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Assessment of the Policy of Promoting Electric Scootersin Taiwan:
An Application of Life Cycle Assessment

Abstract

According to the 1ISO 14040 Standards, life cycle assessment (LCA) can be applied directly to
not only decision making related to production improvement in private sectors but also policy
assessment in public sectors. This study therefore intends to apply the ISO-regulated LCA
procedure to assess the policy of promoting electric scooters in Taiwan. Considering comparability
and similarity, the 50cc gasoline-fueled motorcycle is selected as the comparison target. The system
scope is defined within the two lifecycle stages of use and disposal. Neither the manufacturing of
motorcycles nor the ail refinery isincorporated. Nevertheless, air emissions in associationwith
power generation are considered because electrical motorcycles consume directly this type of
energy. The comparison basis of functional unit is defined as “ per lifetime of use of scooters” (i.e.,
the mileage of 32,000 km). As aresult, the lifecycle inventory analysis comparing electrical
scooters and traditional motorcycles is conducted. The subsidy policy of promoting electric
motorcycles is also discussed. Based on the results from the streamlined LCA, electric scooters are
not environmentally superior to traditional motorcycles during the use stage. However, electric
scooters impose relatively more environmental burdens at the disposal stage due to their heavier
weight and adopting large amount of |ead-batteries. Moreover, this study compares only the
environmenta performance of the two types of scooters. The characteristics of that electric scooters
fall short in convenience of use and transportation capability based on some generic investigations
are not addressed.
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Environmental |oadings
F21 Filly 50cc
° 90
2002 50cc 21,896
1993 32,126
32,000 8
1997 8.4

4.8




200 300 20 30
6,000 2000
24,000
° 32,000/24,000=1.33
50cc
1/1.33
1.33
1
6,250km
10,000km 2 3
[ J
[ J
[}
[ J
2000 2000

1996

130wh/km 50cc
312whvkm personal communication



2000 6hr

400w 400wx6hr=2.4kwh 17.9km
35.3% 94.5%
401.8wh/km
2002 50cc 21.7

km/L 50cc 21.9 km/L 8840 w/L

50cc 407.4 wh/km 50cc
403.7wh/km

2002 2002

kg/kWh  CO,: 545 10! S0,: 9.31°10* NO,: 596 104
NMVOC+CH4: 3.09 10° CO: 852 10°

1
10% 2002 46
5.4 21.59
> 2000
1
0, | NOKk | co | co, C (ghm)
(kmvl) | (gkm) | (gkm) | (gkm) | (g/km) VOC

2170 | 0.026 | 0.010 | 5430 | 11866 | 2477 | 2360 | 0.100 0.017

2190 | 0026 | 0.180 | 2470 | 109.75 | 0.667 | 0580 | 0.070 0.017

L (SO0x) =V (km/L))* (kg/L)* (kg-Skg- W
2.HC CO NOx MOBIL-Taiwan 2.0
3. CO; CO,

CO;

CgH1g+25/20,--->8C0,+9H,0
CoHip=12*8+1*18=114(q)

8C0,=8*(12+16* 2)=352(g) 8 CO,
352/114=3.09(g) g CO,
4. VOC AP-42
VOC 372 mg/L
2 50cc
(mg/hr) (mg/hr)

CO 2.17% 7451 1.34% 46.01
CO, 7.81% 421.39 8.48% 457.54
HC 4,178.50ppm 6.66 1,270.50ppm 2.03




32,000

32,000
12,068 kWh 50cc 12,036 12,9017
kWh 3
3
CO,
60%
SOx
3
12,068 kWh 377.13 Wh/km
CO, 0O, NO, CcoO NMVOC+CH,
(kg)| 226170 387 248 0.36 0.35
1.33
16,091 kWh 502.84 Wh/km
CO, 0, NO, CO NMVOC+CH,
ko)| 334932 573 367 053 052
12,036 kWh 407.37 Wh/km
CO, SOy NOy CcoO HC
(kg) 3,797.12 0.83 0.32 173.76 79.26
12,917 kWh 403.65Wh/km
CO, SOy NOy CcoO HC
kg)| 351200 0.83 576 7.90 21.34
32,000
1.33 4

75 120



42kg 32,000

5.33
2002
3 50cc 50cc
Normalized 100% 4
4
PP ABS
(kg) 92.38 0.13 3.33 13.33 550 20.00
(kg) 490 0.38 2.00 210 158
210kg 134.4kwh 0.672L
O,
(kg)| 110.7 8.4 21.0 195 25.2 0672 | 1575 9.45

5
PP ABS
kg)| 4491 6.40 2.00 7.86 1.25 8.00
kg| 2% 023 0.85 3.24 2.60
3.24kg 2.01kwh 0.0162L
SO,
(kg| 171 | 013 | 032 | 030 | 039 | 002 | 024 | 015
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