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Total Sale$2017): 1.1 mil units afar and7 mil units of motor cycle p.a.




Growth of \éhicleNumber
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Source CBA Fuel Economy in Indonesia, USEREPKLHKPBB, 2012

N a totallselling: 1.1 million cars, and 7 million motor cycles, p.a.
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NDC- Indonesia

Nationally Determined Contributions
2020 6 2030

Based on Paris Agreement Dec 2015
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GHG mitigation needs to be elaborated to implement Paris
Agreement => include stdector transportation



Fuel Economy Roadmap

And Carbon Tax scheme

LCEV
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5L/100 Km A Vehicle Tax (excise) Feebate/Rebate base on
A CO2 emission Carbon Emission Level " = |= \
118 gr/km A Fuels Excise base on Carbof\ Emission Index \—] y ~
200 9r/km of CO% 7K N
| | | | >
2011 2012 2013 2020 — 202%5—0
CV Based LCGC LCEV Technology: LCEV 2030
Platform A EV (BEV, PEV, FCEYV, trolley
A o bus/pantograph EV) A Fuel Economy j
Pl SEEnary SLA0U | DO DIEEEm Ly A Hybrid (HEV, PHEV) 3.57L/100Km A Vehicle Tax (excise)
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Status

1. PresidentiaDecree PerpresNo 22/2017)toward National Energy Planning mandatesormulate Fuel
Economy Standard and implementbg 2020.
2. Government Decree No 41/2013 mandates to adopt LCEV
3. Palicy option on LCEV
A LC)E\?FechnoIogy: direct leapfrog to E€rsus technologymix approach (ICE improvement tedlexiCay
EV
A Fiscal incentive: discounted luxury goods Vé&¥BusCarbon Excise witleebaterebate scheme
A To reform GovernmeniRegulation PP No 41/2013 toward Luxury Goods VAT mandates to adopt
LCEV witldiscounted luxury goodgAT
A Nonfiscal incentive => Market base incentive:
A FuelEconomyLabeling
A Shifting urban mobility to mass public transport and non motorized mobility (walking and cycling
A Scraped Car

LCEVtechnologymix approach (ICE improvement teclexi-Car EV)
options with taxfeebaterebate scheme base on grCO2/km level.
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National Green House Gas BAU 2030 ~ 2.82 Gi@nCC
C Roadtransportation will share 0.470 GtonG®©
(16.66%):
C 0.212 GtonCée Gasoline
C 0.257GtonCQe Diesel
Scenario Fuel Economy Standard or Low Carbon:
C 2012 (applied)
C 9.34 L/100 Km ~ 219.96 grdikm Gasoline
C 8.33L/100 Km ~ 216.99 grgZKim Diesel
C 2020
C 5L/100 Km ~ 117.75 grgRm Gasoline
C 5L/100 Km ~ 130.25 grg®m Diesel
C 2025
C 3.57 L/100 Km ~ 84.07 gr&Km Gasoline
C 3.57 L/100 Km ~ 92.99 gr¢Km Diesel
Total reduction by abovenentioned scenario (2030) is
0.280 GtonCé or 59% of BAU:
C >target NDC (41%)
C Improve competitive advantage of a autolindustry at
regional/global market (4.4 L/100 Km).
C Equal to fuel saving by 59.86 millionKa.Gasoline,
and 56.00 million Kp.a. DieseFuel on 2030 Rp677
trillions.
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Vehicle Emission Standard"”

Local Air Pollution: PMCO, HC, NO80x O3, Heavy MetaP(n, Mn, Fe)

A Euro 2 (2005)

A Euro 3 (2013) motorcycle only
A Euro 4 (2018) gasoline car

A (2021) diesel car



Cost Benefit and Effective

Vehicle Emission Standard
200152030

Cost Benefit Cost Effective

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Option 8 Option 9 Opsi 0p5| OpSi 0p5| Opsi 0p5| 0p5| OpSI 0p5|
Cost 1 2 3 4 5 6 7 8 2
Refinery Production 467,416 428,932 431,091 467,416 338,794 464,669 458,053 421,638 466,745 Cost 960,728 1‘093'497 446,954 1‘110 523 1,123,380 495,580 800,086 539‘179 960,057
Technology Utilization 493,312 664,566 15,863 643,108 784,586 30,911 342,032 117,541 493,312 “DR bI“IOn)
Total Cost 960,728| 1,093,497 446,954 | 1,110,523 1,123,380| 495,580 800,086 539,179 960,057
Benefit Emissions Reduction (million ton)
Health Improvement 1,656,264 | 2,646,587 1,532,923 2,012,137| 2,854,542 1,667,728 1,667,729 1,649,883 | 1,648,305
Production Saving 27,712 157,826 52,277 27,712 448,393 36,237 57,138 169,923 31,387 co 9142 12.869 9231 9142 13,565 9156 9190 12 488 11,519
Subsidy Saving 286,392 | 1,640,422 539,615 286,392 4,601,071 373,975 589,473 1,746,763 324,084 NOx 6,269 11,548 6,524 7,596 13,621 6,327 6,204 6,799 7,903
Total Benefit 1,970,368| 4,444,835| 2,124,816 2,326,241| 7,904,005 2,077,940 2,314,340| 3,566,569| 2,003,776
HC 2,178 3,057 2,178 3,244 3,244 2,438 2,196 2,697 2,741
PM 663 768 671 776 776 664 668 684 858
FY 2005-2030
Net Benefit 1,009,640 3,351,338 1,677,862 1,215,717 6,780,625| 1,582,360 1,514,255 | 3,027,390 1,043,719
NPV; SDR 8 % 38,963 803,680 310,516 374,486 | 1,563,678 290,778 275,887 599,926 47,736 Cost Effectiveness (lDR billion per million ton)
Net Benefit Average 38,832 128,898 64,533 46,758 260,793 60,860 58,241 116,438 40,143
co 105 85 48 121 83 54 87 43 83
FY 2009-2030
X Nox 153 95 69 146 82 78 129 79 121
Fuel Saving 286,392 | 1,640,422 539,615 286,392 | 4,601,071 373,975 589,473 | 1,746,763 324,084
NPV; SDR 8 % 71,395 469,465 127,900 71,395| 1,098,827 91,202 144,873 388,089 84,727 HC 441 358 205 342 346 203 364 200 350
Net Benefit Average 13,018 74,565 24,528 13,018 209,040| 16,999 26,794 79,398 14,731 | PM 1,449 1,424 667 1,431 1,447 746 1,198 788 1,120

A Implementing Vehicle Emission Standard/Euro 4 by 2021 (Option 1) would be gain
TotalEconomic BenefiDR 1,970 (health cost, production saving and faaling).

A Acceleration on implementing Euro 4 Standard by 2016 (Option 9) would be improve
double Total Economic Benefit to be IDR 3,9@Bd cut the cost of emissions
reduction by 21.30%.
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Diesel Fuel 48Series Cetane Index
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Diesel Fuel 48Series Sulfur
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Scenario Local Air Pollution Reductior

Vehicle Emission Standard Roadmap
Euro 2 Vehicle Emission Standard (2007), Euro 4 (2018), Euro 6 (2021)
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Consist on applied VehicdlEmissiorStandard: Euro 2 (20p7Euro 4 (2018), Euro 6
(2021 will reducetotal emission loadof PM, HC, CO, NG&QOx
by ~ 65%, 70%, 55%, 75%, 60% on 2030 respectively



Scenario Local Air Pollution Reductior

Vehicle Emission Standard Roadmap
Euro 2 Vehicle Emission Standard (2007), Euro 4 (2018), Euro 6 (2021)
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Conclusion and Recommendation

1. Indonesia is an emerging market for automotive, event though it is necessity to adopt
lower emission vehicle (LEV) and low carbon emission vehicle (LCEV) to control air
pollution and CO2.

2. Economic Benefit of LEV and LCEV:
i AdoptVehicleEmission StandardEuro 2 (2007), Euro 4 (2018), Euro 6 (2@2h¥istently will be reduce
total emission loadPM, HC, CO, NC&Oxand gaineconomicbenefit at leastIDR3,973T throughfuel
efficiency, production saving and public health improvement.
i Adoptfuel economy standard/lowarbonemission vehiclesL/100 Km (2020Jan 3.57L/100 Km (2025) will
be reduce0.28 GtonCO2atau 59% road transport emission, and gaoonomicbenefit IDR 4,444 T on 2030
throughfuel efficiency, production savirapndpublic health improvement.

3. Urbanlife styleq green mobilityneeds to be implemented parallel to technological

approach :
I Shifting to Mass Public Transport and Non Motorized Mokiiglkability city, TOD, cycling), gain
economic benefitDR 3,566 T (2030).
i Scraped Cagaineconomicbenefit IDR2,077 T 2030).
i Infrastructure Improvement (appropriate road, traffic management)

4. Legal binding the roadmap orekicleEmissionSandard andLow Carbon Emission
VehicleStandardas guideline to adopt its all potential technology option.

5. International collaboration to set up co benefit on air quality improvement and
greenhouse gas.
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