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Abstract Secondary batteries are the key driving force for future industries, such as digital conversion
and eco-friendliness. An era in which all objects move with secondary batteries is beginning. With the
recent increase in global electric vehicle sales, high-capacity battery production for electric vehicles is
expanding significantly. Research is needed to enhance the competitiveness of the secondary battery
industry in Chungcheongnam-do, the second largest among 17 cities and provinces. According to the
research analysis, 58 secondary battery-related companies in Chungcheongnam-do were identified as 12
materials (20.7%), six parts (10.3%), 25 equipment (43.1%), four cells (6.9%), six modules/pack (10.3%),
and five other companies were evenly distributed to foster secondary battery industry conditions. The
annual average sales growth rate (CAGR) of secondary battery companies was 9.81% for six years from
2014 to 2020, showing solid sales growth every year. As a result of evaluating the solubility of secondary
battery companies, the overall soundness exceeded 0.33 from 4.75 in 2014 to 3,09 in 2020. Finally, a
development plan was presented to enhance the competitiveness of the secondary battery industry in
Chungcheongnam-do, including industrial preoccupation with the battery circulation system, which is
attracting attention as the next-generation growth engine.
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Table 1. Global Market Share of Lithium-Ion Batteries

(unit: %)
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Fig. 1. Secondary battery production amount by city
and province as of 2019(unit: trillion won)
Source: the Bank of Korea(Feb. 2021), A Study on the
Current Status and Growth Potential of Secondary
Battery Industry in Chungcheong province
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Fig. 2. Production amount ratio of Secondary batteries
by city and province as of 2019(unit: %)
Source: the Bank of Korea(Feb. 2021), A Study on the
Current Status and Growth Potential of Secondary
Battery Industry in Chungcheong province
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Table 3. List of Secondary battery-related Companies

Industry Detailed Industry| Detailed
code classification code classification in Chungcheongnam-do
the crude oil refining Primary battery
C19210 industry 28201 manufacturing industry Detailed . Detailed .
- - - Company dass,f_caEnterpnse Company classificat Enterprise|
Manulfac}:umtlg 1°f Name tiolnl Size Name iolnl Size
coal-chemica
Storage battery "
C20119 compou.nds and'other €28202 manufacturing industry Grapsil C20499 | Others Almers G46522 Mld'
basic organic sized
chemicals Nextcontech | C26224 Mld‘ Enodam C28119 | Others
Manufacture of other General Electric Lightin sized
C20129 basic inorganic C28422 . 8 8 Newpass (C29299 | Others [SKMobileenergy| €28202 | Cong.
X Manufacturing
chemicals Daonmecha | C28123 | Others SKON C19210 | Cong.
Other unclassified .
chemical Other household electrical Daonelectronics | C26299 | Others | Enchem | C20119 Medc'l
C20499 manufacturing C28519| equipment manufacturing S1ze:
industries industries DaesubgHitech| C22199 2?:; Elight €28422 | Small
Plastic film, sheet and| Other electrical equipment Mid Med
c22212 plate manufacturing 28909 manufacturing industries Dongilaluminume| 24212 ;izea Younghwatech. | C30332 sizea
. . Manufacturing of
Aluminum smelting, X dongwhaelectr 204 Med. YBeell 28202 | Small
24212 | refining and alloy ||C29271 mac,h‘“e(?/ i‘“ olyte 099| sized e 02 | Sma
manufacturing S;::S?;;Z;:g Dongheingelec. | C26299 | Small Ufexchem. (C22212 | Small
Electronic component Machine manufacturing for Dunpomach. | C29271 sr\l/[zl:d UPsystem C20499 | Others
C26222 mountmg‘ suhstrate C29272 flat panel dléplay Raontech 27212 | Small Tnmotech. 27213 Small
manufacturing industr manufacturing %
Other electronic . Rootjade | C28202 N,[E | ENFTech. C30399 | Small
bonent Other special purpose sized
C26299 components 29299 | machinery manufacturing Med.
manufacturing industries ManicHina | C28202 | Others Easy G46799 .
industries sized
Electromagnetic MaterialsPark | C20499 | Me<: ETS casopo | Med
measurement, testing automotive electrical sized sized
C27212 agsu;ﬁgsis C30392 equipment manufacturing Borim 28303 sl\l/[zlsd JInnotech. C29272 | Small
manufacturing BRmax C28202 | Small JKC C20499 | Others
Manufacturing of SamsungSDI | C28202 | Cong. | Chokwanghitech. | C29271 Small
material inspection, Other automotive parts . Med.
C27213 measurement and C30399 manufacturing industries SangshinEDP | C28202 sized Gmex C29299 | Small
analysis instruments Sungshinelec. | C28123 | Others Katech (C27219 | Others
Other measurement, SemyungFA | C28123 | Others Kceracell C28119 | Small
testing, navigation,
Other non-classified . Med. Med.
isi S tech. [C27216 KMT C292
C27219 control a1?d pretc151on C33999| product manufacturing clongtec 7 sized 9299 sized
equlpmer{ industries . Med.
manufacturing Solis C29271 | Small Kokam 28202 ized
industries stze
Other manufacturing . . Soulbrain | C26299 Mld' Kijchem C20499 | Others
of generators and Communication equipment sized
C28119 N R G46522 and parts wholesale Med.
electrical conversion business SKY E&M | C20129 sized T&Icompany | C28123 Small
devices
Manufacturing of ‘ Shinsegi | 29200 | Small | PACKARD | 350, | Mid,
distribution board d Wholesale businesses Korea sized
C28122 [(etribution boards anqic 4 csg9 specializing in other Mid.
automatic electric products Shinwoolaser. | C29271 | Others [[Umicore Korea| C20129 o
control boards sized
Sirion (C28202 | Others || HomyungE&G | C29272 Small
HYOJUN BJ ,
. " R - st & CLF C29271 | Others Tech. C29299 Small
=l Hd 71945 dlolE#e|~DB)E Efet = CTlKorea | C27219 | Others | Hunate | C28114 | Others
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Table 4. Number of companies by Enterprise size of

secondary battery companies in
Chungcheongnam-do
Enterprise Size Number.Of Ratio
companies (%)
Conglomerate(th71¥) 3 52
Mid-sized businesses(Z3271%) 8 13.8
Medium-sized businesses(%7|%) 12 20.7
Small business(471%) 17 29.3
Others(7]EhH 18 31.0
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Source: the Corporate Information DB of KoDATA

Fig. 3. Sales status of secondary battery companies in
Chungcheongnam-do(unit: 100 million won)
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Source: the Corporate Information DB of KoDATA

Fig. 4. Sales status by enterprise size of secondary
battery companies in Chungcheongnam-do
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Table 5. Sales status by enterprise size of secondary
battery companies in Chungcheongnam-do
(unit: 100 million won)

Table 7. Number of reverse-growth companies by
Enterprise size of secondary battery
companies in Chungcheongnam-do

year Cong. gié I\éii; Small Others Enterprise Size ]j;?s;issf corzgtj]iies R(ao/So
2014 25,332 8,074 3,682 337 136 Conglomerate 0 3 0
2015 23,652 8,127 3,642 332 151 Mid-sized businesses 1 8 12.5
2016 22,612 10,240 3,961 408 206 Medium-sized businesses 4 12 33.3
2017 33,904 10,645 4,253 650 303 Small business 2 17 11.8
2018 47,632 10,950 4,904 463 259 Others 1 17 5.6
2019 43,265 10,429 4,181 472 229

2020 51,852 9,021 4,210 493 271
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Table 8. Number of high-growth companies by
Supply chain of secondary battery
companies in Chungcheongnam-do

Eﬂﬂﬁ Q.]Z’Si o]_F’—'_o1 ;L(l 7/1‘% ‘E'lef)é]— ‘{r\‘ 9&111-4' Supply chain Number of Total Ratio
companies |companies (%)
Cell 3 4 75.0
Table 6. Number of high-growth companies by Module / Pack 3 6 50.0
Enterprise size of secondary battery Materials 3 12 25.0
companies in Chungcheongnam-do
Parts 0 6 0
Machi 11 25 44,
Enterprise Size Number of conOt'a]ldie Ratio T - ’
P companies Sa (%) Others 1 5 20.0
Conglomerate 3 3 100.0
Mid-sized businesses 2 8 25.0 Table 9. Number of reverse-growth companies by
Medium-sized businesses 4 12 33.3 Supply chain of secondary battery
Small business 6 17 353 companies in Chungcheongnam-do
Others 6 17 333 Supply chai Number of Total Ratio
upply chain companies |companies (%)
siEdle] Qe 719e V9 FREe BRshd — : ——
= ;1 oJE o o L ; Module / Pack 2 6 33.3
3y} 7+o] &2 = A =0 "= 2}A]S
Table 7 L=4 ] TE —67] Hoﬂ ﬂ 3T ]—(')—E‘: ]- U A Materials 5 12 41.7
S 5 5 9tk o, ole AAE] &N A FA Parts 0 6 9
oA YF EX 7199 AFUdste] i 4% viE & Machinery 1 25 40
47} e vAGT & 5 9k Others 0 s | o
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Hat 24
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A f-EFHretained earnings over total assets), &
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Table 10. Measurement Indicators of Business

Ecosystem
Determinants Components
solvency
liquidity

total asset growth

Partner health working capital over total assets

retained earnings over total assets

EBIT over total assets

company revenue over total assets

Source: Hartigh et al.(2006)
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Table 11. the Corporate soundness assessment
results of secondary battery companies in
Chungcheongnam-do

year Ave. Cong. I;lzde[; I\;[lez(i[; Small | Others
2014 4.75 4.75 0.74 1.05 0.45 1.77
2015 3.95 4.46 0.46 0.91 -0.05 2.00
2016 4.53 5.28 0.48 0.87 0.37 1.52
2017 4.60 5.13 0.85 1.08 0.51 1.90
2018 3.04 3.21 1.12 1.14 0.34 1.74
2019 3.10 3.28 1.03 1.23 0.76 1.52
2020 3.09 3.25 1.22 1.26 0.65 1.55
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Table 12. R&D expenses status by enterprise size of
secondary  battery = companies in
Chungcheongnam-do(unit: 100 million won)

year Cong. g/ilzid_ I\S/liezceig Small Others
2014 4313 11 82 19 6

2015 6,404 18 62 41 6
2016 6,317 34 79 28 6
2017 6,177 36 83 35 6
2018 17,400 32 87 37 9
2019 8,396 36 85 44 13
2020 9,691 41 129 36 16
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