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A Study on the Sustainability of New SMEs through the
Analysis of Altman Z-Score:
Focusing on New and Renewable Energy Industry in Korea

Nak-Kyo Oh - Sung-Soo Yoon + Won-Koo Park

Abstract : The purpose of this study is to get a whole picture of financial conditions
of the new and renewable energy sector which have been growing rapidly and predict
bankruptcy risk quantitatively. There have been many researches on the methodologies
for company failure prediction, such as financial ratios as predictors of failure, analysis of
corporate governance, risk factors and survival analysis, and others. The research method
for this study is Altman Z-score which has been widely used in the world. Data Set was
composed of 121 companies with financial statements from KIS—-Value. Covering period
for the analysis of the data set is from the year 2006 to 2011. As a result of this study,
we found that 38 percent of the data set belongs to “Distress” Zone (on alert) while 38%
(on watch), summed into 76%, whose level could be interpreted to doubt about the
sustainability. The average of the SMEs in wind energy sector was worse than that of
SMEs in solar energy sector. And the average of the SMEs in the “Distress” Zone (on
alert) was worse than that of the companies of large group in the “Distress” Zone (on
alert). In conclusion, Altman Z-score was well proved to be effective for New &
Renewable Energy Industry in Korea as a result of this study. The importance of this
study lies on the result to demonstrate empirically that the majority of solar and wind
enterprises are facing the risk of bankruptcy. And it is also meaningful to have studied
the relationship between SMEs and large companies in addition to advancing research on

new start-up companies.

Key Words : Altman Z-Score, Sustainability, New SMEs, Solar and Wind
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3 |72 #M= | Kuruppu et al. (2003) =% 1987 - 1993 | MDA
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<I 6> Z2YE S LIEt = LETE Z-Score AHAtA]

Z =1.2x;+1.4x,+3.3x3+0.6x,+ 1x5

x1 = &AAE (working Capital) / AF4FE 9 (Total Assets)

x2 = o1 Y olF (Retained Earnings) / AHF&9 (Total Assets)

x3 = EBIT / #F5 (Total Assets)

x4 = A7F5N (Market Value of Equity) / F2% 9 (Total Liahilities)
x5 = W& (Sales) / A5 (Total Assets)
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1) [ X1 = 442 (working Capital) / AF:HE9 (Total Assets) ]
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[ X2 = o] F (Retained Earnings) / AH4He9 (Total Assets) ]
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A 2,266 3,036 2,875 3542 4,234 4412
Hagt 7 8 1 9 2 1
ks 37 37 37 37 37 37
B 517 644 1,045 940 846 951
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1.1 H¥F 7|19+ &4
A&7 A4S fl8l Bd BoF TAa7IFES YEN Z-2~F0] A= Hash
71Z% A3 S Arelg on 1 Ay <3E 9>9F gl G4 EVE Z-Score AAFe] 7] 27}

Z=12X1+ 14 X2 + 33 X3 + 0.6X4 + 1X5

[ X1 = SdAE (working Capital) / A2 (Total Assets) ]

oie] Tl o] ~250%00 A 45% Atelell itk @Al mhelu 2l 7] 28%
7b 9tk o] AL HA} AR Brks A 71918 Aol o] ugo] mE AL A
el EapAuk AL b5 S Aaeiod a5

[ X2 = o] (Retained Earnings) / AFE< (Total Assets) |

o] A 3kol A 22%2] 7|FEC] vlolH s HolH ofely gl At o] 7k €49l
o] gzl 20114k ofel 1 o] el ke wjEo] WA skl Fk7] wjitolth o] A
#O FtghE 19%% A s BolFa gt

[ X3 = EBIT / A2FE< (Total Assets) |
Fzo] o] A igol|A B 4e-S Helth AFAlze] o] FiEuh dAEo] 7]
ot} Hat gk 20%°] .

[ X4 = A7FE9 (Market Value of Equity) / F*0%< (Total Liabilities) ]
2o 79 Eel A7FEde] FAjFARe Wt 7959 g 230%°]th &
b 72251010 m x| vlFo] b Aom Hujgh 1,179%0] a1, H A 24%E B



[ X5 = vj& (Sales) / AF2HE< (Total Assets) |
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AENE Z-Score AlMHE 18l <3 9>l AAE 7 E2A RG-S EXE AL AA &
1t 7-Scorei= <¥10>3} -t} Z-Score’} 1.8 ©]&}el H9-+= Group CZ w5
(<3 10> =), =2t fgo] =247 el Ml (on alert) HHAIZ 5= Atk dA 3371 7]
AS 1071 i}x] sho] FAINIFS 30% o]t) E3F Z-Score”l 1.8 < Z < 2.7%1 Group B
=t F Al (watch) = 7= lom AAe] 39%E AFAsHITh Z-Score7b 2.7 ©]/4<1
7491 A (healthy) 3t} 7%= Group AR TR AA 2] 30%°] E3}ath
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<FE 9> 20114 Ef St ZAT|Hol 2EDL Z-Score AMES st I =X E AU
(Sh: %)
S X1 X2 X3 X4 X5
EGAF -0.12 0.24 0.01 0.26 0.52
AEA} 0.21 0.40 0.12 1.45 143
EOA} 0.37 0.41 0.05 4.36 0.60
ESA} 0.02 0.17 0.07 1.49 0.82
EKA} -0.14 0.17 -0.08 358 0.61
VTA} 0.23 0.41 -0.07 2.37 0.65
JTA} 0.01 0.11 0.14 1.12 1.03
PLA} -0.18 -0.40 -0.33 1.43 0.47
TTA} 0.32 0.35 0.18 6.29 1.50
TCA} 0.25 0.69 0.18 11.79 0.67
ESA 0.02 -0.00 -0.03 0.28 0.65
UIA} -0.10 -0.42 -0.21 0.70 051
HGA} 0.48 -0.32 -0.12 9.00 0.14
ABA} 0.08 0.34 0.08 2.17 1.86
SHAE 0.02 0.22 0.03 0.75 1.04
EBA} 0.19 0.35 0.02 0.63 0.87
DMA} 0.11 0.31 0.06 0.51 0.60
SBA} -0.08 -0.03 0.07 0.99 1.11
SNA} 0.34 0.11 -0.05 367 0.49




SEA} 0.33 0.19 0.03 0.82 1.43
TSA 0.24 0.29 0.07 3.05 0.89
TRA} 0.16 0.24 0.15 5.98 1.80
HSA} 0.08 0.32 0.03 0.28 0.87
EPA} 0.04 0.30 0.01 0.94 150
DJA} -0.22 0.07 0.01 0.48 0.95
DYA} -0.25 -0.11 -0.11 0.24 0.67
SIAF 0.06 0.30 0.13 1.03 1.04
SSA} -0.23 -0.01 -0.09 0.52 047
HMA} 0.37 0.69 0.10 5.27 0.67
JSAE 0.24 0.19 -0.01 1.27 0.59
JUAE 0.26 0.37 0.05 0.83 147
OSA} 0.08 0.10 -0.03 1.28 0.31
DJA} -0.20 0.21 0.09 1.06 1.08
7144 32. 32. 32. 32. 32.
A3t 09 19 02 2.3 89
XEHA 2 25 11 269 43
Hdizk 48 69 18 11.79 1.86
gk -25 - 42 -33 24 14
gloll g el whe} el mAR§IRe] Avkn EFEE, F Z-Score?t 27 o<l

Group A°ll &3h= 71§19 vl&

2 30%°l E¥stiTh o] B R
2 A7 R R3Sk Z-Score ]

4% A7 Azt

°F 714
Hlalske] ®ak A

< gde

13} . gk

o= bl
-

A2 - A4 (20113)2] Aol ot S| de] Axmw Hitr dERE Z-Scoret

19910l Al 1998\ d7kA] 15~2.04F0l 2 FEQlgdo] w9 =ko 1 o2 7|

o] AAE7t AR o) 2005104 2007 AtolE 25~35 FEIFsAo] we Ao

2 ZAHAT
<¥ 10> 20114 Efjekat E2A7(de| Exfjdlg ¥ L EQH Z-Score

(Eh2l: %, H)
Group el 7 — Group 54 7 — Group F-4) 7 -
A(719) H]-& Score B(71d) H] & Score | C(71%d) H] & Score
TCA} 20.76 9.62 JUAL 54.66 2.98 HSA} 129.33 1.71
TTA} 46.2 6.76 ESAH 118.46 2.69 DMA} 133.57 1.66
TRA} 92.26 6.4 BTA} 55.48 2.67 OSA} 155.47 1.21
HGAF 12.19 56 SIAE 130.06 2.58 DJAF 225.64 1.12

LEQ 7-2F0]5 o83 A FAhUIFe AE7eA B4 205



HMAF 17.98 5.56 EPA} 108.21 2.57 EGA} 170.35 0.89

EOA}L 36.76 441 EKA} 182.36 2.55 ESA} 312.8 0.72
ABA} NG 3.99 JIA} 141.93 2.34 SSA 173.86 0.19
TSA} 42.51 3.65 ESA} 190.15 2.2 DYA} 540.67 0.01
AEA} 58.19 3.52 DJAF 189.86 2.06 UIAk 192.78 -0.46
SNAL 59.68 3.11 EBA} 100.18 2.05 PLA} 205.88 -0.55

SHA} 96.28 1.92

JSAF 131.05 1.89

SBA} 300.87 1.81
71914 10 e 13 714 10
ok 92.26 9.62 = o gk 300.87 2.98 gk 540.67 1.71
Ak 12.19 3.11 2 A~k 54.66 1.81 gk 129.33 -0.55
Ht gk 46.43 5.26 Ht 3k 138.43 2.33 H gk 224.04 0.65
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2613 198 | E=#Ak 65.97 037 | E=HA 123.24 0.82
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9ol 7IPEe] -92%NA 59% Abolel Atk HAFEo] mholyl ZFE 27%7F Ut
e 6%0|tt o] AL FA7E AqtEt B A ufe] A7 Aol o] Hl& st FA
o] BE AL A= KA 719 A&7sAS A w8 98-S shar vk
= o]9jJo]= (Retained Earnings) / AHHe9 (Total Assets) ]

13%2] 71dE0] mlolH s Kol of# R A3l Qlrh ofg 71A] dlo] AR et 20114
WRk ol I o]AAZE wjEo] WAYSEA] ok 917] wiitolu), o] X|3xe] Hirgko] 16%
oW %38t A3S HAFI Q)

[ X3 = EBIT / A& (Total Assets) ]

53%9] 71§1E0] o] A kollA] uloju~g A% J3S Hola ) AFA|xe] o] &3
Ao 7] wiEolt), H gk 0% o]t

[ X4 = A7} (Market Value of Equity) / 21 < (Total Liabilities) ]
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<E 11> 2011d B ZA27|¥e ¢ETF Z-Score HAts 28 7| =44

(Sh2l: %)
T & X1 X2 X3 X4 X5

PSA} -0.92 -1.12 -0.05 0.06 057
TEA 013 0.42 0.06 1.17 0.70
YHA -0.09 0.00 -0.05 0.36 0.49
ULA} 0.20 0.53 0.11 2.96 0.73
HSA} 0.59 0.77 -0.02 7.35 0.43
DGA} 0.39 0.10 -0.08 2.9 0.39
MIA} 0.02 0.00 -0.03 0.21 057
KMA} 0.19 0.40 0.07 0.96 0.94
UNAL 0.01 -0.26 -0.05 091 0.21
SPA} -0.24 0.09 0.04 0.55 058
UYA 012 0.10 -0.03 0.50 1.33
USA 0.35 051 -0.07 0.66 1.25
SGA} -0.41 0.09 0.08 0.40 0.90
TYA 0.42 048 0.02 152 0.64
HJA 015 0.23 0.04 0.61 0.92
719 15. 15. 15. 15. 15.
B3t 06 16 . 141 il
XA} 37 44 06 1.87 31
FH gk 59 77 11 7.35 1.33
H2zk -92 -1.12 -08 06 21

SA4E 72AR S BEUE FH7IHTY YET Z-ScoreE AAMS A= <i

A B0l 18~24714d Wl AlaEs FHE degd 7hsAo] =2 7149

12>3} 2 3]
TS ojme= A Bl Al(on alert)' ol &3k Group C= A A 7G5l Al 40%E =4
St ‘ol Al(watch) 2 7% Group B 46%% 2% Group B, C= &3t
AA ] 86%7F Bl =2 Aoz B/ UTE A (healthy) sHhal 7% Group
= 13% ol B398 Zlo® Yesth
A Astol A K5o] A (healthy)dtthal dats &= 7198 Bl 371 dS 30%, %4

] 71 E0] Al7FE o] RajEAntt B Hi gk 141% olth, LERE Z A0
A vlso] 7 2o, Hulghe 735%, g2 6%°]th

[ X5 = wj&} (Sales) / AAFE (Total Assets) ]

ite] 719 5ol Al7FEde] FalFAn) gt gk 71%0|th EYE Z 250 H
1= v5o] 7B fter A3k 133%, A gke 21%0°]th
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71t 13%01] %Jﬂré}‘ii colof #2 AE T o) dERF Z-Scoret A HH o2

Group A 7 — Score Group A Z — Score Group A 7 — Score
AISD) | HI& B(714) H] & Cc(71%) H) &
SHA} 10.25 6.58 TUA} 65.84 2.8 SGA} 503.05 1.04
ULA} 31.75 3.85 USA} 57.14 2.56 SPA} 199.33 0.89
KMA} 52.19 255 MIA} 207.43 0.62
DGAF 35.47 2.51 YHAE 247.79 0.44
TEA} 524 2.34 UIAk 40597 0.23
HJA} 123.21 19 PSA} 532 2.4
UYA} 189.68 1.82
719 2 7195 7 714 6
= ot 31.75 6.58 ok 189.68 2.8 = o 4t 532 1.04
] A3k 10.25 3.85 223k 35.47 1.82 2 A3k 199.33 -24
At gk 21.00 5.22 gk 82.28 2.35 At gk 349.26 0.14
xRk 15.20 193 | FFHA 54.93 036 | E=AA 150.43 1.28
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3) [ X1 = 4@} (working Capital) / AH2H& 0_1'4 (Total Assets) ]

O FE2] 71950l ~17%0 A +17% Akolell Qdtt. =2 o] mfojid 22l 710l 60%°]t}. o]
AL FA7} ARG w2 A we] Al 740]1?} o] Hlgo] BE AL Ayx = HEaAnt
A&7V ATl 2 S )
[ X2 = o] o]+ (Retained Earnings) / Ak (Total Assets) ]

FE9] 7IFE0] 8%0lA 56% Alelell ATk Hit g2 30%°]th molU~E YEl = 71
2 gl
[ X3 = EBIT / A& (Total Assets) ]



<I 13> 20114 Effant 2= fr|d2e LECH Z-Score FAIE #U

(Sh2l: %)

T 5 X1 X2 X3 X4 X5
DUA} -0.10 0.24 0.07 0.46 0.4
LHA} 017 0.56 0.19 487 1.48
LJA -0.03 0.27 -0.01 0.79 1.16
HSA} -0.05 0.27 0.03 0.33 1.09
OCA} 0.15 0.42 0.16 2.26 0.60
HCA} -0.00 0.35 0.08 1.25 0.64
HHA} -0.06 0.30 0.02 0.69 0.88
SSAH -0.05 0.22 0.07 0.56 0.83
SDA} 0.01 041 -0.00 348 0.63
LIA} 0.05 0.08 -0.02 0.46 1.02
STA} -0.17 0.14 0.02 0.32 1.26
DSA} -0.07 0.24 0.04 1.01 0.64
HDA} -0.08 0.46 0.09 1.28 0.4
KIA 016 048 0.01 1.40 0.43
SMAE 0.03 0.11 0.02 113 0.85
719 15. 15. 15. 15. 15.
B3t . 3 05 1.35 83
XA} 1 14 06 1.28 28
FH gk 17 56 19 487 1.48
H2zk -17 08 -02 32 43

AET ARE EYE < 14>9F 2o, tirIdel &ehs 16700 tiste] dE
Z-Scores AAFsIA T -‘?‘/‘4 A, A A AR 5= 7192 Group CE A H %Y
om AA 157] 7195 87M& A8t 53% Tl Atk HEgh ‘o S FAIE E7¥ Group
BE 27%°]H, ‘Zﬂ%ﬂ’é}r/h‘ B5E Group A¥ 20% Fwo2 et o719 ‘AA

o] 71 sl 2%l 19% Abelell vk gk 5%elth wol|YaE 755 7|9 e
20%7F Atk oli= AFAIES] o]} dAE ] V] wEo® gt e] oy As vt

o sk},

[ X4 = A7 (Market Value of Equity) / FA1%& < (Total Liabilities) ]

H AR 32%, HAakS 487%0 |t Z 2~30jo m x| &= H]Fo] 7P Aom gk 135%
o]t}

[ X5 = wj&} (Sales) / AAFE (Total Assets) ]

O RE0] 71§ E0] 43%°l A 148%Ate]el gt} YERE Z ~30)o wx|= H|FZS 2ow
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<3 14> 20114 Efj ekl 3 7|2 e Exjulg 2 ET Z-Score

(EH2l: %, &)

Group A 54 7 S Group B 52 7 S Group C 54 7 - Seore
14) H| & 1) H| & 714) H| &
LCAF 47.44 6.01 HDAF | 10327 2.45 SMA | 10272 1.76
S 319 33 KCAF 4341 2.17 HSAH 195.31 172
OCA} 63.97 3.26 HCA 80.03 2.13 HHAF | 139.32 171
LJAH 13058 1.94 SJAH 248.44 1.65
DSA} 186.33 1.63
DUAF | 22142 157
STA} 183.54 151
LIA} 227.75 14
7194 3 7194 4 715 3
H gk 68.97 6.01 = o 7k 130.58 2.45 gk 248 44 1.76
2 a3k 31.90 3.26 a3k 4341 194 | HAzxz | 10272 1.40
3k 49.44 419 R 89.32 217 | #wgr | 18310 162
ZFEAA | 1862 158 | EF#HA | 3693 021 | @A | 4791 0.12

<3 15> M B mpet 71%01, T eI HEG Eoke] Z &0 RY SR A&}
ETa %Oﬂ/ﬂ—t— A ejAll(on alert)’
e AL g AA(F
=y Zﬂﬂ??} 487N Zd7E A
o= %*—1’5& o~?~, AAIe] 33%7F =4 Al == slol Al EiAl(on alert) 7}
dagh slox 2AEQTE ‘doFA(watch)7F B2F 719 42%°] Gt A

(healthy) stth= H7k= 25% % 24 5 AT

<FE 15> 7| Y LEQIZ-AF0f WHo| mE XZItsH 72

(ELS1: TH=, %)

EE Grow ARAH | (;E;‘_’m Group C(77) A
7] 3 (20%) 4 (27%) 8 (53%) 15
71 A A9 Al 12 (25%) 20 (42%) 16 (33%) 48
A A 15 (24%) 24 (38%) 24 (38%) 63
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