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1. ldentification of rapidly motorizing
countries (RMC’s)
(RMC’s)
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The relationship between income level and
vehicle ownership
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Vehicle increase rate and income level
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Country groupings : RMC’s

[ pAV
Motorization
{ 15
Rapid
\ 10 - . .
Progress [T ) Jas MRC’S
S . ’
Steady
Or { f—————"——~— Jt=——===—="~—"@~—~—~1-~—==71-— = ‘Y‘""T """""""""
Stagnant 0 [
4 : T :
100 1,000 10,000
. A S A _ A — -
"
LDC Developing NICs Developed

Mid. Income

(C©)Sungwon LEE, ITPS 2002



Identification of rapidly motorizing countries
(RMC’s)

Definition of RMC’s

Having high vehicle ownership rate and other related conditions
C1. Vehicle increase rate (10% or more per annum)
C2-1. Newly industrializing and/or Middle income level
C2-2. Faster developing

1. 10%

2-1.

2-2.
Cl and (C2-1 or C2-2) - MRC’s
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RMC’s mapping
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MRC’s and their socio-economic characteristics

= - High Economic Growth — Newly industrializing countries
- Rapid concentration of urban population

- Insufficient transport related infrastructure: rail and road
- Huge social cost due to transport: congestion

- Air pollution, noise and traffic accidents - Regional environment
- Moreover, CO2 emission - Global environment
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2. Transport and environment problems

!'- INn RMC’s
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1) Korea

Air quality standards are generally met in most major cities but
there exists the possibility of underestimation due to
measurement methodology

Transport accounts for more than 90% of air pollutant
emissions

High traffic accident rate
High level of congestion in major cities

—

90%
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2) Thailand

= Transport accounts for 20%-30% of greenhouse gas emissions

=  SPM concentration level exceeds WHO guideline by a factor of
two in Bangkok

= High urban congestion and traffic fatality rate
= A neglected public transport system

o 20-30%
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Air pollution level comparison

SPM
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Vehicle ownership and traffic death rate
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!'_\ 3. Future forecast
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3. Future forecast

Estimation of future vehicle ownership

- The most fundamental indicator for the prediction of the
future status and problems

Quasi-logistic estimation model

- A variation of sigmoid growth function

- Operational form has log-linear functional form

- Income and operating cost are included
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3.1 Estimating model

Quasi-Logistic Model for Vehicle Ownership Estimation

S
— Y:
1+e2Y PGP bs C:
T.

where P = vehicle ownership rate per capita
s = saturation point of vehicle ownership

Y = per capita income level represented by per capita GNP at 1995 constant
U.S. dollar terms

C = cost of motoring represented by vehicle purchase price (1995 constant
price) plus one year average fueling cost

T = time trend, base year issetas 1

a, B 1, B2 P a3:coefficients to be estimated

P

a Bi,s:
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3.2 Estimation results and scenario analysis: Korea

Estimated coefficients of the model

Coefficient Standard deviation t - value
a -6.4827 9.8451 -0.65
B1 2.5301* 0.4180 6.05
B2 -1.8720* 0.6971 -2.69
B3 -0.2793* 0.0988 -2.83
R2 0.993
Adjusted R2 0.991

* Indicates coefficient significant at 5% level

All coefficients except the intercept are significant at 5% level

They are also of expected signs
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Vehicle ownership forecast : Base case

GNP 4%, growth & fuel price 2% increase per annum

GDP4% 2%

2000 2010 2020 ©20/00

Population 47,223 50,184 51,807 1.1
(1,000)

Per capita GNP 11.9 17.6 26.0 2.2

(1,000 1995 U.S. 9)

Vehicle ownership per 243 365 470 1.9
1,000

Total vehicle numbers 11.5 18.3 24.4 2.1
(Million)
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Scenario analysis by income
GDP
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Scenario analysis by fuel price
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GHG forecasts: Carbon emission in the transport Sector
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Thailand

Estimated coefficients of the model

3.3 Estimation results and scenario analysis:

Coefficient Standard deviation t - value
a -15.3984* 1.6169 -9.52
B1 1.7518* 0.2409 7.27
B3 0.0657 0.1023 0.64
R2 0.952
Adjusted R?2 0.946

* Indicates coefficient significant at 5% level

All coefficients except trend are significant at 5% level

They are also of expected signs
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Vehicle ownership forecast : Base case

GNP 4%, per annum growth case

GDP4%
2000 2010 2020 20/00
Population 62,084 | 68,322 | 73,387 1.2
(1,000)
Per capita GNP 3.2 4.7 7.0 2.2
(1,000 1995 U.S. $)
Vehicle ownership 107 164 270 2.5
per 1,000
Total vehicle 6.6 11.2 17.2 2.6
numbers
(Million)
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Scenario analysis by income
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GHG forecasts: Carbon emission in the transport sector
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3.4 World motorization scenario

= What would happen if all other developing countries
achieve the motorization level that is equivalent to

current South Korea’s in the near future?

* It has been assumed that other things are unchanged except the ownership rate
in the calculation

(C)Sungwon LEE, ITPS 2002 27



World motorization scenario

Unit: million veh

icles

Unit: million barrels/day
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9'_ 4 Mitigation policies RMC’s
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4.1 Mitigation policies

Environmental policies in the a
transport sector can be
classified into several groups

Command and control
Economic incentives

Infrastructure for sustainable
transport

Demand reduction
Education and information
Others
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Policy classification

Classification

Policy Measures

Command and control

Vehicle emission standards
Fuel efficiency standards

Fuels policy — substance control
Alternative fuels

Technological improvements
Inspection and maintenance

Economic incentives

Travel demand managements
- Fuel and road pricing
- Parking policy
- Public transport promotion
Alternative fuels promotion by economic
incentives

Infrastructures

Environmentally friendly infrastructure
- Rail and water related facilities
- Bicycle roads
- Infrastructure for intermodal
transport

Demand reduction

Land use planning
Telecommuting and teleconferencing

Education, information and others

Educational campaigns
Information provision
Traffic flow managements
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RMC policy case RMC
: Korea

Strict emission standards

- Comparable to those of -
the U.S. and Japan’s

- Effective I/M program
TDM

- Fuel pricing -

- Parking policy

- Public transport
promotion

Modal shift for freight B
transport

Fuel policy
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4.2 Summary and concluding remarks

Rapid motorization in the newly industrializing countries and some middle
Income countries would create severe problems in energy and the

environment MRC
Infrastructures for sustainable transport and technological improvements

- Mass transit and facilities for non-motorized transport
- Conditions for advanced regulation and technology

Fuels policy, tightening emission standards
TDM policies for congestion and environmental impact mitigation

TDM
Needs for international cooperation

- Technology transfer and experiences from others
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Thank you
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