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ABSTRACT

This study the efficiency of greenhouse gas reduction of ‘low carbon car collaboration fund’ and its alternative
‘control of average fuel efficiency and greenhouse gas’, and ‘improving driving behavior’ were analyzed by using
LEAP, long term energy analysis model.

Total 4 scenarios were set, baseline scenario, without energy-saving activity, ‘low carbon car collaboration fund’
scenario, ‘fuel efficiency improving scenario’, and ‘improving driving behavior’ scenario. The contents of analysis were
forecast of energy demand by scenario and application as well as reduction of greenhouse gas emission volume,
and the period taken for analysis was every 1 year during 2015~2030.

Baseline scenario, greenhouse gas emission volume in 2015 would be 7,935,697 M/T and 13,081,986 M/T in 2030,
increased 64.8%. The analysis result was average annual increase rate of 3.4%. The expected average annual increase
rate of other scenarios was, ‘low carbon car collaboration fund’ scenario 1.7%, ‘fuel efficiency improving’ scenario
3.0%. and ‘improving driving behavior’ scenario 3.4%. and these were each 1.7%, 0.3%. 0.3% reduce from baseline
scenario. The largest reduction was ‘low carbon car collaboration fund’ scenario, and there after were ‘fuel efficiency
improving scenario’, and ‘improving driving behavior’ scenario.

Key words : Greenhouse Gas Mitigation, CO,, Low Carbon Car Collaboration Fund, Fuel Efficiency, Improving Driving
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Table 1. Low carbon car collaboration fund design plan
CO, standard Subsidy/penalty (ten thousand won)
(g/km) 2015 2016 2017
60 under 700 700 700
61~70 500
300 300
Subsidy  71~80 200
81~90 100 100 50
91~100 50 50
0
101~110
si 0
Emission 111~120 0
standard 25
121~125 25
126~130 25 50 50
131~140 50 80 100
141~150 75 120 150
151~160 100 150 200
Penalty  161~170 150 200 300
171~180 300 350
550
181~190
500 550
191~200
700
200 over 700 700
Source : Korea Auto Industries Coop. (2014).
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Table 2. Annual reduction to achieve next-term GHG
goal for each country (Unit: g/km)

Average annual rate

2012 2020 of reduction (%)
Republic of Korea 140 97 4.5
The United States 159 113 42
European Union 132 93 3.8
Japan 104 100 0.5
China 173 110 5.5

Source : Ministry of Environment (2014).
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Table 3. The main input data for the land transport
sector the final energy consumption forecast

Contents Input data

Demand  Vehicle demand Traffic distance

Purchase price, fuel efficiency,

Private car . .
vehicle life

Purchase price, fuel efficiency,

Technology  Hybrid vehicle fuel composition, vehicle life

Purchase price, fuel efficiency,

Electronic vehicle vehicle life
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Fig. 1. This study’'s LEAP model structure.
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Table 5. The forecast results of transport energy de-
mands (Unit: kilo TOE)

2010 2015 2020 2025 2030

Gasoline 9,384 11,245 12,403 13,109 13,387
Diesel 14,596 16,883 18,303 19,132 19,398
LPG 4,577 5490 6,049 6393 6,529
CNG 968 1453 1,818 2,066 2230

Renewable energy 251 956 1,699 2,309 2,847

Total 29,772 36,027 40,271 43,010 44,390

Source: Korea Transport Institute (2012).
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Table 6. Low carbon car collaboration fund projection during 2015~2020 for each section

(Unit: ten thousand won)

CO, standard (g/km) 2015 2016 2017 2018 2019 2020
75 100 100 100 100 100 100
76~80 100 100 100 100 50 50
81~85 100 100 50 50 50 50
86~90 100 100 50 50 50
91~95 50 50 50 50 0
96~105 50 50 0
106~110 50 50 0 —100
111~115 0 —100 —100
116~120 =75 —100 —100
121~125 0 =75 =75 —100 —100
126~130 0 =75 =75 —200 —200
131~135 =75 —150 —200 —200
136~140 =75 —150 —150 —200 —200
141~145 =75 —150 —150 —300 —300
146~150 =75 =75 —150 —225 —300 —300
151~155 =75 —150 —225 =225 —300 —300
156~160 =75 —150 —225 —225 —400 —400
161 ~165 —150 —150 —225 —300 —400 —400
166~170 —150 —225 —300 —300 —400 —400
171~175 —150 —225 —300 —400 =500 —500
176~180 —225 —225 —300 —400 =500 —500
181~185 —225 —300 —300 —400 —500 —500
186~190 —225 —300 —400 —400 =500 =500
191~195 —300 —300 —400 —400 =500 —500
196~205 —300 —400 —400 —400 —500 —500
206 —400 —400 —400 —400 —500 —500

Source: Korea Institute of Public Finance (2014).

Table 7. A scenario of the regulations on fuel efficiency Table 8. Energy saving rate by improving driving be-
(Unit: km/L) havior
2016 2020 2025 2030 Annual fuel usage

Passenger car

If vehicl 1 h
Economical speed vehicle speed reduce 10 km/h,

17. 24, 28. 4 i 0
fuel efficiency 70 3 8.5 33 fuel saving 10%
Rapid acceleration . .
. Daily 10% fuel saving
Van and tuck ) 156 188 228 and quick start ’
fuel efficiency Acainst
N . satnst Daily 10% fuel saving
Source: Ministry of Environment (2014). vehicle idling
Weight reduction Rﬂeduce vehicle weight 80 kg, fuel saving
7 ARl o] 408 Awn, 7EAe s B 2%

2717101 2015~20309 S0t oY R|4=87} 26.3% Z713F A Source: Korea Transportation Safety Authority (2009).
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Fig. 2. Energy demand forecast for each scenarios.

2025 2030 Year

Table 9. GHG reduction rate for each scenario compared to base scenario (Unit: %)
Scenario 2016 2020 2025 2030
Baseline 100 100 100 100

Low carbon car collaboration fund 99.5 —0.5 —23 85.2 —14.8 78.0 —22.0

Fuel efficiency 98.9 -1.1 -5.1 95.0 -5.0 95.1 —4.9

Improving driving behavior 98.3 —-1.7 —8.0 93.9 —6.1 95.7 —43
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Fig. 3. GHG emission forecast for each scenario compared to baseline scenario.
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