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Effects of eco-drive activity on improvement in fuel economy and reduction in traffic accidents

Hiroshi Maji

Nobuyo Kasuga

Taro Ishi Yasuhiro Daisho

Eco-drive is recommended to improve fuel econohereby reducing C2emissions. A statistical study has been

conducted to discuss the effects of eco-driveitieivon improvements in fuel economy and on tkaltiag reductions

in traffic accidents. Comparisons were made ondoesumption and the number of accidents datactetidor 1020

freight trucks in the year before eco-drive adgégitand for 1310 ones in the next year after thties, respectively.

For this purpose, truck drivers were advised totimemoderate start and stop as a typical ece-dnovde. The

analytical results show that fuel economy can h@awed by 8% by enhancing eco-drive activities sisaldy

proposed in this study and that traffic accideta can be eventually reduced by almost 50%. Furhulti-variate

analysis indicates that fuel consumption improveraad traffic accident rate reduction both achidweéco-drive

activities are significantly co-related.
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vear month _ Driving Management Sheet  (gompany name)
Car No. Vehicle manager’ s name
Date | Mileage at fueling (km) [Mileage driven (A) Liter fueled (8) [/S.5uel |\ o) Name Data atﬁ"{::ﬂ"'"g E
Km at the end of last
1 month (C)
2
3 km
Target F/C (Targat Fusl|
4 C m
5
] km/|
. @
8
[Data at the end of this |
9 month
Km at the end of this
10 month (D)
11
12 km
13 Total km driven (E=D-C)
14
15 km
16 Total liter fueled (F)
17
18 |
19 Result of F/G (G=E/F)
20
21 km/|
22 achieved % of target (G/T)
23
24 %
25
26 Driver’s comment
27
28
29
30
31
¥Record sheet need to submit to management office until 3rd of every month |

Fig. 1 Record sheet of mileage and fueling
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Table 1 Data of Fuel Consumption

Comparison of fuel consumption for “before and iaéteo-drive activities” in each company

) | Company | NMek \Numbere) Fuelconsumpion (FC) Table 2 Data of fuel consumption for two truck categories
category| truck | Before (A)| After (B)| % (BIA)
1 A Heavy du 28 372 3.94 7.0% Comparison of fuel consumption of “before and aéteo-drive activities” for two truck categories
y duty
2 | B(Heavy duty |Heavy duty 40 3.08 3.40 10.4% \ c Truck | Number of Fuel consumption (F/C)
3 | Bllightduty | Light duty 25 715 779 9.0% : ommpany category | truck | Before (A)| After (B)| % (BIA)
4 c Heavy duty 31 3.2 359 115 1 A Heavy duf 2% 372 108 7%
5 D Light duty 7% 470 499 53% 2 | B(Heavy duty |Heavy dut, 40 3.08 3.4( 10.4
6 E Light duty 51 5.85 6.29 7.5% 3 o Heavy du 31 3.22 359 115¢%
’ F Light duty 3 552 582 54% 4 L Heavy dut 2 248 255 28%
8 G Light duty n 497 549 105 5 M Heavy du 4 3.64 3.74 3.0%
9 H Light duty 30 5.27 5.92 123 6 N Heavy duty 48 2.08 222 6.7%
10 ! Light duty 68 4.96 5.7 153 7 | P(Heavy duty | Heavy duty 105 3.22 334 5.0%
1u J Light duty % 7.22 731 21% Sum 330 3.05 3.24 6.6
12 K Light duty 9% 4.70 549 1601 8 | BiLightduy) | Light duty 2 7.15 7.19 9.0%
13 L Heavy duty 32 248 2.5§ 28% 9 ) Light duty 75 470 499 5.3t
14 M Heavy duty 46 3.64 375 3.0% 10 £ Light duty 51 5.85 6.29 75%
15 N Heavy duty 48 2.08) 2.22 6.7% 11 F Light duty 35 552 5.84 5.4%
16 o Light duty 36 407 4.39 7.9% 12 G Light duty 71 4.97 5.49 105
17 | P(Heavy duty |Heavy duty 105 3.22 3.34 5.0% 13 H Light duty 20 527 5.94 12.3%
18 | PLightduty) | Light duty 177 5.35 5.71 7.9 1 | Light duty o8 496 572 153
Sum 1,020 4.58 4.98 8.7% 15 J Light duty 26 7.22 7.31 2.1%
16 K Light duty 96 470 5.45 16.0
w 0 Light duty 36 407 439 7.9%
18 P(Light duty) | Light duty 177 4.94) 5.23 5.9
km /ér Sum 690 522 571 9.4
P<0. 01
4.9
4.8
fore km/L
4.7
B After 3.25 P<0.01
4.6
3.2
4.5
3.15
4.4 efore
3.1
4.3 E After
3.05
Average fuel consumption for “before and after ddue activities”
3
Fig. 2 Improved fuel consumption
2.95
F7- , j@jﬁﬁ & ':P/J \fﬂﬁ}%'] ) ?f‘% % & *ﬁ;‘\fj' HI2D s E Average fuel consumption of heavy-duty trucks feefore and after eco-drive activities”
BT — 2 B FE LR a SR 2 (g, KA, dy Vil Fig. 3 Improved fuel consumption of heavy—duty trucks
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Fig. 4 Improved fuel consumption of light—duty trucks



Truck number distribution for fuel consumption by “before and after
eco-drive activities” (heavy and light duty truck categories)
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Table 4 Data of traffic accidents per 1,000,000 km

Traffic accidents per 1,000,000 km in each company for “before and after eco—drive activities”

=
* Mileage (km) Accid ber) |Accid 1
+ -k -l-q NO|c Truck| Number| Sum
I Before | After | % Before| After [ % [Before| After | %
|
0 e T i B RGN small| 208 4,167,898| 6,283,120  51%
1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 1| P 282 24 | 13 | 54% | 58| 2.1 36%
Large| 74 5346419| 7545235 41%
. . \ Midd 27 1,102,638| 1013158 8%
Fig. 5 Truck number distribution for fuel consumption 2| o [— 68 10| 5 | 508 91| 49| 54%
Large| 41 2,974,316 2,465,432 ~17%
Midde| 37 749,857| 1531374 104%
3| R 78 8 | 6 [75%| 107 39] 37%
3.2 REEHOREROBEES L UHMTEER Large| 41 1406,107| 2062678] 47%
: 4| s |sman| 68 68[ 1078327 1,070010] -1% 0ol o 00| 00
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10| Y |smal| 24 24 342749] 411,823 20% 31 0| o%| 88 oof o%
- (SRR 3 fhr E=n 5 K .
7o CEMiRT R EEEL - 12,1 vs FEMEH EH ML - 5.9, 11| z [sman| 221] 221] 2089233 2.768.083] ~10% 48 | 25 | 5% | 155] 9.0/ s8%
P<0 01) (6) Sum [33,145,929(41,309,346]  25%|Average| 12.09 | 5.91 | 49% | 6.02 [ 2.14 | 36%

Table 3 Data of traffic accidents

Comparison of traffic accidents for “before anceaftco-drive activities” in each company

Truck | Number o Accidents(number)
NO | Company
category| truck | Before (A)| After (B)| % (BIA)
1 p | Hontduty oy 13 6%
Heavy duty 10!
2 Q [Lontauy 2 g 5 50%
Heavy duty 4
3 R Light duty 31 8 6 250
Heavy duty 4
4 S Light duty 69 0 0
5 T Light duty 14 10 1 909
6 u Heavy duty 79 8 0 1009
7 v Light duty 4 6 2 67%
8 w Light duty 6 0 0
9 X Heavy duty 260 16 13 199
10 Y Light duty 24 3 0 100Y
1 z Light duty 2] 48 25 489
Sum 1,314 12.1 5.9 499

P<0. 01

OBefore

0
Average traffic accidents number for “before aridragco-drive activities”

Fig. 6 Fluctuation of number of traffic accidents
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Table 5 Data of truck company numbers for truck beincategories

Scale | Number of Company %

200~ 226 0.4%
~200 697 1.1%
~100 2,738 4.5%
~50 10,933 17.9%
~20 14,183 23.2%
~10 32,263 52.9%
Total 61,040 100%

Fig 7 Truck company number for truck number catiegor
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