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1.1. Global Environmental Change: Global Environmental Change: 
Concepts & Research ProgrammesConcepts & Research Programmes
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1.1. 1.1. Global Global EnvironmEnvironmentalental ChangeChange (GEC)(GEC):  :  
EnvironmEnvironmentent & Security Linkages& Security Linkages

AntrophosphereEcosphere
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Biosphere

Lithosphere
Pedosphere

GEC poses a threat, challenge, vulnerabilities 
and risks for human security and survival.
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Psychosocial
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Technology



1.2. Global Environmental Change: 1.2. Global Environmental Change: 
Concepts & Research ProgrammesConcepts & Research Programmes

�� Since 1970s, 1980s GEC focused on humanSince 1970s, 1980s GEC focused on human--induced perturbations in induced perturbations in 
envirenvironmentonment encompassencompassinging manymany globally significant issues globally significant issues on on natunatu--
ralral && humanhuman--induced changes in environment, & socioinduced changes in environment, & socio--econecon.. driversdrivers
�� IGBP or International IGBP or International GeosphereGeosphere--Biosphere Programme; Biosphere Programme; 
�� IHDP or International Human Dimensions Programme; IHDP or International Human Dimensions Programme; 
�� World Climate Research Program (WCRP), DIVERSITASWorld Climate Research Program (WCRP), DIVERSITAS

�� IHDP:IHDP: contribution & adaptation of societies to changes, social, cultcontribution & adaptation of societies to changes, social, cult.., , 
econecon.., ethical, spiritual issues, our role & responsibility for the e, ethical, spiritual issues, our role & responsibility for the environ. nviron. 

�� GEC deals with GEC deals with changes in nature & society that affect humankindchanges in nature & society that affect humankind as as 
a whole and human beings both a cause and victim, however those a whole and human beings both a cause and victim, however those 
who have caused it and are most vulnerable to are often not idenwho have caused it and are most vulnerable to are often not identical. tical. 

�� GEC affects & combines ecosphere &  GEC affects & combines ecosphere &  anthroposphereanthroposphere. . 
EcosphereEcosphere:: atmosphereatmosphere (climate system), (climate system), hydrospherehydrosphere (water), (water), 
litholitho--spheresphere (earth crust, fossil fuels), (earth crust, fossil fuels), pedospherepedosphere (soil), (soil), biospherebiosphere
(life). (life). AnthroposphereAnthroposphere:: populations, social organisations, knowledge, populations, social organisations, knowledge, 
culture, economy & transport culture, economy & transport 



2.2. Global Environmental Change and Global Environmental Change and 
Security ConceptsSecurity Concepts
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2.1. A 2.1. A ClassicalClassical Definition in Definition in PoliticalPolitical
Science & International RelationsScience & International Relations

�� Arnold Arnold WolfersWolfers (1962), US of Swiss origin, realist (1962), US of Swiss origin, realist 
pointed to two sides of the security concept: pointed to two sides of the security concept: 

�� ““Security, in an Security, in an objectiveobjective sense, measures the sense, measures the 
absence of threats to acquired values, in a absence of threats to acquired values, in a 
subjectivesubjective sense, the absence of fear that such sense, the absence of fear that such 
values will be attackedvalues will be attacked””. . 

�� Absence of Absence of ““threatsthreats””:: interest of policyinterest of policy--makersmakers
�� Absence of Absence of ““fearsfears””:: interest of social scientists, interest of social scientists, 

especially of especially of contructivistscontructivists: : ““Reality is socially Reality is socially 
constructedconstructed””

�� Iraq case: WMD: Iraq case: WMD: ““subject. fearsubject. fear”” vs. vs. ““lack of lack of objobj. . 
threatthreat””



2.2. English School: 2.2. English School: HobbesHobbes, , GrotiusGrotius & & KantKant

Hobbes (1588Hobbes (1588--1679)1679) GrotiusGrotius (1583(1583--1645)1645) Kant (1724Kant (1724--1804)1804)

Security perceptionSecurity perceptionss depend on worldviews or traditionsdepend on worldviews or traditions
�� HobbessianHobbessian pessimist:pessimist: powerpower is the key category (narrow concept)is the key category (narrow concept)
�� GrotianGrotian pragmatist:pragmatist: ccooperationooperation is vitalis vital ((widewide securitysecurity conceptconcept))
�� Kantian optimist:Kantian optimist: international lawinternational law and and human human rightsrights areare crucialcrucial



2.3. Conceptual Quartet: Security Concepts in re-
lation with peace, environment & development
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••PolicyPolicy useuse of of conceptsconcepts & & 
TheoreticalTheoretical debatesdebates on on 
sixsix dyadicdyadic linkageslinkages
••L1: L1: Peace & securityPeace & security
••L 2: Peace & developmentL 2: Peace & development
••L 3: Peace & environmentL 3: Peace & environment
••L 4: L 4: DevelopmDevelopm.. & security& security
••L 5: L 5: DevelDevel.. & environment& environment
••L 6: Security & L 6: Security & environmenvironm..
[[sixsix chapterschapters reviewingreviewing & & 
assessingassessing thethe debatesdebates]]

Peace   Peace   SecuritySecurity
••II: : Security dilemmaSecurity dilemma

••

••

••

•• IV                                    IIIV                                    II
••

••

DevelopmDevelopm.. EnvironmEnvironm..
III: III: Sustainable developmentSustainable development

��Peace ResearchPeace Research
��Security StudiesSecurity Studies
��DeveDevelopmentlopment StudiesStudies
��Environment StudiesEnvironment Studies

4 4 conceptualconceptual pillarspillars
�� I: I: SecuritySecurity dilemmadilemma
�� II:II:SurvivalSurvival dilemmadilemma
�� III: III: SustSust. . developmdevelopm..
�� IV: IV: SustainSustain. . peacepeace

Conceptual LinkagesConceptual LinkagesConceptual QuartetConceptual QuartetIR rIR researchesearch programsprograms



2.3. 2.3. WhyWhy do do wewe ObserveObserve & Analyse a & Analyse a 
ReconceptualiationReconceptualiation of of SecuritySecurity??

Political context: Cold War and since 1990Political context: Cold War and since 1990
WhWhichich change is crucial and longchange is crucial and long--lastinglasting??

�� 9 November 1989:9 November 1989: unification of Germany & unification of Germany & Europe:Europe: triggered integrationtriggered integration
�� 11 September 2001:11 September 2001: vulnerability of US to terrorismvulnerability of US to terrorism USA: USA: triggered triggered revirevi--

valval of of Cold War mindset,Cold War mindset, military buildmilitary build--up, and constraints on civil liberty: up, and constraints on civil liberty: 
impact of laws on homeland securityimpact of laws on homeland security

�� Latin America: Latin America: Third wave of democratisation, economic crisis?Third wave of democratisation, economic crisis?
Did the contextual change of 1989 Did the contextual change of 1989 oror thethe impactimpact of of 11 Sep11 Sep--

tembertember trigger a global trigger a global ““reconceptualisationreconceptualisation”” of security? of security? 

PPoliticalolitical science context:science context: realismrealism��cconstructivismonstructivism
�� Kuhn: Kuhn: Scientific revolutions lead to paradigm shiftsScientific revolutions lead to paradigm shifts
�� Ideas matterIdeas matter:  emergence of constructivist approaches, security is socially :  emergence of constructivist approaches, security is socially 

constructed (speech acts)constructed (speech acts), , constructivismconstructivism shiftshift, , butbut no no scientificscientific revolutionrevolution..
�� Threats matter: Threats matter: evolution of the new worldview of the neoevolution of the new worldview of the neo--conservative conservative 

ideologues in the US & impact on IRideologues in the US & impact on IR..



2.4. Global 2.4. Global ContextualContextual Change:Change:
9 November 1989 9 November 1989 oror 11 September 2001:11 September 2001:
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2.5.  2.5.  WideningWidening of of Security ConceptSecurity Concepts: s: 
TowardsTowards EnvironmentalEnvironmental SecuritySecurity
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GECGECGlobal/Planetary Global/Planetary ��������

� �� �InternatInternat../Regional/Regional

� �� �EnergyEnergy
securitysecurity

In Cold War, In Cold War, 
US US sincesince 2001:2001:

ShrinkingShrinking

NationalNational

� �� �Societal/CommunitySocietal/Community

Food/Food/healthhealth
& & waterwater sec.sec.

CauseCause
& & VictimVictim

Food/Food/healthhealth
& & waterwater sec.sec.

Human individual Human individual ��������
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2.6. 2.6. CompilationCompilation of of EnvironmentalEnvironmental ‘‘ThreatsThreats’’, , 
‘‘ChallengesChallenges’’, , ‘‘VulnerabilitiesVulnerabilities’’ and and ‘‘RisksRisks’’

- livelihood
- poor people,
- insurance,
- financial 
services

- coastal cities, 
habitats, 
infrastructure, 
jobs
- cities, homes, 
jobs 

- deltas
- coastal zones 
- marine, 
freshwater 
ecosystems

- Small island 
states
- marine eco-
system, 
- indigenous 
communities, 
- industry, 
energy 

Climate change
- sea level rise
(creeping, long-
term)

- human 
populations 
- the poor, old 
people and 
children due to 
heat waves

- infect. disease 
- damage to 
crops
- natural systems                
- water scarcity
- forest fire

- tourism
- food security 
- fisheries
- government 
action
- econ. action

- Human health
- agriculture    
(yield decline)
- biodiversity
-
desertification 

Climate change
- temperature 
increase
(creeping, long-
term)
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3. 3. Climate Change as a New Security Challenge:Climate Change as a New Security Challenge:
WaterWater WarsWars: : ClimateClimate changechange maymay sparkspark conflictconflict
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poisoningpoisoning of of waterwater suppliessupplies & & destrucdestruc--tiontion of of economiceconomic infrastructureinfrastructure..
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3.1. Global 3.1. Global ClimateClimate Change: Change: 
TemperatureTemperature IncreasesIncreases & & SeaSea Level Level RiseRise

"�"������
�����	���(����
�
�G������
���� ����������
�����	���(����
�
�G������
���� �����
��������������������

�� Global average temperature Global average temperature 
rise in 20rise in 20thth century: century: + 0.6+ 0.6°°CC

�� PProjroj. temperature rise: . temperature rise: 
19901990--2100: 2100: +1.4 +1.4 –– 5. 85. 8°°CC

Sources: IPCC 1990, 1995, 2001Sources: IPCC 1990, 1995, 2001



3.2. 3.2. ClimateClimate Change Impacts on Change Impacts on PrecipitationPrecipitation



3.3. 3.3. ClimateClimate Change Impacts on Change Impacts on AgricultureAgriculture
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��High Potential High Potential 
forfor Food Food CrisisCrisis

(1901(1901--1995)1995)

AlcamoAlcamo//EndejanEndejan
2002: 1432002: 143

3.4. Food 3.4. Food CrisesCrises
High Potential High Potential forfor
Food Food CrisisCrisis (2001(2001--
2050) 2050) withwith GDP and GDP and 
ClimateClimate Change Change ��������

AlcamoAlcamo//EndejanEndejan 20022002--143143



3.5. FAO (2000) 3.5. FAO (2000) IncreaseIncrease in in CerealCereal ImportsImports

�� FAO: FAO: 4 March 2003, 4 March 2003, 
Rome Rome WWorld'sorld's population population 
will be better fed by 2030will be better fed by 2030,,
butbut hundreds of millions hundreds of millions 
of people in of people in develodevelo--ping ping 
countries willcountries will remain remain 
chronically hungrychronically hungry..

�� NNumber of hungry people umber of hungry people 
willwill decline from 800 million decline from 800 million 
today to 440 million in today to 440 million in 
2030. 2030. 

�� TThe target of the World he target of the World 
Food Summit Food Summit ((19961996)) to to 
reduce the number of reduce the number of 
hungry by half by 2015, hungry by half by 2015, 
will not be met by 2030.will not be met by 2030.



4. 4. Desertification as a New Desertification as a New 
Security ChallengeSecurity Challenge

AmbAmb. . HamaHama ArbaArba DialloDiallo, SG UNCCD: , SG UNCCD: 
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4.1. 4.1. DesertificationDesertification as a as a SecuritySecurity IssueIssue
DesertificationDesertification as a Food as a Food SecuritySecurity IssueIssue
�� DesertificationDesertification ((causecause) &) & droughtdrought ((impactimpact: : hydrohydro--meteorologicmeteorologic. . hazardhazard))

> > faminefamine > > migrationmigration: force : force peoplepeople to to leaveleave theirtheir homehome ((livelihoodlivelihood););
�� Major Major actorsactors & & conceptconcept usersusers: FAO, WFP, OCHA, ECHO, human. : FAO, WFP, OCHA, ECHO, human. NGOsNGOs
�� Solution: Solution: shortshort--termterm: : foodfood aidaid & & longlong--termterm: : sustainablesustainable agricultureagriculture

DesertificationDesertification as a as a HealthHealth SecuritySecurity IssueIssue
�� FamineFamine: : undernourishmentundernourishment, , malnutritionmalnutrition, high , high vulnerabilityvulnerability to to diseasedisease, , 

higherhigher rate of rate of deathdeath amongamong childrenchildren> > becomesbecomes as as healthhealth securitysecurity issueissue
�� Major Major actorsactors & & conceptconcept usersusers: WHO, OCHA, ECHO , : WHO, OCHA, ECHO , humanithumanit. . NGOsNGOs
�� Solution: Solution: shortshort--termterm: : medicalmedical aidaid & & longlong--termterm: : sustainablesustainable developmdevelopm..

DesertificationDesertification as a as a LivelihoodLivelihood SecuritySecurity IssueIssue
�� DesertificationDesertification, , droughtdrought & & faminefamine: force : force peoplepeople to to leaveleave theirtheir liveliliveli--

hoodshoods, , homeshomes, , villagesvillages, , provincesprovinces, in , in searchsearch forfor indivindiv. & . & groupgroup survivalsurvival
�� Major Major actorsactors & & conceptconcept usersusers: : inin South South AsiaAsia, UK, US, UK, US: : disasterdisaster manamana--

gersgers, OCHA, ECHO, , OCHA, ECHO, humanithumanit. . NGOsNGOs
�� Solution: Solution: enhancementenhancement of of resilienceresilience & & sustainablesustainable developmentdevelopment



5. Models on 5. Models on LinkageLinkage of Cause & Impact: of Cause & Impact: 
FromFrom thethe PSR to PEISOR ModelPSR to PEISOR Model

„„PressurePressure--StateState--ResponseResponse““
(PSR) of OECD (93, 97, 99):(PSR) of OECD (93, 97, 99):

P: pressure; P: pressure; 
S. state of S. state of envenv., ., 
R: policy response:R: policy response:

UNUN--CSD. CSD. DrivingDriving ForceForce--StateState--
ResponseResponse (DSR)(DSR)

D: D: DeterminantsDeterminants of human of human activactiv:; :; 
S: State of S: State of sustainablesustainable developmdevelopm:; :; 
R: Responses;R: Responses;

EUEU--EAA: EAA: DPSIRDPSIR--ModelModel
D: Driver,  P: D: Driver,  P: PressurePressure, S: State;, S: State;
I: Impact; R: ResponseI: Impact; R: Response



5.1. 5.1. PEISORPEISOR ModelModel: Global Environmental : Global Environmental 
Change and Extreme/Fatal OutcomesChange and Extreme/Fatal Outcomes



5.2. Securitisation of Causes, Impacts 
and Socio-economic Impacts of GEC:

�� G��G�� ���������� ���
�	����������
�	�������'�'��
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����


��P:P: CausesCauses of GEC (of GEC („„pressurepressure““): ): SurvivalSurvival hexagonhexagon

EffectsEffects:: environmentalenvironmental scarcityscarcity, , degradationdegradation andand stress, stress, 
influencedinfluenced byby national and global national and global contextcontext

��E: E: EffectEffect: : environmenvironm.. scarcityscarcity, , degradationdegradation & stress& stress
��I:I: Extreme Extreme oror fatal fatal ourcomeourcome ((„„impactimpact““): ): hazardshazards
��S:S: Societal Societal OOutcomesutcomes: disaster, migration, crisis, : disaster, migration, crisis, 

conflict, state failure etc.conflict, state failure etc.
��R: R: ResponseResponse by the state, society, the economic by the state, society, the economic 

sector and by using traditional and modern knowsector and by using traditional and modern know--
ledge to enhance coping capacity 6 resilienceledge to enhance coping capacity 6 resilience



5.3.5.3. PPressure: Six Causal ressure: Six Causal 
Determinants: Survival HexagonDeterminants: Survival Hexagon
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5.4.5.4. EEffects: Environmental Scarcity, ffects: Environmental Scarcity, 
Degradation & StressDegradation & Stress

Four Phases of Four Phases of EnvEnv. Sec, Research since 1983 . Sec, Research since 1983 -- 20032003
I���
�I���
�Phase: Conceptual Phase: Concept Environmental SecurityPhase: Conceptual Phase: Concept Environmental Security
Second Phase: Empirical Phase: Case studies: Scarcity Second Phase: Empirical Phase: Case studies: Scarcity -- ConflictConflict
�� Toronto: HomerToronto: Homer--Dixon: since 1991: 3 Projects (figure Dixon: since 1991: 3 Projects (figure ©© HomerHomer--Dixon 1998Dixon 1998))
�� ZZüürichrich/Bern: /Bern: GGüünthernther BBäächlerchler, , K.SpillmannK.Spillmann
Third Phase: Manifold Research without Integration (1995 Third Phase: Manifold Research without Integration (1995 -- pres.)pres.)



5.5.5.5.IImpact: Humanmpact: Human--Induced Natural HazardsInduced Natural Hazards
DroughtDrought,, FamineFamine and Societal Consequencesand Societal Consequences

Much knowledge on Much knowledge on thesethese factors:factors:
�� DroughtDrought, migration, crises, conflicts, migration, crises, conflicts
Lack of knowledge on linkages among Lack of knowledge on linkages among 

fatal outcomesfatal outcomes
�� DroughtDrought & & droughtdrought--indind. migration. migration
�� Famine & Famine & environm.environm.--indind. migration. migration
�� Conflicts & conflictConflicts & conflict--induced migrationinduced migration
Lack of knowledge on Lack of knowledge on societal societal 

consequencesconsequences: crises/conflicts: crises/conflicts
�� Domestic/international crises/conflictsDomestic/international crises/conflicts
�� Environmentally or warEnvironmentally or war--induced induced 

migration as a cause or consequence migration as a cause or consequence 
of crises and conflictsof crises and conflicts



5.6.5.6. SSocietal ocietal OOutcomes: utcomes: 
Knowledge on Linkages of OutcomesKnowledge on Linkages of Outcomes
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5.7.5.7. RResponse: Policy Goal: Early Warning & esponse: Policy Goal: Early Warning & 
Reducing Social Vulnerability & Resilience BuildingReducing Social Vulnerability & Resilience Building
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6. 6. Implications of Climate Change Implications of Climate Change 
for Security and Conflicts for Security and Conflicts 
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6.1. 6.1. ClimateClimate Change and Change and ConflictsConflicts
HobbesianHobbesian:: http://http://halfgeek.net/weblog/special/gwreport/Pentagon.htmhalfgeek.net/weblog/special/gwreport/Pentagon.htm ll

GrotianGrotian:: http://http://www.bmu.de/files/climges.pdfwww.bmu.de/files/climges.pdf

�� Peter Schwartz/Doug RandallPeter Schwartz/Doug Randall
� Contract Study for DoD, Net 

Assessment, Oct. 2003
�� The purpose of this reportThe purpose of this report is is 

to imagine the unthinkable to imagine the unthinkable ––
to push the boundaries of to push the boundaries of 
current research on climate current research on climate 
change so we may better change so we may better 
understand the potential understand the potential 
implications on United States implications on United States 
national security.national security.

� Vantage point: Hobbesian
� Neo-Malthusian pessimist & 

Cornucopian optimist 
� Pentagon, US national security

� Hans G. Brauch (AFES-PRESS)
� Contract Study for German En-

vironment Ministry, Nov. 2002
� The  purpose is to provide 

empirical evidence on climate 
change and conflicts and to 
contribute to the national and 
international debate on climate
protection. 

� Contribute to crisis prevention & 
crisis management & provide 
additional supportive arguments 
for precautionary & ambitious 
climate protection policy.“



6.2. Change in  6.2. Change in  ConveyerConveyer Belt & Belt & GulfGulf StreamStream



6.3. Peter Schwartz and Doug Randall: 
Climate Change as a U.S. Security Concern

�� Indications today that global warming has reached the threshold Indications today that global warming has reached the threshold where the where the 
thermohalinethermohaline circulation could start to be significantly impacted. circulation could start to be significantly impacted. 

�� These indications include observations documenting that North AtThese indications include observations documenting that North Atlantic is lantic is 
increasingly being freshened by melting glaciers, increased precincreasingly being freshened by melting glaciers, increased precipitation, & ipitation, & 
fresh water runoff making it substantially less salty over the pfresh water runoff making it substantially less salty over the past 40 years. ast 40 years. 

�� Report suggests that, due to pot. dire consequences,Report suggests that, due to pot. dire consequences, the risk of abrupt the risk of abrupt 
climate change, although uncertain & quite possibly small, shoulclimate change, although uncertain & quite possibly small, should be d be 
elevated beyond a scientific debate to a U.S. national security elevated beyond a scientific debate to a U.S. national security concernconcern

��

Climate Change
Cold
Dry

Storms

Reduction in 
Carrying 
Capacity

Food
Water

Energy

National Security
Implications

Border management
Global conflict

Economic malaise



6.4. Worst Case Conflict Scenario due to 
Climate Change (2010-2020)

2010:2010: Disagreements with Disagreements with 
Canada & Mexico over Canada & Mexico over 
water increase tensionwater increase tension
2012:2012: Flood of refugees to Flood of refugees to 
southeast U.S. & Mexico southeast U.S. & Mexico 
from Caribbean islandsfrom Caribbean islands
2015:2015: European migration European migration 
to United States (mostly to United States (mostly 
wealthy)wealthy)
2016:2016: Conflict with EuroConflict with Euro--
peanspeans over fishover fish--inging rightsrights
2018:2018: Securing North Securing North 
America, U.S. forms America, U.S. forms 
integrated security integrated security allianallian--
cece with Canada &Mexicowith Canada &Mexico
20202020:  :  DoDDoD manages manages 
borders & refugees from borders & refugees from 
Caribbean & Europe.Caribbean & Europe.

2010:2010: Border skirmishes Border skirmishes 
& conflict in Bangladesh, & conflict in Bangladesh, 
India, and China, as mass India, and China, as mass 
migration occurs toward migration occurs toward 
BurmaBurma
2012:2012: Regional instability Regional instability 
leads Japan to develop leads Japan to develop 
force projection capabilityforce projection capability
2015:2015: Strategic agreement Strategic agreement 
between Japan & Russia between Japan & Russia 
for Siberia & Sakhalin for Siberia & Sakhalin 
energy resourcesenergy resources
2018:2018: China intervenes in China intervenes in 
Kazakhstan to protect piKazakhstan to protect pi--
pelinespelines regularly regularly disrupdisrup--
tedted by rebels & criminalsby rebels & criminals

2012:2012: Severe drought and Severe drought and 
cold push Scandinavian cold push Scandinavian 
populations southward, populations southward, 
push back from EUpush back from EU
2015:2015: Conflict within the Conflict within the 
EU over food and water EU over food and water 
supply leads to supply leads to 
skirmishes and strained skirmishes and strained 
diplomatic relationsdiplomatic relations
2018:2018: Russia joins EU, Russia joins EU, 
providing energy providing energy 
resourcesresources
2020:2020: Migration from Migration from 
northern countries such northern countries such 
as Holland and Germany as Holland and Germany 
toward Spain and Italytoward Spain and Italy
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6.5. BMU 6.5. BMU StudyStudy DesignDesign

�� CCasease studies on studies on Mexico, Bangladesh and Egypt and the Mexico, Bangladesh and Egypt and the 
regional study on the Mediterraneanregional study on the Mediterranean focus on different focus on different 
climate zones, ecoclimate zones, eco--regions (tropical, subtropical, semiregions (tropical, subtropical, semi--arid arid 
&& arid). arid). 

�� They are affected by different impacts of seaThey are affected by different impacts of sea--level rise, level rise, 
temperature increases temperature increases && extreme weather events, storms, extreme weather events, storms, 
flooding, forest fires flooding, forest fires && drought. drought. 

�� The probable consequences of the environmental impacts The probable consequences of the environmental impacts 
on the conflict dimension may affect different levels from on the conflict dimension may affect different levels from 
the global, international, and regional to national, societal the global, international, and regional to national, societal 
and to the human level (and to the human level (human securityhuman security). ). 

�� The five case studies apply the same criteria The five case studies apply the same criteria && include the include the 
most recent UN data of projections of population growth most recent UN data of projections of population growth 
until 2050, urbanisation until 2030 and cities until 2015.until 2050, urbanisation until 2030 and cities until 2015.



6.6. Case Study on Mexico

�� CCasease study on Mexico distinguishes the impacts for the study on Mexico distinguishes the impacts for the 
northern, the central and the southern region of Mexico onnorthern, the central and the southern region of Mexico on
�� desertification, on desertification, on 
�� declining precipitation and the declining precipitation and the 
�� increasing demand for water (population growth &urbanisation). increasing demand for water (population growth &urbanisation). 

�� Included is the projected decline in the areas suitable for Included is the projected decline in the areas suitable for 
the production of maize without irrigation and on the the production of maize without irrigation and on the 
decline in the yield of some agricultural products. decline in the yield of some agricultural products. 

�� DDueue to projected trends and impact of severe weather to projected trends and impact of severe weather 
events that have caused severe damages in Central events that have caused severe damages in Central 
America during 1990s, America during 1990s, 
�� the pressure for (trans)migration from Central America to Mexicothe pressure for (trans)migration from Central America to Mexico &&

from there to the United States from there to the United States && Canada will increase in the Canada will increase in the 
decades to come.decades to come.



6.7. 6.7. CaseCase StudyStudy on on MexicoMexico

�� ClimateClimate changechange & & populapopula--
tionstions growth mattergrowth matter

�� First Nat. First Nat. CommComm. (97): . (97): 
59.6% 59.6% -- 75%75% of land would of land would 
become become unsuitable for unsuitable for 
maize productionmaize production duedue toto
climclimateate changechange

�� Climate change directly Climate change directly 
affects affects mortality rate through mortality rate through 
heatheat--waveswaves or or floodsfloods or or 
indirectly through indirectly through infectious infectious 
illnesses (illnesses (malaria, dengue, malaria, dengue, 
cholera, cholera, typhtyphusus).).

�� The growing urban centres The growing urban centres 
imply a imply a growth in growth in demand demand 
for waterfor water, and those in arid , and those in arid 
&& semisemi--arid areas will be arid areas will be 
affected by affected by water shortwater shortageage



6.8. 6.8. Prospective Climate Change Impact on Prospective Climate Change Impact on 
Central MexicoCentral Mexico ((SemarnapSemarnap, 1997: 32) , 1997: 32) 
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6.9. Norman Myers: 6.9. Norman Myers: UltimateUltimate SecuritySecurity (1996)(1996)
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6.10. 6.10. SurvivalSurvival Dilemma Dilemma forfor CampesinosCampesinos
BMUBMU--StudyStudy (2002)(2002)
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6.11. Impact of Climate Change on 
Security of Mexico in 21st Century?

�� The consequences [for Mexico] of not creating nearly 15 million The consequences [for Mexico] of not creating nearly 15 million jobs in jobs in 
next fifteen years are unthinkable. The youths who can not find next fifteen years are unthinkable. The youths who can not find them them 
will only have 3 options: the United States, the streets, or revwill only have 3 options: the United States, the streets, or revolution.olution.

J.G. J.G. CastaCastaññedaeda, UNAM, 1985 [Myers 1996: 139], UNAM, 1985 [Myers 1996: 139]

�� How may climate change affect the national security of Mexico inHow may climate change affect the national security of Mexico in the the 
21st century?21st century? While specific predictions are hardly possible, nevertheless itWhile specific predictions are hardly possible, nevertheless it
may be foreseen that may be foreseen that climate change as one of several factors conclimate change as one of several factors con--
tributingtributing to environmental stress in the past and even more so in the to environmental stress in the past and even more so in the 
future may contribute to domestic societal and political instabifuture may contribute to domestic societal and political instabilitylity. . 

�� Much will depend on the performance of MexicoMuch will depend on the performance of Mexico’’s economy in the decades s economy in the decades 
to come. But this require an additional price: to come. But this require an additional price: growing agricultural output growing agricultural output 
and industrial production will increase the global warming gas and industrial production will increase the global warming gas 
emissionsemissions. Thus, the . Thus, the development and implementation for national development and implementation for national 
strategies of sustainable developmentstrategies of sustainable development becomes a major task to mitigate becomes a major task to mitigate 
against the climate change impacts and to reduce the environmentagainst the climate change impacts and to reduce the environmental stress.al stress.



6.12. My 6.12. My conclusionconclusion in in BMUBMU--StudyStudy of 2002of 2002
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6.13. Grotian Policy Recommendations

�� TheThe mainmain thesisthesis of of thisthis studystudy isis thatthat cooperativecooperative
climateclimate mitigationmitigation strategiesstrategies areare neededneeded thatthat mustmust bebe
linkedlinked withwith policiespolicies to to assistassist mostmost affectedaffected countriescountries. . 

�� ThisThis requiresrequires policiespolicies thatthat containcontain thethe manifoldmanifold
causescauses of of insecurityinsecurity & & instabilityinstability & & thatthat aimaim at a at a 
regional regional peacepeace basedbased on on equityequity and and strategiesstrategies of of 
sustainablesustainable developmentdevelopment thatthat maymay also also bebe associatedassociated
withwith thethe conceptconcept of a of a ““sustainablesustainable peacepeace””. . 

�� These These policiespolicies shouldshould assistassist thesethese countriescountries to to adaptadapt
toto and to and to copecope withwith thesethese projectedprojected effectseffects of extreme of extreme 
weatherweather eventsevents and and longlong--termterm climateclimate changechange impactsimpacts



7. 7. Implications of Desertification for Implications of Desertification for 
Security: Migration and ConflictsSecurity: Migration and Conflicts

� Desertification is a slow-onset environmental challenge to 
security and survival, especially for the poor.
�� AffectsAffects thethe individualindividual, , familyfamily, , villagevillage, , regionregion and and theirtheir securitysecurity

�� AffectsAffects survivalsurvival of of ruralrural populationpopulation: : contributescontributes to rapid to rapid urbanisurbanis..

�� ViciousVicious circlecircle: : PovertyPoverty contributescontributes to to desertificationdesertification & & desertificadesertifica--
tiontion oftenoften intensifiesintensifies povertypoverty. (. (dual cause and dual cause and effecteffect relationshiprelationship))

� Drought, migration and famine are situational challenges to 
security and survival, especially for the poor.

�� DroughtDrought as a as a hydrohydro--meteorologicalmeteorological hazardhazard ((partlypartly causedcaused byby
ClimateClimate changechange and and itsits interactioninteraction withwith desertificationdesertification) has ) has forcedforced
peoplepeople to to leaveleave theirtheir homehome and and livelihoodlivelihood

�� DroughtDrought has has oftenoften resultedresulted in in faminefamine and/and/oror foodfood priceprice increasesincreases
thatthat oftenoften ledled to to strikesstrikes, , hungerhunger revoltsrevolts, , domesticdomestic crisescrises and and 
conflictsconflicts..



7.1. 7.1. Desertification, Migration and , Migration and ConflictConflict ––
CaseCase of of MexicoMexico: : AnnualAnnual AridityAridity & & PrecipitationPrecipitation



7.2. 7.2. DrynessDryness and and DesertificationDesertification in in MexicoMexico::
AnnualAnnual Evaporation & Evaporation & DryDry monthsmonths per per yearyear





7.4. Dryness and Desertification in Mexico: 
Aridity and Rural Migration



7.5. 7.5. Migrants to USA from Mexico Migrants to USA from Mexico 
by Legal Statusby Legal Status

2.400.000

2.500.000 85%
Total immigration during 5 years 80%

1.850.000

(% of illegal) 1.450.000 70%
1.100.000 28%

Illegal immigrants per year 18%
80.000

Legal immigrants per year

1980-1984 1985-1989 1990-1994 1995-1999 2000-2004

485,000 
por año 
(prom)

40.000

180.000

260.000

90.000

40.000

205.000

110.000 105.000

Source: Pew  Hispanic Center, Estimation of the Amount and Characteristics of Undocumnetated Population Living in USA



7.6. Mexican Migrants to USA 19907.6. Mexican Migrants to USA 1990-- 2003 2003 
(1000 Persons)(1000 Persons)

4.298

6.264
6.668 6.679

7.119

8.398

8.855

9.967
9,659

7.017
7.197

4.000

5.000

6.000

7.000

8.000

9.000

10.000

1990 ---- 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

SOURCE: Public-use files from the US Census Bureau, Current Population Survey, March 
Supplement, elaborated by Fernando Lozano, 2005

****

5.7 million of 
migrants in 
13 years, 
annual 
growth of  
438,000 
persons: 
1990-2003

1,000



2.492 2.414
3.070 3.332 3.475

4.224
4.865

5.627 5.910
6.573

8.895
9.815

15.178

3.673

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

January-
Nov., 
2004

Average 
2004: 
1.380 
billion 
dollars

7.7. Remittance From Migrants Sent to 7.7. Remittance From Migrants Sent to 
Mexico, 1990Mexico, 1990--20042004 ((11’’000,000 US $)000,000 US $)

SOURCE: Informes Anuales Banco de México, varios años. www.banxico.org.mx, elaborated by Fernando 
Lozano, CRIM, 2005



8. 8. Climate Change & Desertification: Climate Change & Desertification: 
Human & Environmental SecurityHuman & Environmental Security
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8.1. Increase in Human Disasters & Conflicts

Will Will thesethese fatal fatal outcomesoutcomes of global of global environmentalenvironmental changechange
((GEC) and climate change (CC) lead to conflicts?GEC) and climate change (CC) lead to conflicts?

Hypotheses
� Thesis 1: Population growth, urbanisation & persistent Population growth, urbanisation & persistent 

high poverty will high poverty will increase the societal vulnerability to increase the societal vulnerability to 
hazards and disastershazards and disasters..

� Thesis 2: Extreme weather events Extreme weather events will very likely inwill very likely in--
crease hydrocrease hydro--meteorological hazardsmeteorological hazards (droughts, flash (droughts, flash 
floods and storms).floods and storms).

� Thesis 3: Environmental stress and hazards Environmental stress and hazards may trigmay trig--
gerger distress migration and low level conflict potentials distress migration and low level conflict potentials 
within societies and among stateswithin societies and among states..



8.2. Global Impacts of Natural Hazards
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8.3. Major 8.3. Major NaturalNatural HazardsHazards (1950(1950--2005), 2005), 
EconomicEconomic and and InsuredInsured LossesLosses

© 2006 NatCatSERVICE, GeoRisikoForschung, Münchener Rück
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Earthquake/Tsunami, 
Volcano

Extreme temperatures

8.4. Major Natural Hazards (1950-2005)

Geological events

Storm
Floods

Weather-related events

© 2006 GeoRisikoForschung, Münchener Rück

*in Werten von 2005

1,75 Million Dead267 Events

Volkswirtschaftliche Schäden: 1.700 Mrd. US$* Versicherte Schäden: 340 Mrd. US$*
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8.5. 8.5. ReportedReported DeathDeath of of NaturalNatural HazardsHazards
globallyglobally (1974(1974--2003): 2.066.2732003): 2.066.273 personspersons

SourceSource: : HoyoisHoyois und und GuhaGuha--SapirSapir (2004)(2004)



8.6. 8.6. AffectedAffected personspersons of of NaturalNatural HazardsHazards
globallyglobally (1974(1974--2003): 5 076 494 541 2003): 5 076 494 541 personspersons

SourceSource: : HoyoisHoyois und und GuhaGuha--SapirSapir (2004)(2004)



8.7. 8.7. NaturalNatural HazardsHazards in in MexicoMexico
((SourceSource: CRED: : CRED: numbernumber of of peoplepeople killedkilled))
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8.8. 8.8. NaturalNatural HazardsHazards in in MexicoMexico
((SourceSource CRED: CRED: numbernumber of of peoplepeople affectedaffected))

231,290231,2901616--SepSep--19931993I����I����

257,500257,500DecDec--198319836�	���
����6�	���
����

271,000271,000AugAug--196719676�	���
����6�	���
����

276,400276,40011--OctOct--197619766�	���
����6�	���
����

300,000300,0001515--JulJul--197619766�	���
����6�	���
����

616,060616,0601212--SepSep--19991999I����I����

800,200800,20088--OctOct--199719976�	���
����6�	���
����

1,000,0001,000,0001919--OctOct--200520056�	���
���
�6����6�	���
���
�6����

1,954,5711,954,57111--OctOct--200520056�	���
���
���
��6�	���
���
���
��

2,130,2042,130,2041919--SepSep--1985 1985 ���
�5��4����
�5��4�
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8.9. 8.9. NaturalNatural HazardsHazards in in MexicoMexico
((SourceSource CRED: CRED: economiceconomic damagedamage costscosts))

226,80015-Jun-1999Earthquake
241,00010-Oct-1995Wind Storm
250,00017-Jan-1988Wind Storm
400,00024-Sep-2001Wind Storm
447,8008-Oct-1997Wind Storm
451,30012-Sep-1999Flood
602,7003-Sep-1998Flood

1,200,000May-1996Drought
1,670,00022-Jun-1993Wind Storm
4,104,00019-Sep-1985Earthquake

Damage US$ (000's)DateDisaster



8.10. 8.10. SummarizedSummarized Table of Table of NaturalNatural DisastersDisasters in in MexicoMexico (1929(1929--2005)2005)

64,645 90,909 80,777 10,103 30 82 ave. per event

3,943,345 5,545,439 4,927,386 616,250 1,803 4,972 61 Wind Storm 

27,733 0 0 0 0 28 ave. per event

83,200 0 0 0 0 83 3 Wild Fires

11,700 16,191 14,641 1,500 50 112 ave. per event

117,000 161,908 146,408 15,000 500 1,120 10 Volcano

0 53 33 20 0 34 ave. per event

0 320 200 120 0 202 6 Slides

33,153 33,408 29,704 3,689 15 91 ave. per event

1,491,900 1,503,344 1,336,695 165,990 659 4,083 45 Flood

5,163 1,000 0 1,000 0 75 ave. per event

82,600 16,000 0 16,000 0 1,207 16 Extreme Temperature

0 5,763 5,763 0 0 34 ave. per event

0 11,525 11,525 0 0 68 2 Epidemic

173,741 94,688 89,297 4,158 1,233 395 ave. per event

4,691,000 2,556,577 2,411,015 112,275 33,287 10,677 27 Earthquake

216,188 8,125 8,125 0 0 0 ave. per event

1,729,500 65,000 65,000 0 0 0 8 Drought

DamageUS
(000's)

Total
Affected

AffectedHomelessInjuredKilled# of
Events



8.11. 8.11. DesertiticationDesertitication & & DroughtDrought: A : A SecuritySecurity IssueIssue??
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8.11. Policy Implications for Human & 
Environmental Security
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9.9. PolicyPolicy Response to Weather HazardsResponse to Weather Hazards
Early Warning & Reducing Social Vulnerability Early Warning & Reducing Social Vulnerability 

By Empowerment & Resilience BuildingBy Empowerment & Resilience Building
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9.1. 9.1. From Research to ActionFrom Research to Action: : EnhancingEnhancing
EnvironmentalEnvironmental & Human & Human SecuritySecurity

�� PrimaryPrimary Goal:Goal: address fatal outcomes of GEC: hazards and address fatal outcomes of GEC: hazards and 
disasters, migration, crises & conflicts that may have been disasters, migration, crises & conflicts that may have been 
caused, triggered, induced, influenced by: a) caused, triggered, induced, influenced by: a) 
envienvirronmentalonmental stress and b) extreme weather events,stress and b) extreme weather events,

�� Enhance Environmental Security:Enhance Environmental Security: Address human behaviour Address human behaviour 
that contributes to GEC via climate change, soil degradation, that contributes to GEC via climate change, soil degradation, 
water pollution & scarcity: sustainable strategieswater pollution & scarcity: sustainable strategies

�� Enhance Human Security:Enhance Human Security: address factors of GEC that address factors of GEC that chalchal--
lengelenge survsurviivalval of individuals, families, villages, ethnic groupsof individuals, families, villages, ethnic groups

�� Avoid EnvironmentallyAvoid Environmentally--induced Conflicts:induced Conflicts: address address strucstruc--
turaltural or causal factors (of Survival Hexagon), e.g. climate or causal factors (of Survival Hexagon), e.g. climate polipoli--
cy, combat desertification, cy, combat desertification, copecope withwith waterwater stress.stress.



9.2.9.2. Environmental Conflict Avoidance: Environmental Conflict Avoidance: 

Addressing Causes & Fatal OutcomesAddressing Causes & Fatal Outcomes

�� EnvironmentalEnvironmental and human and human securitysecurity strategiesstrategies: : addressaddress thethe
twotwo valuesvalues at at riskrisk a) a) sustainabilitysustainability ((environmentalenvironmental
securitysecurity)); and b) ; and b) survivalsurvival (human (human securitysecurity));;

�� Deal Deal withwith thethe different different referentreferent objectsobjects of of securitysecurity: a) : a) 
ecosystemecosystem ((environmentalenvironmental securitysecurity)); and b) ; and b) individualindividual & & 
mankindmankind (human (human securitysecurity));;

�� AddressAddress thethe different different causescauses of of threatthreat, , challengechallenge, , 
vulenrabilityvulenrability adnadn riskrisk: a): a) humankindhumankind ((environmenvironm. . securitysecurity)); ; 
and b) and b) nature, nature, statestate, , globalisationglobalisation (human (human securirtysecurirty));;

�� WeWe needneed sustainablesustainable developmentdevelopment strategiesstrategies
((developmentdevelopment, , environmentenvironment policiespolicies addressingaddressing 6 6 GWCGWC--
factorsfactors).).

�� WeWe needneed survivalsurvival strategiesstrategies ((protectionprotection & & empowermentempowerment).).



9.3. 9.3. Broaden Broaden PPolicyolicy CConstituencyonstituency: : 
CClimatelimate CChangehange, , DDisasterisaster & & EEarlyarly WWarningarning (disaster (disaster 

& conflict) & & conflict) & CConflictonflict PPreventionrevention CCommunityommunity))

FourFour constituenciesconstituencies withoutwithout scientificscientific & & policypolicy interactioninteraction

�� EarlyEarly WarningWarning communitiescommunities (global, regional)(global, regional)
��of of naturalnatural hazardshazards and and disastersdisasters (UNISDR, EWC)(UNISDR, EWC)
�� of of crisescrises and and conflictsconflicts

�� Adaptation and Adaptation and MitigationMitigation effortsefforts
�� AgainstAgainst climateclimate changechange (IPCC (IPCC communitycommunity))
�� AgainstAgainst naturalnatural hazardshazards and and disastersdisasters (UNISDR, GDIN, etc.)(UNISDR, GDIN, etc.)
�� 2 2 conferencesconferences in in JuneJune 2002: 2002: byby DutchDutch ((ActorActor specificspecific) & German ) & German 
((researchresearch specificspecific) ) ForeignForeign MinMiníístriesstries

�� MainstreamingMainstreaming of of thesethese effortsefforts isis neededneeded
��earlyearly warningwarning of of hazardshazards, , crisescrises & & conflictsconflicts (IPCC (IPCC communitycommunity))
�� AgainstAgainst naturalnatural hazardshazards and and disastersdisasters (UNISDR, GDIN, etc.)(UNISDR, GDIN, etc.)

�� Major Clients: EUMajor Clients: EU--ECHO: ECHO: funderfunder & UN& UN--OCHA: OCHA: coordinationcoordination



10. 10. Policy Responses to Climate Change: Policy Responses to Climate Change: 
Sustainable Renewable Energy PolicySustainable Renewable Energy Policy
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10.1. Gradual 10.1. Gradual ShiftShift to to RenewableRenewable EnergyEnergy
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10.3. For 10.3. For CooperativeCooperative StrategiesStrategies in in DealingDealing withwith
EnvironmentalEnvironmental and Human and Human SecuritySecurity ChallengesChallenges

�� ClimateClimate changechange, , desertificationdesertification & & waterwater scarcityscarcity & & degradationdegradation areare real: will real: will 
havehave global global impactsimpacts & & forfor MexicoinMexicoin 21st 21st centurycentury, , 

�� EnvironmentalEnvironmental & human & human securitysecurity challengeschallenges havehave affectedaffected and will and will affectaffect
MexicoMexico eveneven moremore duringduring thethe 21st 21st centurycentury;;

�� As a As a multimulti--hazardhazard countrycountry: : MexicoMexico has has increasinglyincreasingly beenbeen affectedaffected byby waterwater--
relatedrelated hazardshazards ((hurricanes,floodshurricanes,floods, , droughtsdroughts, , landland--slidesslides). ). SheShe havehave
increasedincreased & & economiceconomic damagedamage ((e.ge.g. in 2005). in 2005)

�� EnergyEnergy sectorsector: : isis cause and cause and oneone of of longlong--termterm solutionssolutions to global to global warmingwarming: : 
�� MexicoMexico has large potential of has large potential of geothermalgeothermal, solar (thermal & PV), wind , solar (thermal & PV), wind powerpower, , 

biomassbiomass, , ruralrural & urban & urban wastewaste: : electricityelectricity, , hydrogenhydrogen
�� DecliningDeclining reservesreserves of of oiloil & gas and & gas and risingrising demanddemand ((populationpopulation & & economiceconomic

growth): growth): twotwo keykey driversdrivers forfor renewablesrenewables
�� CooperationCooperation: UN, UNESCO, OAS, NAFTA, HSN (: UN, UNESCO, OAS, NAFTA, HSN (Canada,Chile,CostaCanada,Chile,Costa Rica)Rica)
�� CooperationCooperation withwith Germany & Germany & otherother EU EU countriescountries on on electricityelectricity ferdferd--inin lawlaw & & 

newnew energyenergy lawlaw, wind , wind powerpower, solar , solar powerpower ((hugehuge unusedunused potential of potential of desertsdeserts))
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SourcesSources: : 
http://http://www.afespress.dewww.afespress.de//htmlhtml//download_hgb.htmldownload_hgb.html
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