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A study of the impact of external factors and internal
strategy-related events on the stock prices of companies in the
electric vehicle industry
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Abstract This study used event analysis to examine the impact of external factors and internal
management strategies on stock prices in the electric vehicle industry. We extracted 248 events in 2019
related to these factors from articles regarding 29 Korean-listed companies linked to electric vehicles
from the Korea Press Foundation's article search system. First, the five event types related to
management strategies and five event types related to external factors were categorized into four friendly
and six hostile event types. We checked whether there was a positive or negative stock price impact for
143 friendly and 105 hostile events, respectively. Next, we divided the 248 events into external
environmental factors and internal strategy-related events and examined the positive or negative effects
on stock prices. We also divided the 29 companies into three groups according to their positions in the
supply chain. Group C, comprising parts/materials companies, had the largest impact on stock prices.
This study showed that investors evaluate external environment and internal strategy events differently
depending on the competition, market environment, or position in the supply chain. In addition, since
government policies are developed not only for electric vehicles but also for internal combustion
vehicles, which compete with electric vehicles, the resultant industrial policies should reflect this
position in a balanced manner.
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Table 1. Electric Vehicle Related Companies List

Daewoo Electronic
Components Co., Ltd.

GMB Korea Corp.

Pyung Hwa Holdings Co., Ltd.

HL Mando Corporation
Hyundai Mobis Co.,Ltd
Hyundai Motor Company

Pyung Hwa Industrial Co., Ltd.
SNT Motiv Co., Ltd.
A-Jin Industrial Co.,Ltd.

Kia Corporation

Woory Industrial Holdings Samwha Electronics Co.,Ltd.

Co.,Ltd.
Samsung SDI Co., Ltd.

LS ELECTRIC Co., Ltd.
LG Chem, Ltd.

Nuintek Co.,Ltd.

Hanon Systems

Semisisco Co.,Ltd.
STraffic Co,. Ltd

Shin Heung Energy &
Electronics Co.,Ltd.
CammSys Corp.

Posco ICT Company Ltd.

SK Innovation Co., Ltd.

Powerlogics Co., Ltd.

Sang-A Frontec Co.,Ltd.
Sambo Motors Co., Ltd
MS Autotech Co.,Ltd

Esmo Corporation

Woory Industrial Co., Ltd.

Samkee Automotive Co., Ltd.

Cosmo Advanced Materials &
Technology Co., Ltd.
Samwha Flectric Co.,Ltd.

Sungchang Autotech Co., Ltd.

SAMWHA CAPACITOR Co.,LTD
Alpha Holdings Co.,Ltd.
PNE SOLUTION CO., Ltd.

Amogreentech Co.,Ltd
L&F Co., Ltd.
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Table 2. Electric Vehicle Related Parts List
Electronic steering MLCC
SBW Cathode material
power semiconductor Battery
Battery pack LDC
Waste battery Condenser
cooperate charging business
Integrated electronic brake BMS
system
Battery management Anode active material
system (korean)
Battery Management System Cathode material
(English)
Charge and discharge OBC
Amount of electricity Driving motor
Magnetic material ESS
Electrolyte (liquid) Charger
Electrolyte (solid)
¥ @A77 FB5) 9lalel B4 U 59 B4
U el XS AU 9 B 3 SRS
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ZollA “electric car policy, electric car regulation,
electric car political, electric car mandate/action”
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Table 3. List of Environmental Policies Related to
Electric Vehicles
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Electric car Electric car Electric car
Coal fuel Fossil Electricity AND AND AND
energy bill Firm keyword Part keyword Policy keyword
#H7 83 (38 firm names) (27 part names) (38 policy names)
Air Smart grid Electricity
pollution bill l l l
&712) 625 Articles 953 Articles 786 Articles
Warming Energy Charging (A) (B) (C)
grid plug
Green Low Charging {} {} {}
growth carbon infrastructure — - - -
Exhaust Battery Charging Filtering duplicated article, Al reporter articles, and event-
- o nonspecfic colums/reportages
gas performance facility
Carbon Low Charging l l l
emissions emission car method 47 Articles 64 Articles 110 Articles
];IOI;US Chargler Junk car {D) (E} {F)
alus supply T I )
Battery Energy Possession 1
capacity efficiency tax Filtering the duplication
Subsidy Energy Registration Among the articles D, E, and F, the researcher read and
consumption tax selected 68 articles that would affect the stock price.
Battery Carbon Insurance money
recycling dioxide
Distance Fuel Refund )
driven efficiency Excerpt the 248 events and 29 target companies
CO2 Pollution Oil
consumption . . .
Zero ermission vehicle Fig. 1. Article Excerpt Process for Event Selection
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Table 4. List of Positive/Negative Events

External/ Fact ! E | . Sample .
Internal | Factor category | Example events size | Positive/
Negative
Stock price impact on the day of the event decision
(AAR, 5% Significance level)
Average Standard . .
© deviation (%) t value p value| 1st |Finall
. Expansion of
External EXpansxct)n le, EV infrastructure/ 31
support polcy subsidies PP
0.151 1.672 0.500 0.310
Reduce electric Reduced
External | car support infrastructure 35
policy /subsidies NN
-0.603 1.788 -2.000 0.027
External Expansion of .EV Battery fafety 9
regulatory policy regulations N | N
-0.49 1.652 -0.890 0.200
Expansion of
External V§hlcle using Diesel fuel/?‘me 30
engine regulation| dust regulations Pl P
policy
1.324 3.123 3.790 0.000
Changes in EV ) C?hin-a S
elimination of
External | overseas market X K 13
factors domestic electric Pl N
vehicle subsidies
-1.953 1.337 -5.270 0.000
. Marketing
Improving o
activities, fuel
Internal Product . 18
- efficiency Pl P
Competitiveness .
improvement
1.505 1.511 4.230 0.000
Decreased ESS fire,
Internal product disruption in raw 17
competitiveness | material supply NN
-0.732 1.775 -1.700 0.054
Activation of new
Improvement of technology
Internal | technological development, 14
competitiveness patents, P P
cooperation
1.235 1.995 2.320 0.019
Decreased cil;iwé?itco)rf
Internal | technological D L 12
L occurrence of N | N
competitiveness .
patent disputes
-1.011 1.291 -2.710 0.010
. . Announcement of
Financial
Internal large-scale 19
Investment . P | N
investment plans
-1.793 2.959 -2.640 0.008
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Abnormal Return (AR) of [-5, +5] for Positive Events
12.00
.
10.00
8.00
6.00
4.00 °
2.00
0.00
-2.00
-4.00
-6.00 AR-5 AR-4 AR-3 AR-2 AR-1AR-0 AR+1AR+2AR+3 AR+4AR+S
o X-bar
One-sided 95% upper bound for p (0 +1.645%standard error)

Abnormal Return (AR) of [-5,
10.00
8.00
6.00
4.00
2.00

+5] for Negative Events

0.00 0

-2.00 . 0

-4.00 *

-6.00 .

-8.00 *
-10.00
-12.00 AR-5 AR-4 AR-3 AR-2 AR-1 AR-0 AR+1 AR+2AR+3AR+4 AR+S5

* X-bar
One-sided 95% lower bound for p (0 -1.645*standard error)

Fig. 2. Average Excess Return before and after

Events for Positive (N = 143) and Negative
(N = 105) Events
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9} 2ol ACAR®] At FYU(ACAR +0) 1.1%, AHd o
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ﬁE]ME}. SHAIRE AR o]% 29, 3YUol= ACAR+2,
ACAR+57]' 27+ 0.8%, 0.9%= RolA A Bo=d7Md
= 10% 9] F=olAT 53] frolghe EUstAH.
7}’“ 1-291 “A713F B 7140 HHAe Ra<lyt
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Table 5. Average Cumulative Return by Date for All
Positive and Negative Events

Positive Event Total (sample size = 143)

Standard
Sample Average Deviation t value p value
ACAR+0 0.011 0.026 4.930 0.000**
ACAR+1 0.012 0.038 3.660 0.000***
ACAR+2 0.008 0.047 1.860 0.033*
ACAR+3 0.009 0.051 2.050 0.021*
Negative Event Total (sample size = 105)
Standard
Sample Average Deviation t value p value
ACAR+0 -0.010 0.020 -5.380 0.000™**
ACAR+1 -0.003 0.030 -1.010 0.157

7V 2-13F 71 3-12 954 ARS 247 91%agl
I RAE B ARleR FERE Zo|a 7Hd 2-29)
7P 3-2& AdA ARE A7 Ra Qi yiRder ¥
d ARIoR RS Zlofrk. WA 7Hd 2-1& Table 63
2ol ACARC] A B (ACAR+0)H AR oz &
(ACAR+1) 22} 0.7%, 1.0%2 & T} 1% 7] $5F0=2
Z=AA7HEo] AEE o] AR EA thy E7HA 3 AA
AR YERTh ShARE AR A olE Fo
(ACAR+2)°] 0.5%2.2 o5& |7|A] ¥okaL stefshe
2 ERIsH 71 2-2 A 9D (ACAR+0)°] -

e
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= 3= e
0. 8‘y§ 1% "TA L= "Tg o]—Z]E’l', A]—Zﬂ o}_‘— = Negative Events in Business Strategies
Fred Rol) e BN Gomple stz = 42
Sample Average Standard t value value
P Tag Deviation P
Table 6. Average Cumulative Return by Date of ACAR+0 -0.014 0.022 -4.110 0.000***
Eositivel a;nd Negative Events Related to ACAR+ 20,012 0.034 2,280 0.014*
t t
xternal Factors ACAR+2 | -0.021 0.046 3.020 | 0.002**
Positive Events of External Factors (sample size = 111) ACAR+3 -0.026 0.050 -3.400 0.001***
Standard ACAR+4 -0.029 0.069 -2.680 0.005™*
Sample Average o t value p value
Deviation ACAR+5 | -0.029 0.071 -2.670 | 0.005**
ACAR+0 0.007 0.029 3.700 0.004***
ACAR+1 0.010 0.041 2.740 0.004***
7+A4 AL o350l AbAT Ajdol AbAe] o
ACAR+2 | 0.005 0.050 1.570 0.059 Fd dolA= 29l ARi HeAel Aol 9

Negative Events of External Factors (sample size = 63)

Standard
Sample Average Deviation t value p value
ACAR+0 -0.008 0.018 -3.540 0.000**
ACAR+1 0.003 0.025 0.970 0.833
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7} 1% 8-9] $zo0 =7 2052 Vel A|qt, AHA EhAY
IS $91 (ACAR+2)7H 0.6% BolH thy7hde £
ok4] - BRlstgick. whdol 7hd 3-291 “A71A #
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Table 8. Average Cumulative Return of Positive
Events by Position in the Supply Chain

Positive Events of Group A (sample size = 20)

ACAR+5)°] —1.4%01- —2.9%°02 A FIollA 1% E= e
- _ 3 Standar ]
5%9] ©IFENN GUZHIL fofste] A gapo]  _ Swwple | Averase | e | cvalue | pvalue
57t XA o7 P w|RtH= A ol ACAR+0 0.006 0.013 2.250 0.018*
ACAR+1 0.012 0.021 2.510 0.011*
Table 7. Average Cumulative Return by Date of
Positive and Negative Events Related to the ACAR+2 0.004 0.031 0.540 0-299
Internal Strategy
Positive Events of Group B (sample size = 38)
Positive Events of Business Strategies Standard
(sample size = 32) Sample Average Decviation t value p value
Standard
Sample | Average | . .| ¢value | pvalue ACAR+0 0.008 0.018 2.690 0.005*
ACAR+0O 0.014 0.017 4.580 0.000™** ACAR+1 0.009 0.027 1.950 0.029*
ek
ACAR+1 0.015 0.023 3.650 | 0.000 ACAR+2 | 0.001 0.028 0.280 0.390
ACAR+2 0.006 0.032 1.140 0.132

650
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Positive Events of Group C (sample size = 85)

Sample Average Sta[?d?rd t value p value
Deviation

ACAR+0 0.013 0.031 3.900 0.000™**

ACAR+1 0.013 0.045 2.670 0.005***

ACAR+2 0.011 0.056 1.780 0.039**

ACAR+3 0.012 0.060 1.860 0.033**

HjAQl A}HOHH—‘—— Table 99} Zo] w2 24F
719491 BOAE} BE/AA 7|9EQ COSLS A4 g
gk G543 1%2 29| ACARE Holu, uhdo] ¢
2 7199 AFE WSV} 15702 JrjEoz 21 g
% AE $AHCE RolshA ekl

Table 9. Average Cumulative Rate of Return of Negative
Event by Location in the Supply Chain

15)

Negative Events of Group A (sample size

Table 10. One-way ANOVA of Positive/Negative Events
According to Location in the Supply Chain

Positive Event

Sample ) ]
ACAR+0 A B C F value | p value
Average 0.006 0.008 0.013

0.860 0.427
Standard | 013 | 0018 | 0,031
Deviation

Negative Event

Sample ) .
ACAR+0 A B C F value | p value
Average -0.002 -0.007 -0.016

3.960 0.022
Standard o 011 015 | 0,024
Deviation
A (post-hoc test)> 7H 4-49} Zo] et 7¢

o o=l SlE AolE UrE}
3to] Atoloj|A] HYPEAE
E A3 Table 117 ﬂOl 370 Ad Yol MES

2 W, 1 xfo]t ofw 1%
selsty] gis) AhgEc

7} 7t

pad 1, A AAHR A} B4 0] AFSAA |
Sample Average DS;aV?jt?;i t value p value 7 E]—'_L ]-o oy 7} A ]’
A1Ql Scheffe A8<= FHslAtH47]. 1 Ax, 795
ACAR+0 -0.002 0.011 -0.760 0.231 -
) 2 10%°14 A 183} C 1% Hole} B 18 C IF
ACAR+1 | -0.007 0.014 -1.950 0.036 2jol= Yehf: Fgro] Scheffe A7 ZHEtt #A] 7|gt
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