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System Dynamics Approaches on Green Car Diffusion Strategies and
the Causal Diagram Analysis
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—| Abstract |

The research is to identify important diffusion factors and their effects on green
car diffusion process using system dynamics perspectives and a causal-loop analysis.
Through a deep review on previous research, we have found the important factors of
green car diffusion process. Price, driving range, network effect, recharge system, fuel
cost had important facilitation on consumer attraction and green car diffusion. Based
on the review, we have constructed a causal loop diagram explaining hybrid car
diffusion process. We have found 3 important reinforcing loops in the causal loop
diagram. Loop for learning & economies of scale(supply side), loop for network
effect(consumer side), and loop for battery development(technology side) had most
significant roles in the whole diffusion process. Through a deliberate analysis on the
3 causal loops, we have found meaningful results. First, there seems to exist a
critical mass in the diffusion. Second, of the 3 loops, the battery technology had most
significant role. Third, not consumer installed base but sales must be a standard to
decide whether the critical mass is achieved or not. Based on these findings, several
meaningful implications are suggested for the government and corporations related to

the green car industries.

Keywords: sto|E2|= At, ZIgHEA}, st& =20t WEST &1 tiE2| 7|=, AR,
7| X[, AIAEH Clo|u=|A
(Hybrid Car, Green Car, Learning Effect, Network Effect, Battery
Technology, Critical Mass, Self-Sustaining, System Dynamics)
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oAb | 112,374 | 48,792 | 49,821 | 44,316 | 78,131 | 67,553 | 41,733 | 49,515

A I 6,212 2,887 3,768 4,437 6,612 13,346 | 9,461 19,449
sto) of| A 1,374 8,736 | 10,276 | 8,298 | 14,525 - - -
B=Ak | g 50 312 368 656 1,072 | 6312 | 6,186 | 16,118

A58 o Ak - 56 245 2,918 | 3,906 | 7,511
A | a4 - 8 35 489 1,419 | 2921
2o oAk | 111,000 | 40,000 | 39,300 | 33,100 | 59,700 | 60,042 | 41,733 | 40,356

s B 6,162 2,567 3,365 3202 | 4,121 | 4,113 | 3275 | 2,831

7] o 4k - - - - - - - 9,159
PR Bt - - - - - - - 500
NS slo|H2|ER | NMSoldwmAL | MATIAHA | MI|XISA =4
FARFA~119) 31,074 4,872 29,726 500 66,172
Az BEF 20129 ITLAKZ(SES, 2012).
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1) 7HF8(price)
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T} Choy & Prizzia(2010):= dlefolol| Al An|ztoll Al ] A8 AFEAtE wolSo)7] &) 2
a3 9%5S AT Stk teto]l AnAES Aol tigk JiAle] dads st
aLglen, g XshA AAS FaiA AR S Al JHdsor ghha e gt A
o] SRS AHEL el diel HAEE Fsta, stolBe|= Aol HEg} Al
& Adste 2s FE AanAe] o= X}Ek T o)} AAHT) o]o} fAlSHA
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WA slolobst, ole] e J1EH AL 4B 145 A4 olglN sHsol
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2) F3 A¥(driving range)

AZIE Y] 49 T FFE A5 AFE T A 18R] VeHel FEY P
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Learning &

Economy of Scale Installed Base

Network Effect

N, 9 v

Development
- - Pace of Battery
+
Consumer Driving Range

Attraction + \

Battery Density +

K

(32 1] ZeERK(sto|Ea|=At) 2t QInR| =

W UTH TR QAE FAY AWAE THS Ba & ATAE A A e
= FX(Loopl, Loop2, Loop3)E AT Loople Shx(learning)d} TFE2] A
(economy of scale)®] E37F YeEl= Aol gk <38 Loop2= WEYNZ 2H-A(network
effect) @] <=8+112], Loop3& 7]&% WAl ols) 7Fsdt Ao & viE g 7]&2] vhde] tigt
w3harg]oln o= wjE g ¥ R&D FAl G Wtk Z) Loopell thek E41L: ol

oAl F ] ApAEHAl At

1. 2H|X} Dj2d=(consumer attraction)2| ZAN

Ol A Eo| A= ullS(sales)©] AB|A}F vl E(consumer attraction)®l] &J&] AAE 11, AH]
2} E == AN E | By =2pe] 7 (price), VIEH T & network effect), ~1#] Il
T8 €l(driving range)oll oJ3] AT Ao2 ©Ed} Stk o= AYAA E2 89l
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59 ¥HE A9 AN BMo] Baelx FaF Y= £12 W] A5 5 )
ol b MHATolN 1AF FHA A elrecharge system)©] 79 BA ]S Bo]
vee AR ] wiel Agsidon, AR Hduel cosnel A5 AzEl 9)iA
aQlo® v R EvEAY EAae dEThe 18 neste] uAs AR
o 3 mate] AL FF NEA AT 37 AYahs o] upEAs) Bl

2. Loopl: MM BHE — sk& S1Hlearning)2t 22| ZMl(economies of scale)

Loopl & 81453} o] A Fvbo] vhd vl xold). AR Aake] ghiae] F

2] S ZAH]A} 7]9Kinstalled base)S 5E]7] 98] FASHA HaL, 59
W Anap 7o g2 Qe X F Abe At A Wk oy g} FEA e 7Er B A
o] dAEo] F7tE AHEE wigo 7 XeAFa dh HE) ko] HESHA "ok

o5 T3l A4 L= S &3l o qrRe] AL BASHA Hed, ol 8]
W7he A2A7IM 2HRF JA e ojduo] d Wdrte sEoms uA) rfEEs
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