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This study empirically evaluates the environmental benefits of eco-driving using high-resolution real-world driving

data from passenger cars, buses, and light-duty trucks. One-second trajectory data (GPS and DTG: Digital TachoGraph) were
analyzed with the Vehicle Specific Power (VSP)-based MOVES emission model, coupled with standardized social cost unit values.
A government-certified eco-driving index was applied to quantify the link between driving behavior and reductions in climate and

air-quality-related costs. The analysis shows that eco-driving reduces combined climate and air pollution costs by approximately

11~14%, with particularly large benefits observed for commercial vehicles such as buses and freight trucks. Moreover, the

private benefit of fuel savings was found to exceed the social and environmental benefit by up to 4.7 times, indicating that

policies emphasizing personal economic incentives may be more effective than relying solely on environmental appeals. By

integrating high-resolution empirical data with internationally validated emission models, this study provides robust scientific

evidence of the environmental effectiveness of eco-driving. The findings offer a practical basis for designing data-driven and

targeted transportation-environment policies.

Key words: Eco-driving, Vehicle Specific Power (VSP), MOVES emission model, Air environmental cost, Transportation behavior
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Fig. 1. Analysis procedure of this study.
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Category Number of vehicles Total operating hours Total driving distance
Passenger cars 203 337h 17,001 km
Bus 3,908 39,099 h 6,836 million km
Trucks 200 482 h 22,739km
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Fig. 2. Distribution of driving speed of passenger cars and trucks.

o7 IdstE|x| M 41 E M6 S



Az 2

100 (%)

0~20 20~40 40~60
Passenger Cars

EN{ N2 mN3 4 W5~

C0[E] 718t AR2e| 7|22t He| Fa EIt 891

0

— = — — - - — | ] =
95 ‘

90

85

80

75

60~80 80~100 100~120 0~20 20~40

40~60 60~80 80~100 100~120

Trucks
(km/h)
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ol A% Falo] Zrtz AALAL olnlatx
7

o, A4 TN E TS 0E
G RERSR R ER e ER B
wojze

3.2 ZHI2XX|==(ED) ¥ RIZH|S=(VSP) &4

277 el = EDI} VSP 714 vl & 24 WS
AASte] B7FsH3At. EDI= KAEA (2019)9] @4
< 8o, & J7HE- G5 - g2 Wl 84F
71Eo 8 Z O] RafHolH oA £ 531 th) ¢
ARE 21 AL A= Hhr o 2 AF )

VSP= MOVES®]| -8 5= duta} A5 =y o
of] A HAste] ARGttt oldl, = @9 £&=-7F
55 9 FAHRE SO A1E X Hot AEiE
A5k _|4 o]g 7]13]—0; OpMode— AR o].j_ o4
A HEA4 (NO,, PM, 5, CO,)E 485 HHEE‘:—
P54 2 -84t 2HaAto]H, MOVES
O] FAF 2FF =W AHFAEFE Al THE A
A2 FAHIE Hhgste] viE A4S R4 6kl H
201 749, DTGE &t 21 238 FHe} Anrt 3
=]7] wizoll vsp 7|Hte] viEw =4 WS A8
2] &k

L7 PA(OE 495 B9, S50 S7Hd
= 7M5E B Zo] Fojjun ofo] whet VSP 73 (11
g 5) A W HeE Bk A48 vspo] whE
OpMode X (& 3)5 HWH, M Fh9] oF 12.3%
= A4 (11.2~22.4km/h) 7-7+2] VSP 3~6 kW H$ o]l
AFSE AL, OF 14.9%+= - 155 (22.4km/h o4 T

E

HHN

acceleraion
o°

2
20 (m/s?) o0

10 400 O

oS
.8
o
00

BRO0CLH88 ~ O OO0OgE"C0, 8900
10| B 0008 5085 %8
o

o speed(km/h)
0 30 60 920 120

Fig. 4. Relationship between speed and acceleration for pas-
senger cars.

VSP ©
700 | (kw/ton) °§8 o
) 2 =
o o o
)
500 &0 o, © o5 .© o
o © )
BBy o g8
250 0022062000 HH00805888000 3
00 00::: Q00 OO0 OOOO
ofes 00000000
000
0 OOV
0 . 00 0
"0 § o3 ot o o 00 °° ©
-250 oo 8‘000 8
o8 speed(km/h)
0 30 60 90 120

Fig. 5. Relationship between speed and VSP for passenger

J. Korean Soc. Atmos. Environ., Vol. 41, No. 6, December 2025, pp.887-898



ol7t%!

Table 3. Distribution rate of speed and VSP for passenger cars driving data.
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Table 4. Comparison of private and social benefits from eco-driving (per vehicle and nationwide, 10% adoption scenario)

Private benefits

Social benefits

Category Per-vehicle benefit Nation.w.ide benefit Per-vehicle benefit Nationyvﬁde benefit
(W/vehicle/year) (W100 million V\{on/year, (#/vehicle/year) (#100 million V\{on/year,
10% adoption) 10% adoption)
Passenger cars 295,358 38,713 63,145 1,159
Bus 4,562,500 2,074 2,728,375 136
Trucks 308,425 8,541 130,305 469

note: Nationwide values represent estimated total benefits assuming 10% adoption of eco-driving across the national vehicle fleet (Passenger cars: 72 —

100P, bus: 80— 100P, trucks: 71— 100P).
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