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Replacement decisions of electric vehicles in logistics enterprises under

rental mode
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(School of Business, East China University of Science and Technology, Shanghai 200237, China)

Abstract: The application of electric vehicles in logistics and distribution has received widespread attention.
Considering electric vehicle rental modes, this paper establishes an optimization model of vehicle replacemen-
t decisions based on the learning curve of battery cost and the uncertainty of energy price. It analyzes the
optimization of vehicle replacement decision in the long-term operation process of logistics enterprises and
discusses the factors that affect the replacement speed of electric vehicles. The results show that electric vehi-
cles are competitive in the long run, that the budget of the logistics enterprise directly affects the replacement
speed of the electric vehicle, that rental mode can promote the use of electric vehicles for logistics enterprises,
that the rental coefficient directly affects the adoption of the electric vehicle rental mode by logistics enterpris-
es, and that large amount of government subsidies in the short period can greatly speed up the replacement of
electric vehicles.
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Table 2 Comparison of vehicle characteristics

el JEFRIBHE307(k=1)  JLIREHE30TEV (k=2)

PN 104F 104
T ZE B AR 51 5007C 200 6007C

sy =g 36 000km 36 000km

WA E/AEE 450 38kWh

JHFE/ HEFE 0.07L/km 0.23kWh/km
MHETEER 6JG/L 0.6576/kWh
COHEK 2.63kg/L Okg/kWh

Thttp://www.chyxx.com/industry/201609/450989.html
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Table 3 Battery capacity and price

Ey 2011 2012 2013 2014 2015 2016 2017 2018
7= HE(GWh) 3.2 43 5 8.8  33.05 59.15 94 138.5
M OT/Wh) 3.5 3 2.8 2.4 22 22 2 1.7

5 1 K B A B, FRY (0 B T DL 20 AN T, DR ARR 1 E A 7E BRI PR E E AN AR 1. T
WA B 58 PR 7 Z ki, IRIBARE (In iy —In fiy1k) = fi 15, LA S o 20054 $I20154F 7
O Z4), T EAF AT SRR K R £1=0.062 1. R, £ 8 250 ) B0 (0 RS VR #E £, = 0.07(L/km) x
6(70/L)e062 1t el Zh A A () S R YRTH FE fir2 = 0.23(kWh/km) x 0.65(70/kWh), Hrfi = 0,1,..., A4, — 1,
t=0,1,...,T.

F4  PE1998-20155F MmN
Table 4 Chinese oil price in 1998-2015

oy 1998 1999 2000 2001 2002 2003 2004 2005 2006
WihoT/L) 232 238 298 289 282 314 356 398 4.87

Ey 2007 2008 2009 2010 2011 2012 2013 2014 2015
Mooy 512 600 609 694 764 781 786 621  6.67

P 50 2 1) A 4 e o TR ST R R A 2 ) — 2, OF HL R 4G RS B A R B R g A UL,
R, £ G0 42 B S AL 4E 90 Fomy, = 0.02 + 0.014, B30 45 B S AL 4897 Fomye = 0.01 + 0.0054, 3
Hi=0,1,..., A4, — 1.

AR 2 P8 A E T R ) AR AR R, WO R T B N R R A ) 3 AN e VR A S R e AR
) AR U4, BRI AR G T S0 BR I i AR ec=0.156 Ti/kg. 15 48 250 B AT HEBUS AR e;; = 0.07(L/km) x
2.63(kg/L) - ec, HLEN RN HALHEBUR A e, = 0.23(kWh/km) x 0(kg/kWh) -ec, i = 0,1,..., 4, — 119,

BB 2 B A 20 W AR 2R A LR PR I TR, A s = (1—0k) sy = v (1 — 0;)', 3
Hi=1,2,..., A4, —1,t=0,1,.... T, k=1,2,..., K, 0, R4 HE, BUk T4 KT, L5 E M4 H
HNO, = 25% M4 BRI IH R N0, = (24.43/18.57)60, = 32.89% 1131,

4 LGREYPREDH

AT AL A AR 2 BN S5 3745 I EURE AR v A 258, I Cplexoif 5527 BT i AL AR R JEAT SR A, AT 3R A5 3KR
il 4t

Zhttp://www.chyxx.com/industry/201609/450989.html
3http://www.liche365.com/Fee_DayOQil Trend.php; http://news.cn2che.com/htm1/2014/1227/news_73570.html; http://www.chinabgao.com/info/81683.html
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Table 5 Scenarios of different budget sizes and electric vehicle rental modes

s T L/ TG FL B A A AR
S0 200 600(7)) &
S1 200 600(7)) &
S2 401 200(1) o
S3 401 200(41) H
S4 601 800(°K) &
S5 601 800(K) <

4.3 SRS
AR 43K 4 AT AN [ B 20 545 N ) THI P 0 AN AT TIE R ) 2 A L 5% A T 2 A o A 1 4 v SR B S T
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Fig. 1 The vehicle ownership results at scenario SO Fig.2 The vehicle ownership results at scenario S1
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Fig. 3 The vehicle ownership results at scenario S2
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Fig. 4 The vehicle ownership results at scenario S3
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Fig. 6 The vehicle ownership results at scenario S5
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Fig. 5 The vehicle ownership results at scenario S4
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