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Prospect of Crude Oil ProductionProspect of Crude Oil Production
When will Crude Oil run dry ?  When will Crude Oil run dry ?  ............ 20xx ?20xx ?
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Notes: U.S. volumes were added to the USGS foreign volumes to obNotes: U.S. volumes were added to the USGS foreign volumes to obtain world totals.tain world totals.
Assumption: Growth rate of oil demand:  2 % / yearAssumption: Growth rate of oil demand:  2 % / year
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204720472047 HistoryHistory
ExpectedExpected
Low ScenarioLow Scenario
High ScenarioHigh Scenario

USGS Estimates of Ultimate RecoveryUSGS Estimates of Ultimate Recovery

Probability Probability 
of Recoveryof Recovery

95%95%
50% 50% 
5%5%

Ultimate RecoveryUltimate Recovery
BBlsBBls

2,248 (low)2,248 (low)
3,003 (expected)3,003 (expected)
3,896 (high)3,896 (high)
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Prospect of World's Primary Prospect of World's Primary 
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After the dry out of conventional oil,After the dry out of conventional oil,
unconventional oil like tar sand will unconventional oil like tar sand will 
be use.be use.

Unconventional OilUnconventional Oil

Coal usage may increaseCoal usage may increase

UnconvUnconventional Gasentional Gas

Renewable to hydrogenRenewable to hydrogen

RenewableRenewable
(Bio, Wind(Bio, Wind, Photo, Photo--cell)cell)

SourceSource：： The Institute of Energy Economics, JapanThe Institute of Energy Economics, Japan
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COCO22 ScenarioScenario
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Exhaust of COExhaust of CO22 Emissions Emissions 
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Selection ofSelection of
Energy SourceEnergy Source

Improvement of Improvement of 
VehiclesVehicles

Improvement of Improvement of 
EnginesEngines

Improvement ofImprovement of
Traffic FlowTraffic Flow

HVHV
HV / EVHV / EV

ICE ( SI,CI )ICE ( SI,CI )
ICE ( CI )ICE ( CI )
ICE (SI,CI )ICE (SI,CI )
ICE (SI )ICE (SI )
FC / FCHVFC / FCHV
EV / HV / EV / HV / 

PlugPlug--in HV in HV 

ICE ( SI, CI )ICE ( SI, CI )

Crude Oil
Synthetic Fuel
Bio Fuel
Natural Gas
Hydrogen
Electric Power

Weight Reduction
Reducing Friction Reducing Friction 
Idling StopIdling Stop
RegenerationRegeneration

Lower Friction LossLower Friction Loss
Higher Compression RatioHigher Compression Ratio
BoostingBoosting
Variable Valve SystemVariable Valve System
Heat ManagementHeat Management

Approach to COApproach to CO22 ReductionReduction

Road Improvement
VICS
Park & Ride
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Requirement for Requirement for 
automobileautomobile

Development itemsDevelopment items

Directions of Development of Directions of Development of 
Automobile Technologies Automobile Technologies 

ConcernConcern

Light weightLight weight
DownsizingDownsizing

Material, Light weight partsMaterial, Light weight parts

Resistance, loss reductionResistance, loss reduction
(Road load, drag force, etc.)(Road load, drag force, etc.)

Thermal efficiency improvementThermal efficiency improvement
of of powertrainpowertrain

AftertreatmentAftertreatment, control, control

TrafficTraffic
optimizationoptimization ITSITS

COCO22 reductionreduction

Alternative fuel utilizationAlternative fuel utilization

HybridHybrid

Fuel cellFuel cell

Environmental Environmental 
improvementimprovement
(air, traffic)(air, traffic)

Energy securityEnergy security
(energy saving)(energy saving)

Fuel diversityFuel diversity

EfficiencyEfficiency
improvementimprovement

Low emissionsLow emissions
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Engine Technologies Engine Technologies 
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GasolineGasoline DieselDiesel
Fuel consumptionFuel consumption

Thermal efficiencyThermal efficiency

Specific powerSpecific power

Specific torqueSpecific torque

EmissionsEmissions

CostCost

ProblemsProblems

λλ=1=1
((stoichstoich.).)

LeanLean

5.5L/100km/ton5.5L/100km/ton

35%35% 42%42%

Efficiency 
improvement
(esp. gasoline)

<Gasoline lean burn><Gasoline lean burn>
NOxNOx reductionreduction
<Diesel><Diesel>
NOxNOx, PM, PM reductionreduction

GoodGood
NOxNOx

1.01.0 1.3 1.3 -- 1.51.5

175Nm/L175Nm/L105Nm/L105Nm/L

60kW/L60kW/L

NOxNOx
PMPM

4.0L/100km/ton4.0L/100km/ton

WeightWeight

Noise, vibrationNoise, vibration LevelLevel

1.01.0

GoodGood

1.3 1.3 -- 1.41.4

#1#1

65kW/L65kW/L
<Gasoline><Gasoline>
Torque Torque 
enlargementenlargement
=> Boosting=> Boosting

Comparison of Internal Comparison of Internal 
Combustion Engines Combustion Engines 

#1 : 10#1 : 10--15 mode  215 mode  2 -- 3L Passenger car  Vehicle wt. = 1.53L Passenger car  Vehicle wt. = 1.5 -- 1.75ton 1.75ton 
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Compact and Light weightCompact and Light weight
Direct InjectionDirect Injection
Variable Valve SystemVariable Valve System
Nearly Zero EmissionNearly Zero Emission
Low Friction LossesLow Friction Losses

Heat ManagementHeat Management

Technical Trends of SI EnginesTechnical Trends of SI Engines

DownsizingDownsizing

Turbo ChargingTurbo Charging
with with λλ11

Alternative fuelAlternative fuel
capabilitycapability

New GenerationNew Generation
Lean BurnLean Burn

Thermal EfficiencyThermal Efficiency
> 40%> 40%

Efficient PowerEfficient Power
and Torqueand Torque
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Next Gen. Gasoline Technologies Next Gen. Gasoline Technologies 

•• DownsizingDownsizing
•• High Compression RatioHigh Compression Ratio
•• Variable Valve ActuationVariable Valve Actuation
•• Next generation DINext generation DI
•• Lean BurnLean Burn
•• Low Friction ComponentLow Friction Component

•• DownsizingDownsizing

•• High EfficiencyHigh Efficiency
ThreeThree--way Catalystway Catalyst
Lean Lean NOxNOx CatalystCatalyst

•• Knock Free CombustionKnock Free Combustion
•• TurbochargingTurbocharging

EmissionsEmissions

PowerPower

Weight / CompactnessWeight / Compactness

Fuel ConsumptionFuel Consumption

Noise/VibrationNoise/Vibration CostCost

•• Light Weight Materials Light Weight Materials 
•• Combustion ImprovementCombustion Improvement
•• Quick Warm UpQuick Warm Up

FuelFuel
•• Fuel Flexibility Fuel Flexibility 
•• Hydrogen application Hydrogen application 
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History of Compression Ratio History of Compression Ratio 
(Toyota Gasoline Engines) (Toyota Gasoline Engines) 
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Technology Innovation in Fuel Technology Innovation in Fuel 
System (DISI engines in Toyota)System (DISI engines in Toyota)
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Technology Innovation in Valve Technology Innovation in Valve 
SystemSystem

Roller Rocker Roller Rocker 
ArmArm
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Variable Inj. nozzleVariable Inj. nozzle

Higher Inj. Press.Higher Inj. Press.
(200MPa~)(200MPa~)

Renewable fuelRenewable fuel
capabilitycapabilityHigher power and Higher power and 

better Fuel Economybetter Fuel Economy

Heat ManagementHeat Management

Low emissionLow emission
(SULEV)(SULEV)

PiezoPiezo Common railCommon rail
Low Comp. Ratio Low Comp. Ratio 
44--valve DOHC valve DOHC 
Variable Nozzle Variable Nozzle 
TurboTurbo--chargercharger

Cooled EGRCooled EGR
44--way catalystway catalyst

Technical Trends of CI EnginesTechnical Trends of CI Engines
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Progress of Diesel Engine  Progress of Diesel Engine  
TechnologiesTechnologiesWorld PremiereWorld Premiere
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PumpPump

PistonPiston

InjectorInjectorCommon Common 
RailRail
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PumpPump

PistonPiston
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Progress of Diesel InjectorProgress of Diesel Injector

PiezoPiezo
actuatoractuator
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New Diesel EngineNew Diesel Engine

PressurePressure
SensorSensor CommonCommon--railrail

SupplySupply
PumpPump

FuelFuel
FilterFilter

InjectorInjector

FuelFuel
TankTank

Pressure Pressure 
Discharging Discharging 
ValveValve

ECUECU

ECU ECU 
No.2No.2

CommonCommon--rail injection systemrail injection system

II--4 2.2L4 2.2L
2AD2AD--FHVFHV

•• PiezoPiezo Injector 10Injector 10--Hole NozzleHole Nozzle
•• Fuel Pressure : 180 Fuel Pressure : 180 MPaMPa
•• Compression Ratio : 15.8Compression Ratio : 15.8
•• DPNR (DDPNR (D--CAT)CAT)
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Diesel Diesel AftertreatmentAftertreatment (D(D--CAT)CAT)
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EM*EM*

DPNR
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D
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DPRDPR

0.20.2

DPNR PathDPNR Path
HCCI PathHCCI Path
EM* PathEM* Path

DD--CAT: DieselCAT: Diesel--Clean Advanced Clean Advanced 
TechnologyTechnology

DPNR CatalystDPNR Catalyst

NSR CatalystNSR Catalyst

Diesel Low Emission ConceptDiesel Low Emission Concept

NSR : NSR : NOxNOx StrageStrage ReductionReduction
DPNRDPNR : Diesel Particulate : Diesel Particulate NOxNOx ReductionReduction

EM* : Engine ModificationEM* : Engine Modification
Low Compression RatioLow Compression Ratio
+ Large EGR Cooler + Large EGR Cooler 
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Future Outlook of ICEFuture Outlook of ICE’’s Evolutions Evolution

SI-ICE

CI-ICE

HCCI
(@ partial load)

High compression ratio

Low compression ratio
HCCI combustion

BioBio--fuelfuel Synthetic fuelSynthetic fuel

FTDFTDFAMEFAME

Ethanol Methanol ?

DI, Boosting

Ideal

Ideal

HCCI combustion

Fuel:

Fuel

Fuel

Gasoline / Flame 
propagation (spark ignition)

Flame propagation
Real world Real world 

Diesel fuel / Diffusive 
combustion (self-ignition)

High RON  
Low Aromatics
Zero sulfur

High RON  
Low Aromatics
Zero sulfur

Diffusive combustion
Real world Real world 

High cetane number  
Low Aromatics
Zero sulfur

High cetane number  
Low Aromatics
Zero sulfur

Hydrotreated Hydrotreated 
BioBio--fuel fuel 

2005 2010 2015 2020 2025 20302000
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Utilization of Alternative Utilization of Alternative 
Fuels Fuels 
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Well to Wheel COWell to Wheel CO22 in Japanin Japan

Relative CORelative CO22 Emissions Emissions （（Gasoline SIGasoline SI--ICE = 1ICE = 1））
--1.01.0 --0.50.5 00 0.50.5 11 1.51.5

CICI--ICEICE

SISI--ICE ICE 

CICI--ICEICE

GasolineGasoline
GasolineGasoline--HVHV

CNG(LNG)CNG(LNG)
DieselDiesel

DieselDiesel--HVHV
FTD(NG)FTD(NG)

FTD(Biomass)FTD(Biomass)
BDF(Rapeseed)BDF(Rapeseed)
BDF(WasteBDF(Waste--oil)oil)

Ethanol(Sugarcane)Ethanol(Sugarcane)

HH22(Gasoline,on(Gasoline,on--site)site)
HH22(NG,off(NG,off--site)site)
HH22(NG,on(NG,on--site)site)

HH22(NG(NG--Methanol, Methanol, 
onon--site)site)

Well to Tank CO2(WTT)Well to Tank COWell to Tank CO22(WTT)(WTT)

Tank to Wheel CO2(TTW)
@ Japanese 10.15 mode

Tank to Wheel Tank to Wheel COCO22(TTW)(TTW)
@ Japanese 10.15 mode@ Japanese 10.15 mode

SISI--ICEICE

BiofuelsBiofuels::
Lowest WTW COLowest WTW CO22

Hydrogen:Hydrogen:
Needed WTT CONeeded WTT CO22
reduction (fossil reduction (fossil 

energy source)energy source)

Estimated by ToyotaEstimated by Toyota

FC: HFC: H22

HV:HV:
Indicated Low Indicated Low 

WTW COWTW CO22

HH22(Nuclear,on(Nuclear,on--site)site)
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**1 relative value based on gasoline (= 100)1 relative value based on gasoline (= 100)
*2  ICE : 2 liter engine for passenger car with 1.5 ton inertia *2  ICE : 2 liter engine for passenger car with 1.5 ton inertia weight weight 

Estimated by Toyota Estimated by Toyota 

GasolineGasoline

DieselDiesel

MethanolMethanol

EthanolEthanol

GTL (FTD)GTL (FTD)

DMEDME

Energy density *Energy density *11

(volume basis)(volume basis)
Energy loadingEnergy loading
capacity *capacity *11

Cruising range *Cruising range *11

100100 100100 1001002020 6060 2020 6060 2020 6060
PowerPower--
traintrain

Tank Tank 
capacitycapacity
（（literliter））

SISI--ICEICE**22

CICI--ICEICE

SISI--ICEICE

CICI--ICEICE

CICI--ICEICE

SISI--ICEICE

6060

6060

6060

6060

6060

6060

CNGCNG
（（@20MPa@20MPa））

SISI--ICEICE 130130

Hydrogen Hydrogen 
（（@35MPa@35MPa）） FCHVFCHV 130130

Gas Gas 
fuelfuel

Mileage of Alternative Fuel VehiclesMileage of Alternative Fuel Vehicles
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Forecast of Forecast of PowertrainPowertrain and Fuels in and Fuels in 
Toyota Global ProductionToyota Global Production
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DieselDiesel Bio Diesel Bio Diesel 
Fuel *Fuel *
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* * as a blendedas a blended
base fuel base fuel 

FCHV, EVFCHV, EV

CICI--ICEICE

Ratio of HVRatio of HV
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Steps to Introduce Steps to Introduce BioethanolBioethanol

Ideal format for Ideal format for bioethanolbioethanol introductionintroduction

High concentrationHigh concentration
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ethanol
introduction

LargeLarge--scalescale
ethanolethanol
introductionintroduction

Introduce low-
conc.ethanol
gasoline

Introduce lowIntroduce low--
conc.ethanolconc.ethanol
gasolinegasoline

Low concentrationLow concentration

BioethanolBioethanol is suited to lowis suited to low--concentration blends for the time beingconcentration blends for the time being

Grass & woodGrass & wood
(cellulose)(cellulose)

CornCorn
(starch)(starch)

SugarcaneSugarcane
(sugar)(sugar)

Production ProcessProduction Process Final productFinal product IssuesIssuesFeed StockFeed Stock
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technologytechnology
developmentdevelopment

Measures needed to handle Measures needed to handle bioethanolbioethanol fuelfuel

IssuesIssues Vehicle; Fuel tube corrosion, rubber part expansion, start up inVehicle; Fuel tube corrosion, rubber part expansion, start up in cold, etc.cold, etc.
Filling stations; Hose deterioration, rubber seal expansion, etcFilling stations; Hose deterioration, rubber seal expansion, etc. . 

High concentrationHigh concentrationLow concentrationLow concentration
(up to E10)(up to E10)

VehicleVehicle

Filling stationsFilling stations

Already preparedAlready prepared

Use existingUse existing
pumpspumps

••Need to developNeed to develop
special vehiclesspecial vehicles
••Worsening of fuelWorsening of fuel
economyeconomy

Install specialInstall special
pumpspumps
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Steps to Introduce BioSteps to Introduce Bio--DieselDiesel

JatrophaJatropha, sunflower, sunflower……

PalmPalm

RapeseedRapeseed

FeedStockFeedStock Production processProduction process

Fatty acid methyl esterFatty acid methyl ester
(FAME)(FAME)

GlycerinGlycerin

MethanolMethanol

HydrogenHydrogen

HH22O, COO, CO22, methane, etc., methane, etc.

TransTrans--esterificationesterification

HydroHydro--crackingcracking HydroHydro--cracked cracked 
oiloil

Final productFinal product
IssuesIssues
•• Each country has own Each country has own 

standardsstandards
••Need unified standardsNeed unified standards

Toyota in joint research Toyota in joint research 
with Nippon Oil Corp.with Nippon Oil Corp.

IssuesIssues
•• Water content, lowWater content, low--

temperature viscositytemperature viscosity

Biomass Biomass (vegetable oils)(vegetable oils)

BioBio--diesel characteristicsdiesel characteristics
FAMEFAMEHydroHydro--

cracked cracked 
vegetable oilsvegetable oils Low conc.(Low conc.(～～

B5)B5)

GoodGood

Properties close to dieselProperties close to diesel

High concentrationHigh concentration

Oxidation Oxidation 
stabilitystability ExcellentExcellent

PoorPoor
Not suitable for Not suitable for 

vehiclesvehicles

OtherOther Impurity Impurity 
precipitation

Biomass is suited to lowBiomass is suited to low--concentration FAME & concentration FAME & hydrocrackedhydrocracked
vegetable oil applicationsvegetable oil applications

precipitation
LowLow--concconc..
FAMEFAME
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Introduce low-
conc.FAME

Commercialize 
hydro-cracking

The image for bioThe image for bio--diesel diesel 
introductionintroduction

HydroHydro--cracked oilcracked oil

Processed at oil refineryProcessed at oil refinery RapeseedRapeseed SoySoy PalmPalmExcellentExcellent
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Fuel CellFuel Cell
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Significance of Fuel CellSignificance of Fuel Cell
21st c.21st c.

Variation of energy sourceVariation of energy source
Renewable energy societyRenewable energy society

20th c.20th c.
Era of mass consumption Era of mass consumption 
of fossil oilof fossil oil

Higher efficiency than gasoline engineHigher efficiency than gasoline engine
（（in case of in case of 
hydrogenhydrogen））•• High efficiencyHigh efficiency

COCO22, , NOxNOx, HC, CO never exhausted, HC, CO never exhausted•• Zero emissionZero emission

Variety of hydrogen supply (not only Variety of hydrogen supply (not only 
from crude oil)from crude oil)

•• Energy securityEnergy security

•• Low noiseLow noise No moving parts, no combustionNo moving parts, no combustion
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Technical Problems of Fuel Cell Technical Problems of Fuel Cell 
VehicleVehicle

CostCostDriving rangeDriving range

Cold startabilityCold startabilityDurabilityDurabilityPower densityPower density

CurrentCurrent TargetTarget

x2x2

CurrentCurrent TargetTarget

x5x5

CurrentCurrent TargetTarget

--3030°°CC

CurrentCurrent TargetTarget

x3x3

CurrentCurrent TargetTarget

1/1001/100

FCHVFCHV
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Hydrogen Storage TechnologiesHydrogen Storage Technologies

CapacityCapacity

High pres. HHigh pres. H22 tanktank Liquid HLiquid H22 tanktankHH22 absorption alloy tankabsorption alloy tank

WeightWeight VaporizationVaporization

Chemical hydrideChemical hydride
Carbon Carbon nanonano tubetube

PotentialPotential RecycleRecycle

Hydroxide boron Hydroxide boron 
sodium (sodium (NaBH4)NaBH4) DecalinDecalin (C(C1010HH1818)        )        

Naphthalene Naphthalene 
(C(C1010HH88) ) 

CatalystCatalyst

-- HH22

+ H+ H22
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Challenge to Hydrogen SocietyChallenge to Hydrogen Society

Hydrogen Hydrogen 
SocietySociety

GovernmentGovernment
Strategy of energy-mix,
Infrastructure, 
Standardization

AutoAuto--industryindustry
Fuel-Cell technology,
Reliability, Durability, Cost,
Attractive vehicle

EnergyEnergy--industryindustry
Production technology,
H2 station construction

UniversityUniversity
H2 storage technology,
Fundamental research,
Bringing up talent

H2 storage technology,
Fundamental research,
Bringing up talent

CitizenCitizen
Sympathizing with  
Hydrogen society,
Enlightenment activity

LaboratoryLaboratory
CO2 sequestration technology,
H2 production/storage
technology
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Weight Saving Weight Saving 
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Examples of Weight SavingExamples of Weight Saving

Plastic :Plastic : Intake manifold, Intake manifold, 
Bumper, Bumper, 
Propeller shaft, Propeller shaft, 
Fuel tankFuel tank

Aluminum :Aluminum : Cylinder block, Cylinder block, 
Radiator, Radiator, 
Suspension memberSuspension member

Magnesium :Magnesium : Cylinder headCylinder head--cover, cover, 
Steering wheel core,Steering wheel core,
Disc wheelDisc wheel

Plastic fuelPlastic fuel
tank :tank :
Weight Weight ––27%27%

Plastic intakePlastic intake
manifold :manifold :
Weight Weight ––25%25%
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Gasoline-MT
Gasoline-AT
Diesel-MT
Diesel-AT
Hybrid vehicle
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GasolineGasoline
DieselDiesel

GasolineGasoline--MTMT
GasolineGasoline--ATAT

DieselDiesel--MTMT
DieselDiesel--ATAT

EC modeEC mode

Relation Relation bbetween COetween CO22 and Vehicle and Vehicle 
WeightWeight

Vehicle Inertia Weight (kg)Vehicle Inertia Weight (kg)
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1. Circumstances of Automotive Society1. Circumstances of Automotive Society
•• Energy Sources and Global WarmingEnergy Sources and Global Warming

2. Improvement of Thermal Efficiency of 2. Improvement of Thermal Efficiency of 
EnginesEngines

•• Internal Combustion EngineInternal Combustion Engine（（Gasoline, DieselGasoline, Diesel））
•• Alternative FuelsAlternative Fuels
•• Fuel CellFuel Cell
•• Weight Saving Weight Saving 

3. Effective Energy Utilization 3. Effective Energy Utilization 
•• Hybrid Technology Hybrid Technology 
•• Improvement of Traffic SituationsImprovement of Traffic Situations
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Hybrid Technologies Hybrid Technologies 
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Hybrid Vehicles (GasolineHybrid Vehicles (Gasoline--electric)electric)
Merits of hybrid vehicleMerits of hybrid vehicle

•• Fuel consumption  Fuel consumption  •• DrivabilityDrivability
•• Emissions               Emissions               •• NoiseNoise

Lexus RX400hLexus RX400h

Toyota Hybrid SystemToyota Hybrid System––llll
(THS(THS--II) for VII) for V--6 SUV6 SUV

Power split devicePower split device

Power Power 
control control 
unitunit

Rear electric motorRear electric motor
GeneratorGenerator

Front electric motorFront electric motor

Petrol enginePetrol engine

Reduction gearReduction gear

BatteryBattery

TOYOTA TOYOTA 
Highlander HVHighlander HV
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COCO22 Potential of Hybrid VehiclesPotential of Hybrid Vehicles

Gasoline-MT
Gasoline-AT
Diesel-MT
Diesel-AT
Hybrid vehicle
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COCO22 Reduction by HybridizationReduction by Hybridization

Gasoline Gasoline 
hybridhybrid

ConvConv. . 
gasoline ATgasoline AT

50

100

City ModeCity Mode
Vehicle: Prius classVehicle: Prius classConvConv..

diesel AT diesel AT 

EV driving etc EV driving etc 
Idle stopIdle stop

In
de

x 
of
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O

2
Em
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on
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)

RegenerationRegeneration

0

EngineEngine
improvementimprovement

Advantage of Advantage of 
hybrid vehiclehybrid vehicle

•• Hybrid vehicle has advantages to recover and minimize energy losHybrid vehicle has advantages to recover and minimize energy loss.s.
•• 50% reduction of CO50% reduction of CO22 and improved fuel efficiency can be achieved.and improved fuel efficiency can be achieved.
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Target 2000 levelTarget 2000 level ••All hybridized in 2030All hybridized in 2030
••Added on engine and  Added on engine and  
vehicle improvementsvehicle improvements

Case Study of COCase Study of CO22 Reduction by Reduction by 
Promotion of HybridizationPromotion of Hybridization

50% reduction @ 203050% reduction @ 2030

•• If all vehicles in the world were hybridized, it would be possibIf all vehicles in the world were hybridized, it would be possible to le to 
reduce COreduce CO22 to yearto year--2000 levels.2000 levels.
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Evolution of Hybrid TechnologiesEvolution of Hybrid Technologies
Direction of hybrid technology improvementDirection of hybrid technology improvement

•• BatteryBattery
--High energy densityHigh energy density
--Size & weight Size & weight 
reductionreduction

•• MotorMotor
--High powerHigh power
--Size & weight Size & weight 

reductionreduction
•• InverterInverter
--High efficiencyHigh efficiency
--Size & weight Size & weight 
reductionreduction

Energy Density of BatteryEnergy Density of Battery
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Improvement of Traffic Improvement of Traffic 
Situations Situations 
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COCO22 Reduction by Traffic MeasuresReduction by Traffic Measures

22.7km/h22.7km/h

31.5km/h31.5km/h

33.6km/h33.6km/h

Japanese 10Japanese 10..1515

Average Vehicle Speed in Test ModesAverage Vehicle Speed in Test Modes

US LA#4US LA#4

EUEU

(Data : Japan Automobile Research Institute)(Data : Japan Automobile Research Institute)
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••Average speed in Japan is lower than EU and US.Average speed in Japan is lower than EU and US.
••Traffic jam in city area is the main reason.Traffic jam in city area is the main reason.
••Average speed increase is effective to fuel consumption.Average speed increase is effective to fuel consumption.
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Effect of COEffect of CO22 Reduction in Toyota Reduction in Toyota 
CityCity

Toyota IC to ToyotaToyota IC to Toyota--chocho (4.2km)     CO(4.2km)     CO22 reduction (7:00 to 9:30am)reduction (7:00 to 9:30am)

26022602

2355   2355   

Traffic volumeTraffic volume
(vehicles/2.5hrs)(vehicles/2.5hrs)

1616

99

aveave..
Speed(km/h)Speed(km/h)

1313

66

peakpeak

--17%17%32303230After road After road 
developmentdevelopment

-38833883BeforeBefore

ReductionReductionCOCO22
(Kg(Kg--COCO22))

(CO(CO22 emission volumes were estimated using emission volumes were estimated using 
the unit of emission per speed stipulated by the unit of emission per speed stipulated by 
Public Work Research Institute of the former Public Work Research Institute of the former 
Ministry of Construction)Ministry of Construction)

The data shown The data shown 
here reflects only one here reflects only one 
dayday’’s sampling in s sampling in 
each instanceeach instance

Average speed increased Average speed increased 
from 9 to 16km/h 17% reduction of CO17% reduction of CO22from 9 to 16km/h
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Countermeasures by ITSCountermeasures by ITS

Topography, TunnelTopography, Tunnel

39%39%

Toll BoothToll Booth
30%30%

Junction Junction 
20%20%

OthersOthers
11%11%

Driving assistDriving assist

Conventional ICConventional IC

Smart ICSmart IC

Speed down
Speed down

Lack of capacityLack of capacity

ETCETC

Attention! Attention! 
speed downspeed down

Places Places 
traffic jam traffic jam 

occursoccurs

ITS : Intelligent Transport SystemsITS : Intelligent Transport Systems

Countermeasure : 1Countermeasure : 1 Countermeasure : 2Countermeasure : 2

AntennaAntenna unitunit

IC cardIC card

Bidirectional radioBidirectional radio
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GateGate
Primary energyPrimary energy

UtilizationUtilization
fieldfieldProductsProducts InfraInfra--

structurestructure
TechnicalTechnical
barrier for barrier for 
applicationapplication

AvailabilityAvailability
for supplyfor supply

IndustryIndustry

PowerPower

HomeHome
ElectricityElectricity

xx xx

xx

xx xx

FuelFuel
costcost

xx
CTLCTL

GTLGTL

BTLBTL

xx xx xx

xx xx xx

xx
Coal, NG, DMECoal, NG, DME
IGCCIGCC

LPG, NG, DME, LPG, NG, DME, 
ElectricityElectricity

TransTrans--
portationportation

SISI--ICE:ICE: Gasoline,Gasoline,
Ethanol, LPG,Ethanol, LPG,
CNG CNG ((Methanol?)Methanol?)

CICI--ICE:ICE: Diesel,Diesel,
FTD,FAMEFTD,FAME(DME?)(DME?)
EV:EV: ElectricityElectricity
FC:FC: HydrogenHydrogen

Future Energy Utilization (until Future Energy Utilization (until 
2030)2030)

Solar / Wind Solar / Wind 
Water / NuclearWater / Nuclear

BioBio--massmass

Natural gasNatural gas

CoalCoal

Crude Oil Crude Oil Gasoline, LPG, Gasoline, LPG, 
Diesel, etc.Diesel, etc.

MethanolMethanol

BioBio--fuelfuel

FTDFTD

DMEDME

CNGCNG

HydrogenHydrogen
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Thank you for your attentionThank you for your attentionThank you for your attention


