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Fig. 1 S-curve of the technology life cycle
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Table 1 Logistic model parameter estimation of electric vehicle technology
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Fig. 2 S-curve fitting of electric vehicle technology life cycle
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Fig. 3 Causal circuit diagram of diffusion of electric vehicles

2.2 LigWRREHRESHRAEHNFRE
TP 3 Fr7m DA 2R 1] PR B Rk it L, 285 4 b6
MARAZ BB R BOR , e g — & &1 T
LBV AT AR S 9 0P i AR TSR A T I 4
Fs i T RA G B A YT B R G B S oA
B e X — R RSN RA R AT
FERLME R A T R A R 3 S R
HLBIA A BT a i R a R LA B
%%%%%%&ﬁi%ﬁi%%ﬁﬁﬁﬁwmm
AR 5 I SRR AR A R R e,
AL A B SR A R KRR
WA TR iR AR AR S
TSR BB RS R SR LA
T BT AAS A SR AR AR AL K
FEL B B 5 s T TP A i B e R L A
SIS ROR RS R FE LA
FH FUH A R B DR AR R R B
T L TR AR AR A BILT ) B A | P
RS A R SR AR
P AR LB AEEAR R S LA AR
VAVREBIVE RS9 %4 6 /AT R Bk SR >0 R RS S RN
SRR SR B S R B I AN
P B I BB SR AL A BB L A

LN LA AR ) B B A S AR
FHFE R BERC L B BIA G S5 e AR BC EE  FL 3R
TGN AL L YA G0 B BB R AT

4 Jrn sl sp T Y 32 B R R A B AR
TR 35 A (F AR BRI B AR i RS
Bifsi C) , HA Rk A SR B 45 T

1) BEBIEERAR (1) = FAFEHEINA
HRAR (- 1) + RERITEER (1) - K
HLEIVR % 2 (1)

A A

R EIRA 1 (1)) N B
BREMWILG A .

2) FARH AR E (1) = REHINRE
Bt (e - 1) x (1 + REBINER =K R
(1))

LRV

RAEBIE i (1) AT LA E)
REMVIIR B .

3) MEHIAEME R (1) = BEHBINK
AR () x BalREMRIER (1)

BAA B

REBIRERIE 2T D AR B R g
PRA AL S PR 4RR SR I 5



%59 W RS, MAIBOREY N AR A Y B —— LA VT A — 85 —
™~
<l'irm> 4>
R
P oihe SaEsm é?? e / AT \ o
O - <A i B
$§ﬁf"§ Py R \ gmﬁ‘\’ HiR
A s«;waeezaﬁx " TR
LS
J \}a . m_'/_ SR AL B \ WA ‘\wmﬂ
R S T TR rmugy HEGRER
_ o g g FEHRERE
e Pkt PR - HETR A
<R T . P L
PR N <A A AR
eass i R A e
~ AR | e mmatz e
W%zsﬁﬁ e BB R
/' PR

ﬁ @.ﬁjﬁ?—%ﬁ

/\%Mﬁ (S
& \)ﬁﬁﬁmﬁ /\;t?,\;@jﬁ

= M;«w / \wﬁxw\#

faxatyeA

IRBCE R T - o E
HELRI PP E%ﬁ;b“*)’%%g/' REHH - ox
PRI i A P L \
RIS FRER HEMKER - o~ vt <Time>
R e 1 PR s
y / AR Ry Nl
SBATPHIRHL ML ol T~ P <A <RSI

R ~—  —— WEBBIR

B4 LiBWAREINRETHHRENNFER

Fig. 4 System dynamics model of diffusion of private electric vehicles in Shanghai
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Table 3 Comparison of the actual number of electric vehicles in Shanghai and the simulation results
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Fig. 6 Model simulation results at different learning rates
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Fig. 7 Model simulation results at different usage rates of public charging facilities
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Fig. 8 Model simulation results at different values of incentive policy sensitivity coefficient
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Fig. 9 Percentage of electric vehicles among private vehicles in Shanghai in 2016 ~2030 (with free license plates)
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Fig. 10 The number and sales of private electric vehicles under three fade-out mechanisms of free license plates

(The value of incentive policy sensitivity coefficient is 0. 8)
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(The value of incentive policy sensitivity coefficient is 0.5)
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Fig. 12 The number and sales of private electric vehicles under three fade-out mechanisms of free license plates

(The value of incentive policy sensitivity coefficient is 1)
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Diffusion of private electric vehicles with the fade-out of incentive policies:
The case of Shanghai

SHEN Feng, MA Tie-ju”, ZHAO Xing-rong, XU Nuo-yu, FENG Jing-bing,
MA Ye
School of Business, East China University of Science and Technology, Shanghai 200237, China

Abstract: Various government incentive policies (such as subsidies, free license plates. ) play an essential
role in the diffusion of private EVs (electric vehicles). How will the fade-out of incentive policies influence
the diffusion of EVs? With the technology progress of EVs, what would be the rational fade-out mechanisms?
This study aims to explore these questions with the case of Shanghai. The dynamics of EVs’ technology matu-
rity is firstly analyzed with the concept of technology life cycle and patent data. Then the causal links and
feedback loops among important factors for the diffusion of private Evs are identified, and a SD ( system dy-
namics) model is built for the diffusion of private EVs. Comparing with existing SD models on the diffusion of
EVs, the main innovation of our model is that it simultaneously includes the dynamics in EVs’ technology ma-
turity and the fade-out of incentive policies. As a case study, this research focuses on the diffusion of private
EVs in Shanghai. Shanghai is one of the cities with the largest number of EVs in the world, due to various in-
centive policies, especially the policy of free license plates for EVs. The SD model developed in this study is
verified with the historical data on diffusion of EVs in Shanghai, and then the SD model is used to simulate the
diffusion of private EVs in Shanghai with different mechanisms of fade-out of incentive policies. This study
provides some policy implications for designing appropriate fade-out of incentive policies, and also provides vi-
sions on future EV market which might be helpful for EV producers.

Key words: diffusion of electric vehicles; fade-out of incentive policies; system dynamics
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Table A.1 Ranking of consumers’ attitudes to influencing factors in survey
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Yo e IR 4.3742 1
ERILESST) 4.168 3 2
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/NX FE LA 3.5203 10
A 3.311 4 11
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2R3  TID = ( (electric vehicle) or (electric car) or ( electromobile) or (electric automobile) or (battery car) or (elec-
tric motor car) or (electric motor vehicle) or (hybrid electric vehicle) or (plug-in hybrid electric vehicle) or (hybrid vehicle)

or (hybrid electric car) or (plug-in hybrid electric car) or (hybrid car) )
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