 50Heat wave of 2003 killed 50--70.000 people in Europe70.000 people in Europe
�� SeaSea--level rise: severe impacts on urban centres in the level rise: severe impacts on urban centres in the 

deltas of the Nile, Po, Rhone and Danubedeltas of the Nile, Po, Rhone and Danube
�� Climate change impacts threaten Climate change impacts threaten health, security & health, security & survisurvi--

valval of Mediterranean people & of Mediterranean people & affect agriculture, tourismaffect agriculture, tourism
�� Climate change poses challenges, vulnerabilities & risks Climate change poses challenges, vulnerabilities & risks 

for for regional, national, environmental & human securityregional, national, environmental & human security
�� Adaptation:Adaptation: protection of urban centres: protection of urban centres: city planning, 

dams
�� Mitigation:Mitigation: Implementation of Kyoto Protocol and Post Implementation of Kyoto Protocol and Post 

2012 Climate Change Regime: GHG reduction, energy 2012 Climate Change Regime: GHG reduction, energy 
efficiency Mediterranean renewable energy strategyefficiency Mediterranean renewable energy strategy



1.1. 1.1. ClimateClimate Change Impacts for MENAChange Impacts for MENA

�� Climate change in the 21st century will affect Climate change in the 21st century will affect MediterMediter--
raneanranean more than Central and Northern Europemore than Central and Northern Europe

�� MENA will get much hotter, precipitation will decline, MENA will get much hotter, precipitation will decline, 
sea level will rise and affect coast linessea level will rise and affect coast lines

�� Weather related hazards will rise: droughts, forest Weather related hazards will rise: droughts, forest 
fires, heat waves, flash floods, land slides and the fires, heat waves, flash floods, land slides and the 
yield of many crops will declineyield of many crops will decline

�� The public awareness, social vulnerability, impact and The public awareness, social vulnerability, impact and 
coping capacity differ in Europe & MENAcoping capacity differ in Europe & MENA

�� Solution requires a EuroSolution requires a Euro--MENA climate partnershipMENA climate partnership
�� Renewables are a key component of policy responseRenewables are a key component of policy response



1.2. Key vulnerability of European systems to 
Climate change (IPCC, WG II, AR4: p. 558)



2. PEISOR Model: Impact of 2. PEISOR Model: Impact of 
Global Climate ChangeGlobal Climate Change

�� Focus: environment <Focus: environment <––> human interaction> human interaction
�� PEISOR PEISOR modelmodel distinguishesdistinguishes 5 5 stagesstages::

�� P:P: PPressureressure: : CausesCauses of GEC : of GEC : SurvivalSurvival hexagonhexagon
�� E:E: EEffectffect: : environmentalenvironmental scarcityscarcity, , degradationdegradation & & 

stressstress
�� I:I: IImpactmpact: Extreme : Extreme oror fatal fatal outcomeoutcome: : hazardshazards
�� SO:SO: SSocietal ocietal OOutcomesutcomes: disaster, migration, cri: disaster, migration, cri--

sis, conflict or c. resolution and peace makingsis, conflict or c. resolution and peace making
�� R:R: RResponseesponse by state, society, business and by by state, society, business and by 

using knowledge to enhance coping capacity using knowledge to enhance coping capacity 
and resilienceand resilience



2.12.1. PEISOR Model:  Global Change, . PEISOR Model:  Global Change, 
EnvironmentalEnvironmental Stress, Impacts & Extreme Stress, Impacts & Extreme 

SocietalSocietal OutcomesOutcomes



3. Global Climate Change as a 3. Global Climate Change as a 
Security DangerSecurity Danger

� Climate change poses many poses many „„soft securitysoft security““ threats, threats, 
challenges, vulnerabilities & risks for challenges, vulnerabilities & risks for Mediterranean,Mediterranean,
national,national, environmental and human securityenvironmental and human security that that 
require nonrequire non--military coping strategies:military coping strategies:
�� Effective policy implementation to cope with Effective policy implementation to cope with climate changeclimate change

by reducing greenhouse gas emissions in all countriesby reducing greenhouse gas emissions in all countries

PolicyPolicy responseresponse: : ReactiveReactive vs. vs. proactiveproactive
�� Stern (06) Price of Stern (06) Price of nonnon--actingacting isis higherhigher thanthan twotwo worldworld warswars!!
�� EnergyEnergy resourceresource conflictsconflicts: : warswars overover controlcontrol of of oiloil and gasand gas
�� ReactiveReactive:: postponepostpone burdenburden to to nextnext generationsgenerations, , adaptationadaptation
�� ProactiveProactive:: ShiftShift in in energyenergy consumptionconsumption, , increaseincrease energyenergy

efficiencyefficiency, , shiftshift fromfrom fossil to fossil to renewablerenewable energyenergy sourcessources..



3.1.  Reconceptualizing 3.1.  Reconceptualizing SecuritySecurity:   :   
TowardsTowards EnvironmentalEnvironmental & Human Security& Human Security

Trends in Trends in rethinkingrethinking of security of security sincesince 1990:1990:
-- WideningWidening, , DeepeningDeepening and and SectorialisationSectorialisation
-- DimensionsDimensions & & LevelsLevels of a of a „„widewide security security conceptconcept““

GECGECGlobal/Planetary Global/Planetary ��������

WaterWater
securitysecurity

� �� �WaterWater
securitysecurity

Mediterranean Mediterranean 
(Regional)(Regional)
InternationalInternational

Food, Food, healthhealth
securitysecurity

� �� �EnergyEnergy
securitysecurity

In In MiddleMiddle East East thisthis
Security c. Security c. prevailsprevails

NationalNational

� �� �Societal/CommunitySocietal/Community

Food sec.Food sec.
HealthHealth sec.sec.

CauseCause
& & VictimVictim

Food sec.Food sec.
HealthHealth sec.sec.

Human individual Human individual ��������

SocietalSocietalEnvironEnviron--
mental mental ��������

EconomicEconomicPoliticalPoliticalMiliMili--
tarytary

Security dimension Security dimension ��������
�������� Level of interactionLevel of interaction



4. Environmental Security Threats 4. Environmental Security Threats 
for the Mediterraneanfor the Mediterranean

�� Southern EuropeSouthern Europe: High impact and high economic, political : High impact and high economic, political 
coping capacity and higher resilience;coping capacity and higher resilience;

�� North Africa:North Africa: High impact and low economic, political coping High impact and low economic, political coping 
capacity and higher social vulnerability;capacity and higher social vulnerability;

Impact of Impact of climateclimate relatedrelated hazardshazards: Flash : Flash FloodsFloods
�� Different Different vulnerabilitiesvulnerabilities of of citiescities in North & South in North & South 
�� DueDue to to higherhigher socialsocial vulnerabilityvulnerability & & lowerlower copingcoping capacitycapacity: : 

MENA MENA countriescountries will will bebe affectedaffected moremore severelyseverely
�� 19751975--2001; 38 2001; 38 floodsfloods: 2,924 : 2,924 fatalitiesfatalities in North in North AfricaAfrica

•• November 2001: Algiers 921 November 2001: Algiers 921 dieddied (31% of total), 300 (31% of total), 300 miomio..
•• Most Most costlycostly floodflood in in MediterraneanMediterranean: November 2005 in : November 2005 in ItalyItaly:  US$ 13 :  US$ 13 

billionbillion damagedamage, 64 , 64 fatalitiesfatalities



5. Regional Demographic Trends 5. Regional Demographic Trends 
by 2025 and 2050by 2025 and 2050 (UN 2000/2006)(UN 2000/2006)

UN Population Projections, medium variant, UN Population Projections, medium variant, 
RevisionsRevisions of 2000, 2004, 2006of 2000, 2004, 2006

�� Southern EU Europe: Projections for 2025 and 2050Southern EU Europe: Projections for 2025 and 2050
�� Rev. 2000: significant population decline in Spain and ItalyRev. 2000: significant population decline in Spain and Italy
�� Rev. 2006: stabilization due to immigration:Rev. 2006: stabilization due to immigration:--23 23 miomio.; +12,7 .; +12,7 miomio. . 

�� North Africa: UN medium population projections: North Africa: UN medium population projections: 
2006 revision2006 revision

�� Rev. 2000: Increase (2000Rev. 2000: Increase (2000--2050) for North Africa by 96 million2050) for North Africa by 96 million
�� Rev. 2006: : Increase (2000Rev. 2006: : Increase (2000--2050) for North Africa by 93 million2050) for North Africa by 93 million
�� Changes between 2000 and 2006: Growth (2000Changes between 2000 and 2006: Growth (2000--2050)2050)

•• Slower growth for Morocco by 12.7 instead of 20.5 million Slower growth for Morocco by 12.7 instead of 20.5 million 
(due to estimated emigration to Europe)(due to estimated emigration to Europe)
•• Higher growth for Egypt by 53,3 million instead of 46 millionHigher growth for Egypt by 53,3 million instead of 46 million



6. 6. Climate Change Impacts and Regional Climate Change Impacts and Regional 
SocioSocio--Economic ConsequencesEconomic Consequences

Climate Change Impacts: Temperature & Sea level RiseClimate Change Impacts: Temperature & Sea level Rise
�� Global average temperature Global average temperature 

rise in 20rise in 20thth century: century: + 0.6+ 0.6°°CC
PProjected temperature rise: rojected temperature rise: 
�� TAR (1990TAR (1990--2100):2100):+1.4+1.4--5. 85. 8°°CC
�� AR4 (07):AR4 (07):+1.1+1.1--6.4 (1.86.4 (1.8--4)4)°°CC
Sources: IPCC 1990,1995,2001,Sources: IPCC 1990,1995,2001,’’0707

Sea level Rise:Sea level Rise:
�� 2020thth cent.: cent.: +0,1+0,1--0,20,2 metresmetres
�� TAR: 21st century: TAR: 21st century: 99--88 cm88 cm
�� AR4 (2000AR4 (2000--2100):2100): 1818--59 cm59 cm



6.1. 6.1. AverageAverage ValueValue of of SurfaceSurface TemperatureTemperature
(IPCC 2007, WG 1, AR4, p. 14)(IPCC 2007, WG 1, AR4, p. 14)



6.2. 6.2. ProjectedProjected Impacts of Impacts of ClimateClimate
ChangeChange



6.3. 6.3. ProjectedProjected Winter Winter TemperatureTemperature and and 
Winter Winter PrecipitationPrecipitation (2020(2020--2080) 2080) 



6.4. 6.4. ProbabilityProbability of Hot Summers of Hot Summers 
(M. (M. ParryParry, IPCC, London, 2005), IPCC, London, 2005)



6.5. 6.5. WaterWater AvailabilityAvailability 20502050
(M. (M. ParryParry, IPCC, London, 2005), IPCC, London, 2005)



7.7. Environmental Impacts of Environmental Impacts of 
Climate Related Natural HazardsClimate Related Natural Hazards

�� DuringDuring thethe 20 20 thth Century Century climateclimate relatedrelated nana--
turaltural hazardshazards havehave increasedincreased::
�� DroughtDrought ((waterwater scarcityscarcity and and degradationdegradation))
�� HeatHeat waveswaves ((impactimpact on human on human beingsbeings, , agricultureagriculture))
�� ForestForest firesfires
�� Flash Flash floodsfloods and and landslideslandslides

�� DuringDuring thethe 21st Century 21st Century climateclimate changechange willwill
�� increaseincrease temperaturetemperature and and reducereduce precipitationprecipitation
�� DroughtsDroughts maymay intensifyintensify and and desertificationdesertification maymay becomebecome

irreversible in irreversible in somesome regionsregions
�� HeatHeat waveswaves will will increaseincrease
�� In In somesome areasareas agriculturalagricultural yieldsyields will will declinedecline..



7.1. Climate change as a threat 7.1. Climate change as a threat 
to international securityto international security

�� WBGU: WBGU: climateclimate changechange couldcould exacerbateexacerbate environmentalenvironmental crisescrises: : 
droughtdrought, , waterwater scarcityscarcity & & soilsoil degradationdegradation, , intensifyintensify landland--useuse conflictsconflicts
& & triggertrigger furtherfurther envienvi--ronmentallyronmentally--inducedinduced migrationmigration..

�� New New conflictconflict constellationsconstellations areare likelylikely to to occuroccur. . SeaSea--levellevel riserise; ; stormstorm & & 
floodsfloods couldcould threatenthreaten citiescities & & industrialindustrial regionsregions in China, in China, IndiaIndia & USA.& USA.

�� WBGU WBGU identifiedidentified 4 4 conflictconflict constellationsconstellations in different in different worldworld regionsregions::
1.1. ““ClimateClimate--inducedinduced degradationdegradation of of freshwaterfreshwater resourcesresources””:: 1.1 1.1 billionbillion peoplepeople

areare currentlycurrently withoutwithout accessaccess to to safesafe drinkingdrinking waterwater. . TheThe situationsituation couldcould
worsenworsen for for hundredshundreds of of millionsmillions of of peoplepeople as as climateclimate changechange alters alters thethe
variabilityvariability of of precipitationprecipitation & & quantityquantity of of availableavailable waterwater..

2.2. ““ClimateClimate--inducedinduced declinedecline in in foodfood productionproduction””:: MoreMore thanthan 850 850 millionmillion
peoplepeople worldwideworldwide areare undernourishedundernourished. . ThisThis situationsituation isis likelylikely to to worsenworsen in in 
futurefuture as a as a resultresult of of climateclimate changechange..

3.3. ““ClimateClimate--inducedinduced increaseincrease in in stormstorm and and floodflood disastersdisasters””::
4.4. ““EnvironmentallyEnvironmentally--inducedinduced migrationmigration””: : 



7.2. WBGU Regional 7.2. WBGU Regional HotspotsHotspots



8. 8. Mediterranean Region & Coast: Mediterranean Region & Coast: 
Impact and Policy ImplementationImpact and Policy Implementation

�� MediterraneanMediterranean regionregion isis moremore vulnerablevulnerable to to ClimateClimate
Change Change thanthan Central & Northern EuropeCentral & Northern Europe

�� MediterraneanMediterranean coastlinecoastline and and coastalcoastal urban urban centrescentres
areare mostmost vulnerablevulnerable to to directdirect and and indirectindirect impactsimpacts..

�� TheThe MENA MENA countriescountries havehave no and South European no and South European 
Countries Countries havehave lowlow GHG GHG reductionreduction obligationsobligations..

�� ThereThere isis an an awarenessawareness and and policypolicy implementationimplementation gapgap
betweenbetween Central & Northern Europe & Central & Northern Europe & MediterraneanMediterranean..

�� TheThe MediterraneanMediterranean and MENA and MENA regionregion has a high and has a high and 
unun--usedused renewablerenewable energyenergy potential.potential.



8.1. 8.1. MediterraneanMediterranean CoastalCoastal CitiesCities & & 
Pollution hot Pollution hot spotsspots at at thethe coastcoast

Mediterranean coast is densely 
populated and highly vulnerable 
due to many pollution hotspots.
The vulnerability will increase 
with population growth and sea-
level rise until 2100. There is time 
for adaptation & mitigation.



8.2. Blue Plan: Population Change and 8.2. Blue Plan: Population Change and 
SaturationSaturation of of MediterraneanMediterranean CoastalCoastal RegionRegion

BaselineBaseline scenarioscenario increaseincrease in in pressurespressures::
•• coastalcoastal citycity populationspopulations risesrises: 70 (2000) to 90 : 70 (2000) to 90 miomio (2025),(2025),
•• 312 312 miomio, , touriststourists in in coastalcoastal areasareas versusversus 175 175 millionmillion (2000)(2000)

a a densitydensity per km of per km of coastcoast couldcould tripletriple in in thethe South and East,South and East,
•• 360 360 coastalcoastal powerpower plantsplants byby 2025 2025 versusversus 200 in 2000,200 in 2000,
•• severalseveral dozendozen refineriesrefineries and additional and additional industrialindustrial
complexescomplexes in in thethe South and East, South and East, 

��PerhapsPerhaps 175 175 newnew desalinizationdesalinization plantsplants withwith a a capacitycapacity of 6 of 6 
000 m3 per 000 m3 per dayday and and newnew harborsharbors, , roadsroads and and airportsairports..

��Population Population densitydensity and and economiceconomic activityactivity as well as as well as 
installationinstallation and and wealthwealth increasingincreasing in in MediterraneanMediterranean coastalcoastal
regionregion..



8.3. 8.3. MediterraneanMediterranean Impact & ResponseImpact & Response
�� KyotoKyoto ProtocolProtocol (1997): (1997): --5% of GHG 5% of GHG emissionsemissions byby

20082008--2012 2012 fromfrom 1990 1990 levelslevels (EU(EU--15: 15: --8%)8%)
�� ObligationsObligations of of fivefive EU EU MediterraneanMediterranean countriescountries

underunder EU EU implementationimplementation agreementagreement
�� Italy(Italy(--6.5),France (0),Spain (+15),Greece (+25),Portugal (+27)6.5),France (0),Spain (+15),Greece (+25),Portugal (+27)
�� Germany (Germany (--21%), UK (21%), UK (--12,5%)12,5%)

�� Performance of Performance of fivefive EU EU MediterraneanMediterranean countriescountries
�� SomeSome MediterraneanMediterranean countriescountries havehave suboptimal suboptimal perper--
formanceformance & & insufficientinsufficient policypolicy implementationimplementation

�� Lack of Lack of publicpublic awarenessawareness & & pressurepressure

�� MENA MENA countriescountries havehave no no obligationsobligations butbut climateclimate
changechange offersoffers a a hugehuge opportunityopportunity. . TheyThey havehave a a 
hugehuge solar solar energyenergy potential potential thatthat cancan satisfysatisfy total total 
energyenergy needsneeds of of thethe EuroEuro--MediterraneanMediterranean regionregion



8.4. 8.4. GreenhouseGreenhouse emissionsemissions of 25 EU of 25 EU countriescountries
byby 2010, 2010, missingmissing reductionreduction goalsgoals (EEA 2007)(EEA 2007)



9.9. Coping with the Causes and Coping with the Causes and 
Impacts: Potential of RenewablesImpacts: Potential of Renewables

�� IEA, WEO 2007: IEA, WEO 2007: ReferenceReference ScenarioScenario –– worldworld’’ss energyenergy demanddemand will will growgrow
overover 50% in 2030 (2007). China & 50% in 2030 (2007). China & IndiaIndia accountaccount for 45% of for 45% of increaseincrease in in gloglo--
balbal primaryprimary energyenergy demanddemand. . TheirTheir energyenergy useuse will double will double fromfrom 2005 to 2030. 2005 to 2030. 

�� Oil, gas, Oil, gas, coalcoal will will dominatedominate; ; coalcoal will will growgrow mostmost rapidlyrapidly duedue to to demanddemand in in 
China & China & IndiaIndia. Global . Global energyenergy--relatedrelated CO2 CO2 emissionsemissions will will riserise byby 57%.57%.

�� China will China will overtakeovertake thethe US as US as biggestbiggest emitteremitter in 2007in 2007, , IndiaIndia becomesbecomes 3rd 3rd 
emitteremitter byby 2015. 2015. ChinaChina’’ss perper--capitacapita emissionsemissions = OECD Europe = OECD Europe byby 2030.2030.

�� Net Net oiloil importsimports in China & in China & IndiaIndia jumpjump fromfrom 5.4 5.4 mbmb/d in 2006 to 19.1 /d in 2006 to 19.1 mbmb/d /d 
in 2030 in 2030 –– ((moremore thanthan combinedcombined importsimports of of United United StatesStates & Japan & Japan todaytoday).).

�� A A supplysupply--sideside crunchcrunch up to 2015, up to 2015, withwith abrupt abrupt escalationescalation in in oiloil pricesprices!!
�� Alternative Alternative PolicyPolicy ScenarioScenario,, global global energyenergy--relatedrelated CO2 CO2 emissionsemissions wouldwould

levellevel off in off in thethe 2020s and 2020s and reachreach 34 34 GtGt in 2030 in 2030 -- almostalmost a a fifthfifth lessless thanthan in in thethe
ReferenceReference ScenarioScenario. Global . Global oiloil demanddemand wouldwould bebe 14 14 mbmb/d /d lowerlower –– a a savingsaving
equalequal to to entireentire currentcurrent outputoutput of United of United StatesStates, , CanadaCanada & & MexicoMexico combinedcombined. . 

�� Global (fossil) Global (fossil) energyenergy demanddemand will will growgrow and and pricesprices will will riserise: : thisthis will will 
createcreate a positive a positive investmentinvestment climateclimate..

�� Stern Report (Stern Report (OctoberOctober 2006):2006): significantsignificant growth growth ratesrates in CO2 in CO2 emissionsemissions
fromfrom 2002 to 2025: China (+145%). 2002 to 2025: China (+145%). BrazilBrazil (+99%), (+99%), IndiaIndia (+95%), (+95%), AfricaAfrica
(+78%), US (+39%), (+78%), US (+39%), RussiaRussia (+32%), E. Europe (+11%) Japan (+5%)(+32%), E. Europe (+11%) Japan (+5%)



9.1.9.1. Coping with Causes and Coping with Causes and 
exploiting opportunitiesexploiting opportunities

�� CopingCoping withwith causes and impacts causes and impacts 
•• a) a) reducereduce emissionsemissions, , 
•• b) b) energyenergy sufficiencysufficiency, and c) shift , and c) shift fromfrom fossilfossil to to renewablerenewable energyenergy
•• Adaptation:Adaptation: for for vulnerablevulnerable coastalcoastal citiescities, , healthhealth, agriculture, , agriculture, tourismtourism
•• Mitigation:Mitigation: unique unique opportunityopportunity for future for future MediterraneanMediterranean cooperartioncooperartion::

�� DecliningDeclining FossilFossil ReservesReserves: : TunisiaTunisia, , EgyptEgypt, , AlgAlgéériaria, , LybiaLybia ««apraprèès le ps le péétroletrole»»
�� ClimateClimate Change mitigation Change mitigation strategystrategy offersoffers unique unique opportunityopportunity for a longfor a long--termterm

climateclimate & & renewablerenewable energyenergy partnershippartnership accrossaccross the the MediterraneanMediterranean CopingCoping
withwith the Impact:the Impact:

•• DisasterDisaster preparednesspreparedness & & responseresponse: A new : A new tasktask for for MediterraneanMediterranean
cooperationcooperation

�� With growing energy demand & price rise renewWith growing energy demand & price rise renew--
ablesables will become competitive: wind, biomass, will become competitive: wind, biomass, 
solar thermal and photovoltaicsolar thermal and photovoltaic

�� Huge Renewable Energy Potential in SaharaHuge Renewable Energy Potential in Sahara
for electricity, water desalination,  hydrogen for transportatifor electricity, water desalination,  hydrogen for transportationon



9.2. Growth in Wind Power (19979.2. Growth in Wind Power (1997--2006)2006)



9.3. Wind 9.3. Wind powerpower growth and growth and capacitycapacity in 2006in 2006



9.4. 9.4. PhotovoltaicPhotovoltaic installationsinstallations in EUin EU--2525



9.5. Growth in Solar Thermal 9.5. Growth in Solar Thermal CapactiyCapactiy in 2006in 2006

�� European Solar Thermal Industry Federation (ESTIF):European Solar Thermal Industry Federation (ESTIF):
�� 2 100 2 100 MWthMWth of new capacity added during 2006of new capacity added during 2006 in EU 27 + CHin EU 27 + CH
�� annual growth (47%) in Europe (3 million m2 of collector area).annual growth (47%) in Europe (3 million m2 of collector area).
�� Key drivers: public support schemes, solar obligations in Spain,Key drivers: public support schemes, solar obligations in Spain,

training programmes in France, financial incentive schemes in training programmes in France, financial incentive schemes in 
most EU countries.most EU countries.

�� Germany more than 1.000 Germany more than 1.000 MWthMWth newly installed (50% of EU newly installed (50% of EU 
market). market). 

�� 5 Mediterranean countries: Greece, France, Italy, Spain and 5 Mediterranean countries: Greece, France, Italy, Spain and 
Cyprus, now account for almost 30% of the EU market.  Cyprus, now account for almost 30% of the EU market.  

�� Total solar thermal capacity in EU27 + CH  reached 13.500 Total solar thermal capacity in EU27 + CH  reached 13.500 MWthMWth, , 
producing 9.600 producing 9.600 GWhGWh of solar thermal energy. of solar thermal energy. 

�� Goal: 1 m2 per European is possible by 2020Goal: 1 m2 per European is possible by 2020
�� Cyprus or Austria are underway to exceed that level by 2020. Cyprus or Austria are underway to exceed that level by 2020. 
�� For 2007, growth expectations for EU27+CH are just 17%. For 2007, growth expectations for EU27+CH are just 17%. 



9.6. 9.6. GermanyGermany‘‘ss RenewableRenewable StrategyStrategy
�� Legal Legal basesbases of of GermanyGermany‘‘ss renewablerenewable energyenergy strategystrategy::

�� ChancellorChancellor KohLKohL: : ElectricityElectricity FeedFeed in in lawlaw (1990)(1990)
�� ChancellorChancellor SchrSchrööder: der: RenewableRenewable EnergyEnergy LawLaw (2000)(2000)
�� ChancellorChancellor Merkel: Merkel: ComprehensiveComprehensive EnergyEnergy ConceptConcept (2007)(2007)

�� GermanyGermany‘‘ss Market Shares on Renewables:Market Shares on Renewables:
�� Windpower: 2006: 20.622 MW of 73.904 MWWindpower: 2006: 20.622 MW of 73.904 MW
�� Solar Solar PhotovoltaicPhotovoltaic: : annualannual installedinstalled capacitycapacity: 2006: 750 MW: 2006: 750 MW
�� Solar Thermal: 2006: 1000 Solar Thermal: 2006: 1000 MWthMWth (50% of EU (50% of EU marketmarket))
�� Solar Thermal Solar Thermal powerpower genrationgenration::

�� GermanyGermany‘‘ss Jobs in Jobs in thethe RenewableRenewable EnergyEnergy SectorSector::
2000         2002       2004        2006        2010          202000         2002       2004        2006        2010          202020

Wind Wind powerpower 63.900     82.10063.900     82.100
Solar Solar powerpower 25.100    40.20025.100    40.200
BiomassBiomass 56.800     95.56.800     95.400400
TotalTotal 160.500   235.600    160.500   235.600    ca. 400.000 ca. 400.000 jobsjobs
Share of ren. in Share of ren. in electricityelectricity generationgeneration 10.4%   11,8%      12,5%        20% (27%)10.4%   11,8%      12,5%        20% (27%)

�� LearningLearning CostsCosts for for RenewableRenewable EnergyEnergy StrategyStrategy
�� 2006 (0,75 2006 (0,75 centcent per KWh per KWh oror 4% of 4% of electricityelectricity costscosts of of householdshouseholds))



9.7. WBGU 9.7. WBGU EnergyEnergy StudyStudy of 2004of 2004

�� Fossil Fossil energyenergy jeopardizejeopardize naturalnatural lifelife--supportsupport systemssystems
�� 2 2 billionbillion peoplepeople lack lack accessaccess to modern to modern formsforms of of energyenergy
�� CorridorCorridor for for sustainablesustainable energyenergy policypolicy embracesembraces fourfour keykey componentscomponents::

�� Major Major reductionreduction in in thethe useuse of fossil of fossil energyenergy sourcessources; ; 
�� Substantial Substantial developmentdevelopment & & expansionexpansion of of newnew renewablerenewable energyenergy sourcessources,,
�� ImprovementImprovement of of energyenergy productivityproductivity far far beyondbeyond historicalhistorical ratesrates;;
�� PhasePhase--outout of of thethe useuse of of nuclearnuclear energyenergy..

�� NextNext 1010––20 20 yearsyears areare decisivedecisive windowwindow of of opportunityopportunity for for reconfiguringreconfiguring
energyenergy systemssystems. . TheThe laterlater thethe higherhigher costscosts..

�� MilestonesMilestones on on thethe WBGU WBGU transformationtransformation roadmaproadmap::
�� ImprovingImproving energyenergy productivityproductivity
�� Expanding renewables Expanding renewables substantiallysubstantially
�� EradicatingEradicating energyenergy povertypoverty & & seekingseeking minimumminimum levelslevels of of supplysupply worldwideworldwide
�� MobilizingMobilizing financialfinancial resourcesresources for global for global transformationtransformation of of energyenergy systemssystems
�� UsingUsing modelmodel projectsprojects for strategic for strategic leverageleverage, for , for energyenergy partnershipspartnerships
�� AdvancingAdvancing researchresearch and and developmentdevelopment
�� DrawingDrawing togethertogether and and strengtheningstrengthening global global energyenergy policypolicy institutionsinstitutions



WBGU Exemplary Path: Global Energy Mix9.8. WBGU Exemplary Path: Global Energy Mix



9.9. Annual electricity demand & generation within 9.9. Annual electricity demand & generation within 

the countries analysed in the MEDthe countries analysed in the MED--CSP scenarioCSP scenario
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9.10. 9.10. Annual Direct Solar Irradiance in the Southern EUAnnual Direct Solar Irradiance in the Southern EU--MENA MENA 
Region. Primary energy per square meter equals 1Region. Primary energy per square meter equals 1––2 b oil per y.2 b oil per y.

Source:Source: Trieb, Trieb, KrewittKrewitt, May, in: Brauch et al. (2008 , May, in: Brauch et al. (2008 forthcomingforthcoming))

�� http://http://www.dlr.dewww.dlr.de//tttt//desktopdefault.aspxdesktopdefault.aspx/tabid/tabid--2885/4422_read2885/4422_read--65756575//



9.11.9.11. DESERTEC DESERTEC ConceptConcept & Technology& Technology
�� DESERTEC DESERTEC ConceptConcept: : lessless thanthan 0.3% of 0.3% of desertdesert of MENA of MENA regionregion, , solar solar 

thermal thermal powerpower plantsplants cancan generategenerate enoughenough electricityelectricity and and desalinateddesalinated
seawaterseawater for for currentcurrent & & futurefuture demandsdemands in EUin EU--MENA.MENA. High solar High solar radiationradiation
outweighsoutweighs transmissiontransmission losseslosses fromfrom MENA to Europe. Solar thermal MENA to Europe. Solar thermal 
powerpower plantsplants in MENA in MENA areare moremore economiceconomic thanthan in South Europe. in South Europe. 

�� WindsWinds in in MoroccoMorocco and  Red and  Red SeaSea couldcould generategenerate additional additional elctricityelctricity. . 
�� Solar & wind Solar & wind powerpower cancan bebe distributeddistributed in MENA and in MENA and transmittedtransmitted via via HHigh igh 

VVoltageoltage DDirectirect CCurrenturrent ((HVDCHVDC) ) transmissiontransmission lineslines to Europe to Europe withwith transmistransmis--
sionsion losseslosses of 10of 10--15%. 15%. LossLoss of of powerpower duringduring transmissiontransmission cancan bebe limitedlimited
to 3% per 1000 km. to 3% per 1000 km. 

�� Solar thermal Solar thermal powerpower plantsplants ((ConcentratingConcentrating Solar Thermal Power, CSP). Solar Thermal Power, CSP). 
�� UseUse mirrorsmirrors to to concentrateconcentrate sunlightsunlight and and createcreate heatheat to to drivedrive steamsteam

turbinesturbines and and electrielectri--citycity generatorsgenerators. . ExcessExcess heatheat fromfrom additional additional 
collectorscollectors cancan bebe storedstored in in tankstanks of of moltenmolten saltsalt & & usedused to to powerpower steamsteam
turbinesturbines duringduring thethe nightnight oror whenwhen therethere isis a a peakpeak in in demanddemand. . 

�� To To ensureensure uninterrupteduninterrupted serviceservice duringduring overcastovercast periodsperiods oror bad bad weawea--
therther, , thethe turbinesturbines cancan also also bebe poweredpowered byby oiloil, , naturalnatural gas gas oror biomassbiomass
fuelsfuels. . WasteWaste heatheat fromfrom thethe powerpower--generationgeneration processprocess maymay bebe usedused (in (in 
cogenerationcogeneration) to ) to desalinatedesalinate seawaterseawater and for thermal and for thermal coolingcooling –– thatthat cancan
bebe a a greatgreat benefitbenefit to to locallocal populationpopulation..



9.12. Mediterranean Renewable Energy Potential9.12. Mediterranean Renewable Energy Potential

Trans-Mediterra-
nean Renewable
Energy Cooperation
(TREC) is an initia-
tive that campaigns
for the transmission
of clean power from
deserts to Europe. 

Since 2003 TREC 
has developed the
DESERTEC Con-
cept.



9.13. EU9.13. EU--MENA:MENA: existingexisting & & plannedplanned HHigh igh VVoltageoltage DDirectirect

CCurrenturrent ((HVDC) HVDC) transmissiontransmission lineslines beforebefore & & afterafter 20202020



10. Energy Vision of Montpellier: 10. Energy Vision of Montpellier: 
Mediterranean Renewable PartnershipMediterranean Renewable Partnership

�� Use Huge Renewable Energy Potential of MENA for Coping Use Huge Renewable Energy Potential of MENA for Coping 
with Climate Change Impacts in the Mediterranean regionwith Climate Change Impacts in the Mediterranean region

•• Southern Europe: Hydro, Wind, Biomass, Geothermal, Solar Southern Europe: Hydro, Wind, Biomass, Geothermal, Solar 
•• Maghreb: Wind, Solar, biomass and city wasteMaghreb: Wind, Solar, biomass and city waste

�� Relevance of Jean MonnetRelevance of Jean Monnet’’s Ideas for a Euros Ideas for a Euro--Mediterranean Mediterranean 
renewable energy partnership for coping with environmental renewable energy partnership for coping with environmental 
security challenges and exploiting technological opportunitysecurity challenges and exploiting technological opportunity

•• Preparing for the future: joint training of experts in North AfrPreparing for the future: joint training of experts in North Africa by ica by 
establishing EU funded joint research and training centres in thestablishing EU funded joint research and training centres in the e 
Maghreb and Maghreb and MashreqMashreq (e.g. American  universities in Cairo, Beirut).(e.g. American  universities in Cairo, Beirut).

•• CoCo--development and Sharing of energy technologies without nuclear development and Sharing of energy technologies without nuclear 
proliferation and security risks.proliferation and security risks.

•• Producing large scale solar thermal installations in the Sahara Producing large scale solar thermal installations in the Sahara for dofor do--
mesticmestic solar desalination, solar electricity (and in longsolar desalination, solar electricity (and in long--term future) solar term future) solar 
hydrogen for export using expositing gas pipeline systems.hydrogen for export using expositing gas pipeline systems.



10.1. 10.1. MonnetMonnet‘‘ss Realist Realist VisionaryVisionary
ThinkingThinking on on thethe European UnionEuropean Union

�� Jean Jean MonnetMonnet (1888(1888--1979)1979)
�� 1950: 1950: proposedproposed to French to French 

FM Robert FM Robert SchumanSchuman a a 
FrancoFranco--GermanGerman cooperacoopera--
tiontion on coal and stealon coal and steal

�� 19521952--1954: first president 1954: first president 
of its high authorityof its high authority

�� father of functional father of functional regioregio--
nalnal economic (energy) coeconomic (energy) co--
operation in Europe leaoperation in Europe lea--
ding to European Unionding to European Union

�� Major last Major last peacepeace projectproject
of 21st century.of 21st century.

�� Stern Report: Stern Report: costcost of of nonnon--actingacting
higherhigher thanthan costscosts of 2 of 2 worldworld warswars

�� ApplyApply MonnetMonnet‘‘ss thinkingthinking to to majormajor
security security challengechallenge of 21st centuryof 21st century

�� TransformTransform thethe threatthreat of CC to an of CC to an 
opportunityopportunity for a for a lastinglasting cooperacoopera--
tiontion acrossacross thethe for for MediterraneanMediterranean

�� BuildBuild a a MediterraneanMediterranean Union Union baba--
sedsed on on technologiestechnologies thatthat transtrans--
formform thethe threatthreat posedposed byby climateclimate
changechange intointo an an opportunitsopportunits byby aa
�� ClimateClimate changechange and and renewablerenewable

energyenergy partnerhshippartnerhship of of interestedinterested
MediterraneanMediterranean and European and European partnerpartner
countriescountries..



10.2. Nicolas 10.2. Nicolas SarkozySarkozy‘‘ss proposalproposal for a for a 
MediterraneanMediterranean UnionUnion

�� Nicolas Nicolas SarkozySarkozy proposedproposed a a MediterraneanMediterranean UnionUnion
(MU) (MU) comprisingcomprising Portugal, Spain, France, Portugal, Spain, France, ItalyItaly, , 
GreeceGreece, , CyprusCyprus, Malta, , Malta, TurkeyTurkey, , LebanonLebanon, Israel, , Israel, 
EgyptEgypt, , LibyaLibya, , TunisiaTunisia, , AlgeriaAlgeria and and MoroccoMorocco).).

�� AreasAreas of of cooperationcooperation: : sustainablesustainable developmentdevelopment, , 
energyenergy,, transporttransport, , waterwater, , cultureculture, , educationeducation, , healthhealth, , 
security security and and immigrationimmigration and to  fight and to  fight inequalitiesinequalities. . 

�� CreateCreate a a MediterraneanMediterranean Investment Bank to Investment Bank to helphelp
developdevelop thethe economieseconomies on on thethe easterneastern and and southernsouthern
edgeedge of of thethe regionregion. . 

�� MediterraneanMediterranean Union to Union to workwork closelyclosely withwith EU.EU.

�� NeedNeed: for positive : for positive cooperationcooperation: : „„winwin--winwin--situationssituations““..



10.3. 10.3. FromFrom Vision to Vision to RealisticRealistic ProjectsProjects
�� MediterraneanMediterranean isis a a commoncommon European European concernconcern & & opportuntiyopportuntiy;;
�� MU MU membershipmembership shouldshould notnot bebe limitedlimited to to MediterraneanMediterranean butbut

openopen to all European to all European countriescountries whowho areare interestedinterested to to cooperatecooperate
and and havehave somethingsomething to to offeroffer economicallyeconomically, , technologicallytechnologically

�� Framework for Framework for fewfew longerlonger--termterm economiceconomic cooperativecooperative projectsprojects::
�� InstitutionInstitution--buildingbuilding:: MediterraneanMediterranean ClimateClimate changechange partnershippartnership::

Research on regional Research on regional climateclimate changechange modellingmodelling and and impactimpact analysesanalyses
�� GEC Research Centre in GEC Research Centre in CyprusCyprus oror MaltaMalta: : DefiningDefining thethe challengechallenge
�� RenewableRenewable EnergyEnergy Research Centre in Research Centre in AndaluciaAndalucia
�� Research Centre on Research Centre on DesertificationDesertification and Migration in Almeriaand Migration in Almeria
�� AdvancedAdvanced European European TechnolgyTechnolgy InstituteInstitute in in thethe GulfGulf of of AqabaAqaba ((EgyptEgypt, , 

Jordan, Jordan, PalestinePalestine and and israelisrael: : renewablerenewable desalinationdesalination, , desertdesert agricultureagriculture
�� SeriesSeries of European of European TechnicalTechnical UniversitiesUniversities in Maghreb & in Maghreb & MashreqMashreq to to 

developdevelop thethe technologiestechnologies in in thethe regionregion withwith expertsexperts fromfrom thethe regionregion
((informationinformation and technology and technology sharingsharing for for copingcoping withwith futurefuture challengeschallenges

�� Formation of Formation of EuropeanEuropean--NorthNorth African Industrial African Industrial consortiaconsortia for for developdevelop--
mentment of solar thermal and of solar thermal and photovoltaicphotovoltaic concentratorconcentrator technolotiestechnoloties..



10.4. Solar Thermal Technologies for 10.4. Solar Thermal Technologies for 
ElectricityElectricity Generation in Generation in thethe DesertsDeserts

Concentrating Solar Power Technologies:Concentrating Solar Power Technologies:
�� alternatives: a) Fresnel concentrators, b) parabolic trough (400alternatives: a) Fresnel concentrators, b) parabolic trough (400--600 600 °°C), C), 

c) c) solar tower concept with surrounding heliostat field (1200 solar tower concept with surrounding heliostat field (1200 °°C, up to C, up to 
50 MW),50 MW), d) solar dish (for small applications up to 50 kW).d) solar dish (for small applications up to 50 kW).



10.5. 10.5. PhotovoltaicPhotovoltaic ConcentratorConcentrator
Technologies in Israel and USATechnologies in Israel and USA

A large preA large pre--commercial CPV systemcommercial CPV system
under test in Phoenix, AZ, USA, consists of under test in Phoenix, AZ, USA, consists of 

5760 plastic 5760 plastic fresnelfresnel lenses, which each lenses, which each 
focus sunlight onto one of a similar number focus sunlight onto one of a similar number 
of individual 1 cm x 1 cm silicon CPV cells. of individual 1 cm x 1 cm silicon CPV cells. 

CPV cell module exposed at 1000X at the 400 m2 PETAL solar dish test facility in Sede
Boqer, Israel.



10.6. 10.6. Need for Proactive StrategiesNeed for Proactive Strategies

DevelopingDeveloping thethe TechnoGardenTechnoGarden byby Technology Technology ShaSha--
ringring and and CodevelopmentCodevelopment in in thethe MENA MENA regionregion

�� Centres of Excellence for Advanced Research, Centres of Excellence for Advanced Research, 
Technology Development and Training on Technology Development and Training on 
Renewable EnergyRenewable Energy
�� MasreqMasreq::

•• EuroEuro--Mediterranean Barcelona Process: project Mediterranean Barcelona Process: project 
realization interregional: project fundingrealization interregional: project funding

•• E.g. EgyptianE.g. Egyptian--German Technical University in CairoGerman Technical University in Cairo

�� Maghreb (Italy & Tunisia: MEDREP: Maghreb (Italy & Tunisia: MEDREP: MediterMediter--
raneanranean Renewable Energy Programme (2004)Renewable Energy Programme (2004)



10.7. 10.7. ClimateClimate & & RenewableRenewable EnergyEnergy PartnerPartner--
shipship: A : A PillarPillar for a for a EuroEuro--MediterraneanMediterranean UnionUnion

�� ClimateClimate Change will Change will severelyseverely affectaffect thethe MediterraneanMediterranean and and 
itsits urban urban centrescentres in in thethe 21st century21st century

�� A A proactiveproactive EuroEuro--MediterraneanMediterranean copingcoping strategystrategy isis neededneeded
basedbased on on MonnetMonnet‘‘ss functionalfunctional cooperationcooperation

�� Such a Such a strategystrategy requiresrequires majormajor and and longerlonger--termterm resourcesresources..
�� StageStage 1: 1: CreatingCreating knowledgeknowledge on on thethe commoncommon threatthreat
�� StageStage 2: 2: DevelopDevelop scientificscientific, , technologicaltechnological and and policypolicy answersanswers
�� StageStage 3: 3: DevelopDevelop a a policypolicy frameworkframework for for buildingbuilding up up longerlonger--termterm

institutionsinstitutions: : e.ge.g. . institutionalinstitutional pillarspillars of a of a EuroEuro--MediterraneanMediterranean UnionUnion
�� StageStage 4: 4: DevelopDevelop consortiaconsortia for for jointjoint technology technology developmentdevelopment ((e.ge.g. . 

modelmodel of of EuroEuro--SovietSoviet gas gas pipelinepipeline deal of 1980s: gas for deal of 1980s: gas for pipelinespipelines))
�� StageStage 5: 5: EconomicEconomic coco--developmentdevelopment in in thethe MediterraneanMediterranean requiresrequires

addressingaddressing causescauses of of economiceconomic, , societalsocietal, , environmentalenvironmental & human & human 
insecurityinsecurity

�� StageStage 6: 6: ProactiveProactive StrategyStrategy as as partpart of a of a functionalfunctional peacepeace projectproject of of 
thethe 21st century in 21st century in thethe frameworkframework of a of a EuroEuro--MediterraneanMediterranean Union.Union.



Moving from the Euro-
Mediterranean Partnership Towards

A Euro-Mediterranean Union:

An Enlightening Policy Vision 
Whose Time Has Come
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