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Scope of the IEAETSAP Project on
Local Atmospheric pollution (LAP) and
Global Climate Change (GCC)

A Quantification of synergiesnd cebenefits of LAP while solving f&CC
(The presenassessment of climate change gives unbalarC&iresults
excluding the benefitef LARcontol).
A Improvement of theglobal model TIAMMACRO includingAP databases
A Selectionof the propermodelingapproachfor LAP in TIANMACRO
ADevelop ETSAP software for Post Optimal Analysis (POA) for Burden Sharing (BS)

following different rules
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Project Stucture

1. Account for damages due to Local Air Pollution

/y\

1a. Climate damages and net- 1b. External costs introduced as

benefits of LAP introduced in the tax in the energy supply cost
welfare function of MSA

\/

2. Demonstrate the extended TIMES framework

|

3. Delivery of a state of the art TIAM-MACRO for studying synergies and
co-benefits of climate change mitigation (in view of COPs)
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wsamenstr N €L-Denefits  of LAP control  could have been
=] defined in the welfare functi on, but é

A After aperiod of time makingsomeexperimentswith the MERGEersionof
Johannes Bollencbncludedthat this option is not convenientfor TIAM MACRO.

AThemainreasonbeingthe strong nonlinearitiesof the methodto address
PM2.5 only). Oneof the basicrequirementsfor TTAM-MACRQo convergesto
solvea linearenergyproblemin TIAM, with linear constraints

A Nontliner relationsfor LAPsouldhavebeenincludedin the MACRO part.

A Quch anapproachis not surethat convergesand requiresexperimentationand
heuristicmethods but there was not timeavailablefor suchexperiments
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T Explicit treatment of emissions and externalities

A Onecouldcompensatdor negativeexternalitiesdue to LAPby introducingtaxes
per unit of pollution suchthat the marginalcostof LAPcontrolis equalto the
marginalbenefitsof avoidedpollution (emission$

ATIAMhasthe structure (option) to considerdirectly anytaxesper unit of
pollutantsin the objectivefunction without anycode modification

A Suchtaxeshavebeendefinedin the pastfor the PanEuropean TIME®odel for
the EU NEEDSojectandarebasedon LCAand ExternbEesults

AThus, hadno to reinventthe weel
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BS Explicit treatment of emissions and externalities

APShasdevelopedan approachto extendthe NEEDExternalitytaxesfor EU2010
to the 15world regionsand up to the time horizonof analysis

A CRES waableto specifyspecificemissiondatafor existingand new technologies
following either energyflows in asectoror technologyspecificactivities
A SK(PSIhasdevelopeda GAMSodefor BurdenSharingand 4 ruleswith and

without externalities

A JG(UCChasextentedthe approachfor two more rulesof BS irthe direction of
the Brazilianapproach

A The finalprojectreport isin preparation
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o[- Adjustment factors for externalities basedon PSI methodology
(WTP,GDP, Population, Urbanization )
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Figure 1: Total (combined) adjustment factofg [-] for the 15 regions in the TIAM model
and the time periods 2012100. 1 = WEU in 2010.

Externality taxes are defineds follows: EXTAX(g,yr) = EXTAX(rg,2010)*f(g,yr)
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= BSfor 2 °Cwith 66% prob. w/o externalities

Efficient solution A Global GDP losses of 5.1% with strong regional differences

Eqalitarian rule I: A Picture good for LDCs in the first half, bad in the second one
Equal relative GDP losses IlI: A Balanced but not quite fine for LDCs
Full GDP compensation for LDCs IlI:A Balanced but industrialised countries pay high costs

Full EC compensation for LDCs IV:A Cheap while LCDs get the needed investments for energy
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~ Grandfathuring in 2020 moving to equal
emissions per capita in 2050

Per Capita emissions (t CO2/(capXyear): Rule |

2020 2030 2040 2050 2060 2070 2080 2090 2100
AFR AUS CAN CHI CSA EEU FSU IND
JPN MEA MEX ODA SKO s U S A e \WE U

Paged



b—“ From grandfathering to eqalitarian

Rule I: GtC/yr Carbon trade transfers
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S Global Emissions BASE and 2°C cases
Accounting only not optimization
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Co-Benefits of LAP Control (POA simulation)
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= Co-Benefits of LAP Control (POA simulation)

AFR AUS CAN CHI CSA EEU FSU IND JPN MEA MEX  ODA SKO USA WEU

Mean global benefits are 1.086 of GDP
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B Damagesdue to climate changeand benefits of
LAP emissions control

A Market damages are assumed to be proportional to temperature change
A Non market damages are assumed to be quadratic or higher in temperature rise
A Theavoided market anthon-market damages becomapparent in the2nd half of 25t century
A Benefits of C@emission control and those of improved LAP @veut 1.76%yr and
may change the picture of winners and losers by regdprtan motivate for policy actions
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RS Burden sharing for 2°C_66% net of benefits

Even atzerodiscountrate the global GDRossesof GC(oliciesarereducedirom 5.14%
to 3.38%;that meansthe costsof GC&ontrolremainshigherthan benefits

GDP Losses and Gains (negative) per rule in %
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= Reduced relative GDP losses by region =
GCC Benefits and LARCo-Benefits
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[ Conclusions

AThe 2Cistechnicallyfeasibleandif we choosethe properburdensharingrule it can
alsobe equitablewhile the meanGDPgainsdue to LAPcontrol are about 1%originated
mostlyin Chinaollowed by Africa

AEqualrelative GDRossess a balancedburdensharingallocation
- Fullcompensatiorof the energycostfor the Southis lessexpensivdor the
industrialisedcountries.
- Perhapsa combinationof both couldconvinceDCgo participatebut it mustbe clear
they will not go beyondthe INDCcommitmentswithout compensation

A Theclimate changemitigation costscanbe reducedif benefitsof climatechange
mitigation (avoideddamage$andthe co-benefitsof LAPcontrol are considered
but control costsare not fully balancedand remainhigh

A Keytechnologies for power generation and LAP reduction are wind, 8aNuclear,

coaland gas wittCCS,BECCSynfueland H from biomasswvhile good for CO2
reduction, generatd®M
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Thankyou for your attention !




