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Soils, Climate, Productivity Soils, Climate, Productivity 
and Environmental Justiceand Environmental Justice

•• Why should  soils be protectedWhy should  soils be protected
•• Concepts on Soil Productivity in Concepts on Soil Productivity in 
Relation to HumanRelation to Human--Wellbeing ? Wellbeing ? 
••How can soils be preserved under How can soils be preserved under 
climate change?climate change?
••How is all this related to environmental How is all this related to environmental 
justice?justice?
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0. 0. TheThe Status of Status of SoilsSoils and and itsits
CausesCauses

TheThe fourfour majormajor soilsoil
„„syndromessyndromes““

Change of traditional Change of traditional useuse of of 
formerlyformerly fertile fertile soilssoils ((HuangHuang He He 
Syndrom)Syndrom)
Erosion and Erosion and soilsoil degradationdegradation
duedue to to industrializedindustrialized
agricultureagriculture ((DustDust BowlBowl
Syndrome)Syndrome)
OveruseOveruse of marginal of marginal sitessites
(Sahel Syndrome)(Sahel Syndrome)
OveruseOveruse of of ForestsForests and and otherother
naturalnatural ecosystemsecosystems ((SarawakSarawak
Syndrome)Syndrome)
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IntroductionIntroduction: : EnvironmentalEnvironmental JusticeJustice

Environmental justice implies that natural Environmental justice implies that natural 
resources have to be shared with future resources have to be shared with future 
generations and among the present generation generations and among the present generation 
disregarding ethnicity, gender, age etc... It is disregarding ethnicity, gender, age etc... It is 
thus the precondition of sustainabilitythus the precondition of sustainability

ThereforeTherefore environmentalenvironmental justicejustice has to has to bebe
consideredconsidered withinwithin itsits temporal, temporal, spatialspatial and and 
socialsocial dimensionsdimensions..
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WhyWhy shouldshould soilssoils bebe protectedprotected in a in a 
sustainablesustainable worldworld

1.1. SoilsSoils areare beautifulbeautiful
2.2. SoilsSoils areare thethe skinskin of of thethe earthearth
3.3. SoilsSoils areare historicalhistorical and and culturalcultural

documentsdocuments
4.4. IfIf soilssoils areare notnot beautifulbeautiful, at least , at least theythey

cancan do do beautifulbeautiful thingsthings
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1. 1. SoilsSoils areare BeautifulBeautiful

I I hopehope youyou agreeagree!!!!
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becausebecause

“If we were to take evolution seriously, the “If we were to take evolution seriously, the 
complexity, diversity, delicate balances, the complexity, diversity, delicate balances, the 
moves of chaos and creativity, the sheer beauty moves of chaos and creativity, the sheer beauty 
of the earth, we would have a profound sense of of the earth, we would have a profound sense of 
wonder, and utter awe and respect for the wonder, and utter awe and respect for the 
earth. The immensity, sensitivity, and stunning earth. The immensity, sensitivity, and stunning 
elegance of life breaks into human elegance of life breaks into human 
consciousness and awakens awareness.  consciousness and awakens awareness.  
Awakening is an ancient spiritual metaphor. To Awakening is an ancient spiritual metaphor. To 
be so moved becomes a source of ethics, values be so moved becomes a source of ethics, values 
and vision desperately needed in our time.”and vision desperately needed in our time.”

((Heather Heather EatonEaton))
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2. 2. SoilsSoils areare thethe skinskin of of 
thethe earthearth

TheThe thinthin layerlayer of of soilsoil coveringcovering thethe
earth'searth's surfacesurface representsrepresents thethe

differencedifference betweenbetween survivalsurvival and and 
extinctionextinction forfor mostmost terrestrialterrestrial lifelife
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Soils represent the relatively thin borderline Soils represent the relatively thin borderline 
between the surface of the earth and the between the surface of the earth and the 
atmosphere respectively the ground of the seas atmosphere respectively the ground of the seas 
and the water. It is exposed to all influences and the water. It is exposed to all influences 
coming from the atmosphere, thus has to react coming from the atmosphere, thus has to react 
to external influences. to external influences. 
If you realize the picture of the skin, you also If you realize the picture of the skin, you also 
will also understand that soil cannot spatially will also understand that soil cannot spatially 
extend. Therefore, soil has extend. Therefore, soil has biophysical and biophysical and 
socioeconomic as well as cultural socioeconomic as well as cultural 
dimensions.dimensions.
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3. 3. SoilsSoils areare historicalhistorical and and culturalcultural
documentsdocuments

Processes in soils occur simultaneously over large and differentProcesses in soils occur simultaneously over large and different
scales of times, connected to various scales of times, connected to various subprocessessubprocesses on other scales. on other scales. 
These processes, above all soil formation and degradation, occurThese processes, above all soil formation and degradation, occur
simultaneously and over large and different scales of times, simultaneously and over large and different scales of times, 
connected to various connected to various subprocessessubprocesses on other scales. The on other scales. The holonholon cycles cycles 
of natural processes , which has been shown by Mae Wan, is also of natural processes , which has been shown by Mae Wan, is also 
true for soils. For example, many processes of soil formation, ttrue for soils. For example, many processes of soil formation, that hat 
gives new space to root growth, need 10000s of years. Other gives new space to root growth, need 10000s of years. Other 
processes like mineralization of organic matter, the process thaprocesses like mineralization of organic matter, the process that t 
gives nutrient to plants, in few daysgives nutrient to plants, in few days

Management activities that lead to a destruction of soils thus mManagement activities that lead to a destruction of soils thus mean ean 
a theft of time in regard do present and coming generationsa theft of time in regard do present and coming generations
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For example the transition from For example the transition from 
conventional to biological farming needs conventional to biological farming needs 
about 20 years until soils reflect the about 20 years until soils reflect the 
changed conditions. Living organism changed conditions. Living organism 
develops and change in long evolution  develops and change in long evolution  
processes, the time scale of extinguishing processes, the time scale of extinguishing 
varieties of soil organisms however are varieties of soil organisms however are 
much shorter.much shorter...
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Time cycles of soils are different from time cycles of Time cycles of soils are different from time cycles of 
modern societies time perspectives.modern societies time perspectives.

From a human point of experience times of reactions From a human point of experience times of reactions 
in soils are too large to become aware of them. Ex. in soils are too large to become aware of them. Ex. 
Creeping degradationCreeping degradation

Therefore current soil use systems are mostly not in Therefore current soil use systems are mostly not in 
accordance with natural time cycles and accordance with natural time cycles and 
rhythmsrhythms
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3. 3. SoilsSoils, , timestimes and and diversitydiversity
ExternalExternal factorsfactors and and internalinternal regulationregulation systemssystems
of of soilssoils thatthat occurredoccurred in in variousvarious time time cyclescycles
createdcreated ssoilsoils, , thatthat areare highlyhighly variable.variable.
The multitude of soils gives a living space The multitude of soils gives a living space 
for a huge number of living organismsfor a huge number of living organisms
MonocultureMonoculture meansmeans ignoringignoring thethe diversitydiversity of of soilssoils
and and thusthus leadsleads to a to a lossloss of of biodiversitybiodiversity
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4. 4. IfIf SoilsSoils areare notnot beautifulbeautiful, at , at 
least least theythey cancan do do beautifulbeautiful thingsthings

likelike
CulturalCultural and and SocialSocial

GivingGiving a a feelingfeeling of of identiyidentiy, , thusthus providingproviding socialsocial structuresstructures
and form spiritual and form spiritual attitudesattitudes
GivingGiving groundground and and informationinformation

BiophysicalBiophysical
InfluenceInfluence exchangeexchange of of radiationradiation and and temperaturetemperature
ControlControl waterwater cyclecycle
SourcesSources and and sinkssinks forfor nutrientsnutrients and and greenhousegreenhouse gasesgases
FilteringFiltering and and bufferingbuffering pollutantspollutants

HabitatHabitat
ProvideProvide a a habitathabitat forfor plantsplants, , aninamsaninams and and microorganismsmicroorganisms
ProvideProvide usus withwith thethe opportunityopportunity to to produceproduce foodfood
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Supporting
Services

Provisioning
Services

Regulating
Services

Cultural
Services

Freedoms
and 

Choice

Security

Basic 
Material for
Good Life

Health

Good Social
Relations

Ecosystem Services Constituents of Well-being

2. Soils, Food and Human Well2. Soils, Food and Human Well--
beingbeing
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ConstituentsConstituents of of WellWell--beingbeing, , closelyclosely relatedrelated to to 
Ecosystem Ecosystem servicesservices, , transformedtransformed intointo

capabilitiescapabilities
BeingBeing ableable to to bebe adequatelyadequately nourishednourished
BeingBeing ableable to to bebe freemfreem fromfrom avoidableavoidable diseasedisease
BeingBeing ableable to live in an to live in an environmentallyenvironmentally clean and clean and safesafe sheltershelter
BeingBeing ableable to to havehave adequateadequate and clean and clean drinkingdrinking waterwater
BeingBeing ableable to to havehave clean clean airair
BeingBeing ableable to to havehave energyenergy to to keepkeep warm and to warm and to cookcook
BeingBeing ableable to to useuse traditional traditional medicinemedicine
BeingBeing ableable to to continuecontinue usingusing naturalnatural elementselements foundfound in in ecosystemsecosystems forfor
traditional traditional culturalcultural and spiritual and spiritual prcticesprctices
BeingBeing ableable to to copecope withwith extreme extreme naturalnatural eventsevents includingincluding floodsfloods, , droughtsdroughts, , 
tropicaltropical stormsstorms and land and land slidesslides
BeingBeing ableable to to makemake sustainablesustainable managementmanagement decisionsdecisions thatthat respectrespect naturalnatural
resourcesresources and and enableenable thethe achivementachivement of a of a sustainablesustainable incomeincome streamstream
BeingBeing ableable to to accessaccess all all thethe beautifulbeautiful thingsthings thatthat soilssoils areare doingdoing..

Source: Duraiappah, 2003
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Intervention based on understanding of linkages

Ecosystem
processes

Human 
action

Human 
well-being

3. Ecosystem approach
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4. 4. CaseCase StudiesStudies: : CapabilityCapability forfor
Food Food ProductionProduction

FAD (FAD (MalthusianMalthusian) ) explanationexplanation: land : land 
degradationdegradation, , populationpopulation growthgrowth
FED (Lack of FED (Lack of entitlemententitlement): ): PovertyPoverty, lack of , lack of 
purchasingpurchasing powerpower
InstitutionalInstitutional explanationsexplanations: War, : War, changeschanges
of of governmentsgovernments, , institutionalinstitutional failuresfailures
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Land Degradation

Low/Declining 
ProductivityIncreasing Poverty/

Food Insecurity

3. Links between Food Insecurity and Land 3. Links between Food Insecurity and Land 
DegradationDegradation



25.07.2005 19

CaseCase StudiesStudies EthiopiaEthiopia: : ComparisonComparison
of of twotwo StrategiesStrategies

SasakawaSasakawa Global 2000Global 2000

FocussingFocussing on on IndirectIndirect
SubSub--EntitlementEntitlement--SetsSets
forfor Food Food SecuritySecurity

No Ecosystem No Ecosystem 
ApproachApproach

OrganicOrganic AgricultureAgriculture

FocussingFocussing on on DirectDirect
EntitlementEntitlement Sets to Sets to 
Food Food ProductionProduction

TakingTaking Ecosystem Ecosystem 
ApproachApproach
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Pond

Adi Nefas
All the components being used in October 2003

Rehabilitated 
gully

Sesbania
trees and long 

grasses

Composted fields of 
tef, wheat and barley

Faba 
Bean
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5. Project Activities 5. Project Activities 
“Organic Agriculture”“Organic Agriculture”

ActivityActivity

Making and using compost   Making and using compost   

Trench bunds for catching both soil and Trench bunds for catching both soil and 
water, halting gullies water, halting gullies 

Planting small multipurpose trees Planting small multipurpose trees ––
particularly Sesbania particularly Sesbania –– and local grasses and local grasses 
(ISD and (ISD and BoABoA initiative improved by initiative improved by 
farmers)farmers)

Making ponds (farmers initiative)Making ponds (farmers initiative)

Making and using bylaws to control access Making and using bylaws to control access 
and use of local biological resources (ISD and use of local biological resources (ISD 
initiative)initiative)

Building up on traditional crops and Building up on traditional crops and 
farming systemsfarming systems

Service Provided   Service Provided   

Regulating and sustaining: Nutrient Cycling, filtering, Regulating and sustaining: Nutrient Cycling, filtering, 
water regulation, increasing inherent value of soil, water regulation, increasing inherent value of soil, 
giving cultural identity, giving cultural identity, Sequestering Carbon!!Sequestering Carbon!!

Regulating, erosion controlRegulating, erosion control

Provisioning, regulating: Fodder, erosion controlProvisioning, regulating: Fodder, erosion control

ProvisioningProvisioning servicesservices: : waterwater

SuccessiveSuccessive increaseincrease of of soilsoil fertilityfertility preventsprevents farmersfarmers
fromfrom abandoningabandoning theirtheir landland

EnrichingEnriching servicesservices: : enhancingenhancing culturalcultural valuesvalues
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5. Project Activities 5. Project Activities 
““SasakawaSasakawa””

ResponseResponse

High Yield varieties   High Yield varieties   

Promotion of Promotion of 
Chemical Fertilizer Chemical Fertilizer 

Service ProvidedService Provided

••Provisioning Services: Provisioning Services: 
Crop ProductionCrop Production

••Nutrient CyclingNutrient Cycling
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PerceptionsPerceptions of of ChemicalChemical
FertilizerFertilizer

ByBy GovernmentGovernment

IncreaseIncrease of of yieldyield

FamineFamine 2002 2002 
happenedhappened becausebecause of of 
reluctancereluctance of of farmersfarmers
to to useuse fertilizerfertilizer

ByBy FarmersFarmers

YieldsYields decreasedecrease duringduring
droughtsdroughts

TheThe drierdrier thethe conditionsconditions, , 
thethe moremore preferablepreferable
compostingcomposting becomesbecomes
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ComparisonComparison betweenbetween thethe twotwo
StrategiesStrategies

OrganicOrganic AgricultureAgriculture muchmuch moremore focussingfocussing on on 
sustainingsustaining regulatingregulating and and provisioningprovisioning servicesservices
Also Also increasesincreases human human wellwell--beingbeing byby maintainingmaintaining
enrichingenriching servicesservices
ResultsResults of of provisioningprovisioning ServicesServices
in normal in normal yearsyears comparablecomparable,,
HigherHigher in in drydry yearsyears and and drydry areasareas forfor organicorganic
agricultureagriculture
higherhigher forfor SasakawaSasakawa in in moistmoist yearsyears
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Framework Framework forfor AssessingAssessing
VulnerabilityVulnerability

ExposureExposure ResilienceResilienceSensitivity

Components

e.g. individuals, 
households, classes, 
staes, flora/fauna, 
ecosystems

Characteristics

e.g.

Frequency,

Magnitude,

duration

Human conditions

e. g. social / human 
capital, endowments, 
institutions, economic
structures

Environmental Conditions

e. g. natural capital,

Biophysical endowments

(e. g. soils, water climate, 
ecosystem structure and 
function)

Impact / 
Response
e. g. loss of life,
Economic
production
Soil, ES

Adjustment and 
adaptation
response, e. g. 
new programs, 
policies, 
autonomous
options

Coping
response, e. g. 
extant
programs, 
policies, 
autonomous
options
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VulnerabilityVulnerability Analysis of Analysis of OrganicOrganic
AgricultureAgriculture in in comparisoncomparison to to 

SasakawaSasakawa
ExposureExposure: : DuringDuring DroughtsDroughts
SensitivitySensitivity: : DeclineDecline of of directdirect foodfood availabilityavailability, , butbut
no additional no additional impoverishmentimpoverishment byby repaymentsrepayments of of 
loansloans
HigherHigher resilienceresilience duedue to to higherhigher moisturemoisture
retentionretention capacitycapacity of of soilssoils and and higherhigher diversitydiversity. . 

ConclusionConclusion: : HigherHigher directdirect foodfood entitlementsentitlements duedue to to 
higherhigher resilienceresilience of of organicorganic agricultureagriculture in in 
droughtdrought yearsyears comparedcompared to to SasakawaSasakawa, , howeverhowever, , 
no no indirectindirect foodfood entitlemententitlement
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VulnerabilityVulnerability Analysis of Analysis of thethe
SasakawaSasakawa 20002000

ExposureExposure::
•• DuringDuring DroughtsDroughts, , whenwhen harvestsharvests areare lowlow ((exampleexample 2002)2002)
•• DeregulationDeregulation of of fertilizerfertilizer pricesprices ((exampleexample 1997)1997)
SensitivitySensitivity::
•• CreditsCredits havehave to to bebe paidpaid back, back, eveneven whenwhen harvestsharvests areare lowlow. . HarshHarsh

enforcementsenforcements of of repaymentsrepayments
•• DeclineDecline of of incomeincome duedue to to increasesincreases of of fertilizerfertilizer pricesprices
Impact:Impact: DeclineDecline of of pricesprices afterafter harvestsharvests,,

ImpoverishmentImpoverishment and and lowerlower directdirect foodfood availabiltyavailabilty, , thusthus::

General General ConclusionConclusion: : DeclineDecline of of directdirect and and indirectindirect
entitlemententitlement to to foodfood securitysecurity in in droughtdrought yearsyears
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ConclusionConclusion
AnalyzedAnalyzed fromfrom an an ecosystemecosystem approachapproach, , ensuringensuring

entitlementsentitlements forfor soilsoil fertilityfertility byby compostingcomposting isis
dependentdependent on on otherother locallylocally availableavailable ecosystemecosystem
servicesservices..

ThusThus –– independentlyindependently fromfrom thethe targetedtargeted yieldsyields, , 
directdirect entitlementsentitlements forfor increasingincreasing soilsoil fertilityfertility
increaseincrease ecologicalecological securitysecurity
increaseincrease socialsocial integrityintegrity
reducereduce vulnerabilityvulnerability
enhanceenhance dignitydignity and and selfself respectrespect
ThisThis IssueIssue isis veryvery vital and vital and needsneeds moremore furtherfurther
researchresearch
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CarbonCarbon SequestrationSequestration as a as a 
Response to Response to ClimateClimate ChangeChange

CarbonCarbon sequestrationsequestration aimsaims at at removingremoving CO2 CO2 fromfrom thethe atmosphereatmosphere, , 
mostlymostly byby storingstoring itit in in thethe vegetationvegetation..
CarbonCarbon sequestrationsequestration in in soilssoils isis basedbased on on thethe factfact, , thatthat grasslandsgrasslands
and and forestsforests cancan storestore aboutabout 100% 100% moremore carboncarbon thanthan arablearable landslands

Under the Protocol's Clean Development Mechanism, a corporation Under the Protocol's Clean Development Mechanism, a corporation can can 
buy a carbon sink in the global South to offset its own emissionbuy a carbon sink in the global South to offset its own emissions. A s. A 
carbon sink is anything that keeps greenhouse gases out of the carbon sink is anything that keeps greenhouse gases out of the 
atmosphere either by preventing their release or by sequesteringatmosphere either by preventing their release or by sequestering
them. Forests and tree plantations are the preferred sink, sincethem. Forests and tree plantations are the preferred sink, since
trees remove carbon from the atmosphere and sequester it in theitrees remove carbon from the atmosphere and sequester it in their r 
wood. Renewable energy projects are also admissible as sinks sinwood. Renewable energy projects are also admissible as sinks since ce 
they produce energy without burning fossil fuelsthey produce energy without burning fossil fuels
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Project Project ActivityActivity CarbonCarbon
SequestrationSequestration

ActivitiesActivities: : 
SequestrationSequestration of of CarbonCarbon in in DevelopingDeveloping CountriesCountries
PaymentPayment of of CarbonCarbon Bonusses To Bonusses To DevelopingDeveloping

CountriesCountries
FuelwoodFuelwood forfor Farmers of Farmers of DevelopingDeveloping CountriesCountries
IncreaseIncrease of of OrganicOrganic Matter in Matter in DevelopingDeveloping CountriesCountries
MaintainingMaintaining thethe EmissionsEmissions in in IndustrializedIndustrialized

CountriesCountries
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CarbonCarbon SequestrationSequestration ––benefitsbenefits
and and theirtheir carecare fromfrom thethe viewpointviewpoint of of 

different different actorsactors

Developing
Countries‘ 
Farmers

Industrial 
countries

Their common care: 
Maintaining the Emission 
Level of Industrial Nations
on the Same Level
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Life Life isis consideredconsidered as a as a commoditycommodity
ClimateClimate changechange isis discusseddiscussed in in termsterms of of debtsdebts and and 

creditscredits

To ensure To ensure global ecological fairnessglobal ecological fairness, “we , “we 
must live at a level that we seriously can wish must live at a level that we seriously can wish 
others to attain, not at a level that requires the others to attain, not at a level that requires the 
bulk of humanity NOT to reach (Arne bulk of humanity NOT to reach (Arne NaessNaess)”. )”. 
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FinallyFinally
We live in an era wherein it is legitimate to view life as a We live in an era wherein it is legitimate to view life as a 
commodity, to discuss climate change  commodity, to discuss climate change  -- and its and its 
consequences consequences -- in credit and debit termsin credit and debit terms (Heather (Heather EatonEaton))

TheThe Earth Earth needsneeds healinghealing in in manymany of of thethe aspectsaspects of of thethe
ecosystemecosystem, , includingincluding curtailingcurtailing soilsoil erosionerosion, , rehabilitatingrehabilitating
thethe hydrologicalhydrological cyclecycle, , stoppingstopping thethe extinctionextinction of of speciesspecies, , 
stoppingstopping releasingreleasing alienalien and and harmfulharmful chemicalschemicals intointo thethe
biospherebiosphere ((waterwater, , soilsoil, , airair). ). CarbonCarbon sequestrationsequestration refersrefers to to 
takingtaking carboncarbon dioxidedioxide fromfrom thethe airair and and trappingtrapping itit as plant as plant 
biomassbiomass, , mostlymostly woodwood. . CarbonCarbon sequestrationsequestration, at best, , at best, wouldwould
treattreat ourour sicksick Earth Earth forfor 1 1 symptomsymptom, , butbut itsits diseasedisease isis nownow
systemicsystemic. . HealingHealing itit wouldwould requirerequire correctingcorrecting all all ourour
abusesabuses.“.“

((TewoldeTewolde))
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In In thisthis sensesense let‘slet‘s proceedproceed
–– and and thanksthanks forfor youryour

attentionattention!!


