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Topic: Impactsof OceanAcidificationon the Marine Environment

vas
tigate the impacts of

the atmosphereto a sizeabledegree,it hasresultedin a changeto ocean
carbonatechemistrythroughloweringthe averagepH of the oceanby 0.1 units, this represents
an increasein oceanacidity of about 30%(pH usesa logarithmicscale).ln a businessas usual
fossilfuel use scenario,by the late 21st century oceanpH would drop by another 0.30.4 pH
units, or an increasein acidity of over 200%.Marine organismsspenda lot of their energy
maintainingtheir internal pH and as external seawaterpH decreases,



areas.Towardsthe end of this century, saturationlevelsof calciumcarbonatewill not yet be
corrosive to calcium carbonate on coral reefs. However it is likely that the rate of reef
calcificationwill declineto a level suchthat coralreef erosionwill exceedreef growth and reef
habitat and






Figure2: Impacton shippingCQ emissionsof implementationof IMO Ship EnergyEfficiency
ManagementPlans(SEEMPand EnergyEfficiencyDesignindex (EEDImeasures,20102050
(IMO,2011)

Developingcountries account for the largest portion of the world’s fleet by tonnage, the
majority of the world’s shipyardsand 90% of the busiest ports. At the same time, the
knowledgebase, legal/policy framework and technicaland institutional



emerginggloballegalframeworkspresentsan excellentopportunity to delivertransformational
impactstowards environmentalsustainabilityin the shippingindustry.Costs penefitsand total
catalysedinancefor sucha globalinitiative are estimatedbelow.

PublicCosts Bhipping:Buildingon similarexperiencegsuchasthe GERJNDPRMO GloBallast
programme on reducing risk from invasive speciescarried in ship ballast water) for grant

financeneededto catalyseshippingsectortransformation,initial public costsare estimatedat

$20million for GEFor other financedClimateChangeMitigation project(s)to assistdeveloping
country and private sector shipping stakeholdersin adopting and implementing IMO ship

energy efficiencyguidelinesthrough developmentand promulgationof tools, methodologies,
standardsandguidelinesfor EEDISEEMompliance.

Benefits/AvoidedCosts Ghipping:In a balancedfossilfuel growth scenariof UNFCCSRE31B
illustrative scenario]PCG2000)),by 2050shippinggrowsto about 5%of global GHGemissions
vs. 3.3% under energy efficiency measures,so we assumel.7%reduction in total climate
changeimpacts by 2050 due to implementation of ship energy efficiency measures.Recent
estimates (Stern, 2007) of the net projected global economicimpacts of climate changein

businessasusual (BAU) high climate impact’ scenarioare 5% of global GDPor .05 x $104
trillion = $5.2trillion/year (2050).Thisdeliversa benefit estimate of 0.017x $5.2trillion = $88
billion/year in avoided global climate change costs from ship energy efficiency by 2050.
Additional benefits (avoidedcosts)of SEEMP/EERbmpliancerealisedby the shippingsector
havebeenestimatedas$90 810billion/yearin fuel savingdy 2030(Bazari2011).

CatalysedPrivate Sector Finance— Shipping: New IMO EEDIrequirementsare expectedto
catalysesizeableinvestmentsin designof more efficient new shipsincludingexpectedfeatures
suchas more efficient engines,efficiencyoptimised auxiliary machinery,waste heat recovery
systemsnew lightweightconstruction,hybrid electricpower, shaft propulsiongenerators solar
power, decreaseddesignspeed (power), advancedhull coatings,etc.; no estimatesare yet
availableof projectednew net investmentin the sectorbut clearlyit will be ‘multiple billions of
dollars’stimulatedby the new EEDtequirements;this is conservativelyestimatedat $20billion
onetime private sector finance. This is underscoredby the fact that annual capital costs
associatedwith new shipsrelative to annual fuel costs has changadingfom



into servicesthat can be bought and sold in functioning markets. Selectedcoastal habitats,
particularlyseagrasseand



aboutthree fourths of the world’s 153 coastalnations;the \Gtizigtal






