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Analysis on the Factors Affecting the Manufacturing Industry in Survival
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Abstract

Corporation in a city is a very important element for the growth and development of the
city. As manufacturing industry, particularly, brings acceleration of regional industry and
activation of new growth and leads to job creation and regional economic vitalization, it plays
a significant role in the city. Therefore, this study empirically analyzed factors affecting
industry’s survival rate and survival period, based on the shut-down manufacturing, using Cox
model and Kaplan-Meier. The most significant variable among a lot of variables, assumed to
influence the operation period of the manufacturing industry, was the economic variable,
which was indicated as the number of the unemployed. In addition, in the locational
characteristic variable, the further the highway and downtown are away from the location of
manufacturing industry, the shorter the operation period gets. In business characteristic, the
middle business having the large number of employee is found to have the longer operation
period, compared to the small business. As the result of the general analysis on the survival,
the average operation period of manufacturing industry was found to be 157.6 months.
Consequently, it is considered that the manufacturing industry needs to have the abilities of
delicate analysis on and adaptation to the corporation's management environment and the
social/economic conditions, in order to keep surviving.
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Table 1. Dependent Variables

A O
@TEE

l‘-l)l

oo N

=y Hiz HIE(%)
Variables Frequency ratio(%)
AHITY HZE Y
Consumer manufacturer 442 34.86
S ®M=Y
Intermediary manufacturer <0 1547
N SV IPN [Es
Capital manufacturer 376 4548
7|Et M=
Remainder manufacturer 50 394
H 2. H0| 7| REAT
Table 2. Descriptive statistics
B2~ (Variables) Mean | STD | Min | Max
814 A= 149649719 | 0 | 648
Consumer manufacturer
S M=
Intermediary manufacturer 164.44 110152 1 460
Kb M=
Capital manufacturer 160.56) 1013 o 630
7|Et M=
Remainder manufacturer 167,20 | 10321 0 460
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H 3. SEHsd 8 J7|REAZ Table 3. Summary of Independent variables and statistics
e g1 & (Variables) g4 d Y (Explanation of variables) “’_%(fm&____%'
o 0=%7|¢% (0=Medium business) 45.19
;‘E ?EE;%O)EE) 1=27|% (1=Small business) 570 44,95
BusinZss 2=/4AFROl (2=Micro enterprise) 125 9.86
R CHX| o1 0=1,000m'0[2F (O=under 1,000 673 53.08
(Area) 1=1,000m*0| 4} (1=1,000m* and over) 595 46.92
et A 0=1,500pt 0|4t (0=1,500pt and over) 61 4.82
SRKOSFD 1=1,000pt O[A} 1500pt O|TH1=From 1000pt to 1500pt) 342 26.97
AR 2=1,000pt 0|2+ (2=under 1000pt) 865 68.21
= sie 0=1,000& 0|8t (0=under 1,000won) 286 22.56
oo (ExchaFgEe Fite 1=1,0008 OJA} 120084 O|2K1=From 1000won to 1200 won) 876 69.09
d'aacterisub‘c 2=1,2002 0|4 (2=1,200won and over) 106 836
Ao} 0=702+ & 0|3t (O=under 0.7 million) 451 35.57
(Unemploye d_:)ersor\) 1=7021H oAt 902t 0i2K1=From 0.7 million to 09 million) 603 47.56
2=900+Y 0|4 (2=0.9 million and over) 214 16.88
x| 0=&Z5AH (0=Central zone) 289 2279
(Region) 1= A"I'%'—),\_H*J (1=West zone) 774 61.04
2==5 A4 (2=East zone) 205 16.17
O X‘IQ-—'—@IICA (0=Exclusive industrial area) 195 15.38
2rX|Y EP-C‘,—%XIQQ (1=General industrial area) 137 10.8
(Zoning) 2 XY (2=Quasi industrial area) 418 3297
oIx| 3:7|Ef (3=etc) 518 40.85
= A 0=250m 0|8t (O=under 250m) 731 57.65
Lozgj‘on ;Zﬁiiﬁﬂ;‘ rz Lil) 1=250m O|Af 500m D|@H1=From 250m to 500m) 324 2555
et 2=500m 0|4} (2=500m and over) 213 16.8
P 0=5km 0O|F (O=under 5km) 314 2476
(Distance to— downtown) 1=5km 0|4} 10km O|2H1=From Skm to 10km) 746 58.83
2=10km 0|4t (2=10km and over) 208 164
oIx|o & 0=AZ/X| (0=Planned Location) 200 15.77
(Location type) 1=7§8X| (1=Unplanned Location) 1068 84.23
£ 0=5m 0|9t (0=under 5m) 677 53.39
(Altitude) 1=5m 0|2 (1=5m and over) 591 46.61
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Ao YRSt AXY HIES OF 60%= LENCH £ 9nisitt ¥HH glfAlolA 89 Be= 7Y
1 = Z2YX90] dRIst AEYo] 33%= =A 9 2Y7ko] ZoFEe ou|skAl Eok
LIERSTY. 4 FAH AZRYoIA 2717l Fgke nixlE
FOJot He 7IYEHoIA SN 7R, AEE
2 H=Q M=7|1710 g2 Ojkj= 291 B2M ZAAF 54 wroie SRS, &g, AY
A ¢ 89 HE ¥HaUt gike niRle AeE U
BAXY0] Hst A0 MET|IZo) gake  ERdrh QREHoIM:= RY, %Y, FIHA
NRE QS nlefely] ol 71984, dAIE g, TAAR], Bal HarE ROlst 2107 LIERTE
B 4. Cox HIHYE2H Estimate Table 4. Result of Estimate analysis from Cox model
e Zo | B e I A
Classification m%roaa?ag‘urer rqugnua ha% mar(ng%g‘urer manu a;gt%errer manu?aclurer
719 | =99 |A7|% Small business| 042445 **|  0.6496 ** | 0.16617 0.08622 0.33351 *
£M | Employee [AAMZOl Mao eteprise| 001425 -0.03559 019652 ** | 096182 ** | 0.03018 *
Business CHX| R Area -0.05932 012082 * | 003962 * | -1.30946 ** | -0.05841 **
2xj=| F7HxI% [Under 1000pt 0.63527 ** | 114729 ** | 075668 ***| 128253 ** | 0.77328 ***
e | KOSPI |From 1000pt to 1500pt| 053392 **| 003081 004276 * | 222365 **| 03447 **
e st |Fonl0Danto 0w |  1.29651 224807 ** | 179345 ** | 0.87503 173978 *=*
anh “d" Bxchange rate[1200won and over 131202 *| 163767 ** 099319 * | 139153 ** | 119736 ***
characti, o1zt~ [Fam07 nilicnto @ nilin| 040736 | -0.57241 -03719 194531 ** | -0.38935
enstic | Unemployed[0.9 million and over | 099124 *4 123594 **+ 133838 ** | 237652 ** | 115968 ***
x| 1 AF West zone | -0.19325 014265 * | 018357 * 05017 0.11553 *
Region HARY East zone 0.0479 0.01523 -0.09177 -0.75714 -0.03766
ool gtﬂg—gnq Bedusive| 027279 **| 0.12216 0.13047 -0.9449 01463 *
olx| cionirlﬁ ZZX| General -0.10383 000349 * | -01135* | 006164 * | -0.0976
£ 9 [5|Ef etc area -0.01016 0.82921 0.05477 1.29785 -0.03182
st Esmg 7{2] [From 250m to 500m | 0.27988 **| -0.07754 007111 -0.86184 009188 *
charact| nance 0 50om and over 006415 * | -026029 **| 003988 031116 0.05201 **
eristic DEM71E[ From 5km to 10km 030837 -0.35937 0.29945 213266 0.17387
stance 10 |1 im and over 019061 * | -0.22885* | 006874 * | 189423 ** | 004132 **
QIX| 23 Location type -0.20309 047942 0.04957 147189 -0.06466
E1 Altitude 010614 * | 036495 * 0.1609 0.74655 0.01017 **
Chi-Square 375.995 190.07 460.147 90.109 1041.556
DF 20 20 20 20 20
Pr > Chi <.001 <.001 <.001 <.001 <.001
Z=1) ¥** p<0.01, ** p<0.05 * p<0.1
F2) 240 2= HY MEYM 4= : 1,26871Al / sample data : 1,268ea
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E 5. Cox HIZ /223 Hazard Ratio Table 5. Result of Hazard Ratio analysis from Cox model

. Classification mgﬁﬁié’é’:‘f?er mm% Ca gx’xrer n&%rafa;nct%%r manﬂ?gg‘turér
Business Employee Small business 1529 ** 1.915 ** 1.181 1.09 1.396 **
charact Micro enterprise 1014 0.965 1.217 * 2616 ** 1.031 *
eristic Area 0.942 0.886 * 1.041 * 0.27 ** 0.943 **

KOSPI Under 1000pt 1.888 ** 3,15 #* 2131, 3.566 ** 2167 **
T From 1000pt to 1500pt 1.706 ** 1.031 1044 * 8.671 *** 1412 **
charact Exchange |Fram 1000aon to 1200 won 3.657 9.469 ** 6.01 ** 2.399 5.696 ***
eristic rate 1200won and over 3714 ** 5.143 *** 2.7 ** 4,021 ** 3.311 ***
Unemployed | Fran Q7 million to 09 nillion 0.665 0.564 0.689 7225 ** 0.677
person 0.9 million and over 2.695 *** 3442 *** 3,813 ** 10.767 ** 3.189 ***
Region West zone 0.824 1153 * 1.201 * 1.652 1.122 *
East zone 1.049 1.015 0912 0.469 0.963
Exclusive industrial area 1.314 ** 113 1.139 0.389 1.158 **
Zoning |General industrial area 0.901 1.003 * 0.893 ** 1.064 * 0.907
Location etc area 0.99 2.292 1.056 3.661 0.969
charact | Distance to |[From 250m to 500m 1.323 ** 0.925 1.074 0422 1.096 *
eristic | main road |500m and over 1.066 * 0.771 ** 1.041 1.365 1.053 **
Distance to |From 5km to 10km 1361 0.698 1.349 8437 119
downtown [10km and over 1211 * 0.795 * 1071 * 6.647 ** 1.041 **
Location type 0.816 1.615 1051 4357 0.937
Altitude 1112 * 1441 1.175 211 1.017 **
1) *** p<0.01, ** p<0.05 * p<0.1
F2) 240f #8e HY MEYUN 2= 126871A} / sample data : 1,268ea
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HzY ¥E7120f IS 0jX= 2o get o
obgol met AZgASl 7R Hdoke  Zez BAERICE v, SR, A=A, Z1EH A
ST geke niRle Ze € 5 Atk 22 E3YNY0] YGRIE AMEYol HEIAX]
MzEQe AHIA, E3A, A2, 7Iek Ay doll RISt AzxYoll Hish ed71ko] & Z2e
SO FEol0] HuEH SHEE o] RPoIE 2 UEKTE aHIK AlZYy XA AEYe F

HOICH 41, 719504 EQY AEE HE A
ZoIA oot UERL 71”9 et & E7
Yol 4719, 2atgQlol vl 2971710] dojRl=
2102 UEIITE tAHEEE £HIA AEYE A2

VAR, EATO] Al J8|a FalolM ggks
HRE 202 e} T AXYS His "2
Aol ggke = Zlog BALQC]

st BE AZRolA tiAHF0] 245 fF7kIe 3. HI=Y 2Y7|Zt £4M
ZojRl= Zoz BALQIr)
} 3 M HES 0]125 =ojo] ©07|7IS
ANE SHold SUING, @g Agne  H8E BUS 0I8sel AEdel PAKIS 5
=0 2 ROl EA = =[x
=] ==
Aok FOISHA LIERATE Sal, AR =71 0% Table 6. Survival probablhty using life-table
g ol M BE MEYHOAM RF7RE HWOKl 27|17k | Number : ; Survival
£ 202 BHSHI0 O UK S 2 [FZO7H8 | Faied | SUVVA | POV | Torp
o e 0,60 | 176 1 0 0
717 g0l onsl7] mhiEol 719 AEAI [60, 120) | 364 | 08612 | 0.1388 | 0.00971
71 TkEATs Aoz mEHC) (120, 180) | 282 | 05741 | 04259 | 0.0139
S ol o R (180, 240) | 193 | 03517 | 0.6483 | 00134
ARISHoIA K99 My MRAANO AR Tag 300) | 132 | 01995 | 08005 | 00112
3t =7, RRER RIRYo] EEAKECl] 9lxjsh (300, 360) | 64 0.0954 | 09046 | 0.00825
(360, 420) | 35 0045 | 0955 | 0.00582
(@) (@]
MZQHCE 2G7II0] Be 202 UERIOM & ~350 480 | 14 | 00174 | 09826 | 000367
ﬂl‘zloﬂld AHIH XﬂJ_%L HEgIAXSof Hls| _[480, 540) 5 000631 | 09937 | 000222
_ (540, 600) 1 0.00237 | 09976 | 0.00136
_1_ (o) o] o717 Ao
B 7 M= EMY M= M= 30| Table 7. Survival probability by manufacturer characteristic
97|zt Z:H|TY Xﬂéa S HEER XHEX M= 7|t Mz=e
[(F7h7§g | Consumer manufacturer | Intermediary menufacturer | Capital manufacturer | Remainder manufacturer
tic - '
ng;?ol? ﬁm Surviya’l’ yfa'lure N‘%‘?gg  Sunvival | Failure riual";gg Survival | Failure ’:g“gg Survival | Failure
[0, 60) 68 1 0 27 1 0 75 1 0 6 1 0
[60, 120) | 125 | 08462 | 01538 | 55 | 0865 | 0135 | 167 | 08698 | 01302 | 17 | 08 | 0I2
[120,180) | 114 | 05633 | 04367 | 43 | 059 | 041 | 119 [05/9 | 04201 | 6 054 | 046
(180, 240) | 63 | 03054 | 0646 | 25 | 0375 | 065 | 97 | 0373|0667 | 8 042 | 058
[240,300) | 35 |01620 |0871| 28 | 05 | 075 | 61 |02049 [ 07951 | 8 026 | 074
(300,360) | 21 | 00837 | 09163 | 11 | 011 | 089 | 30 | 009 | o%01 | 2 01 09
(360, 420) | 10 | 00362 | 09638 | 7 | 0055 | 0945 | 16 | 00469 | 09531 | 2 006 | 0%
[420,480) | 2 | 00136 | 09864 | 4 002 | 098 7 |oo0191 | 0909 | 1 002 | 0%
[480,540) | 3 | 0000l | 0991 | - . . 2 | 00069 | 09931 | - 5 =
(540, 600) | O | 00023 | 09977 | - - - 1 | 00035 [ 09%5 | - - -
1600, .) 1 |o00023|0%977 | - - = 1 |oo0017 [ 0993 | - - -
ZEAE | 285



¥ - %y

U HRIE Lro] AHEE 607H2(GYE) o4 120
ZA10) gl Hedsks AZEY +71 36470 ¥
Az 718 Bon o HESES 86.1%=E =2
YEES HOTL TREo=E 120708 o4 1807K
g mEkd o BESEO] 57%8 HO| =2 HOA|
B 6071 Ol 12078 ol Hiel HESES
28.1% Hawolo] AaFo] 7be 2 KHoeR L
Sl ofzn] 2¥7IkM0] 240708 OJARRE 9] ME
SES 20% NHeR MESKEO] S5 Rolkle
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AEA AR £ 2107 Uekith

4. Z} B mE MY EE712 24

dutsoZ AR F7Riol AoiME Hd
7190l B4 W OISt Al ZAAE 59 Q18
W=t} 2 Aok olst &
HE & AXRY G7k0) & ggks ma 0]
Zhl olElE QUIES UIMOR  Kaplan-Meier
BAE ol8ao] HYSH AEY Izt A0IE
H| A5

QY HEE HAVIYY *IVRIE AR
H E7199 2¥7I70] 44019 AxY 297
ZH Ho} oR2RE O 71 Ao UERILE ol 7]
Aol vt 45 29770l 71 A 9nishH
W W 2 IF9 X0 AR {oStKo)
st 2759 A8 (logrank test) 23} EAR <
I¥E 7IKE ZoZ LI

Audretsch-Mahmood(1995)= 471 29| &l
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Product-Limit Survival Estimates

Survival Probability
°

17 1 3YY FRO| M2 4ES F0|
Fig 1. Survival estimate by employee

Product-Umit Survival Estimates
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Fig 2. Survival estimate by area
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Table 8. Operation period by business characteri

stics

3

7Y
Medium business | 17923 | 8762
A7\
Small business | 16287 | 4348 | 10431 | 0.0054
AAbZO|
Micro 2n?erprise 14769 | 4019
TOOOMOITE | oo | oo
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1,000m*0| 44 —_—rm . j
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Product-Limit Survival Estimates
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Fig 3. Survival estimate by KOSPI

Product—Limit Survival Estimates
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Fig 4. Survival estimate by exchange rate
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Fig 5. Survival estimate by unemployed

B9 ZMHEMY 2 M= 2Y7|7t 24 / Table 9. Operation period by economic characteristics

. 24 Elsddd
Operation period Log-rank test =~
.. Mean STD Chi-Square | Pr>Chi-Square
e xA 1500pt 0|4 (1,500pt and over) 184.83 3.462
2 T(_SSPI ™ | 1000pt~1500pt O]t (From 1000pt to 1500pt) 156.48 2.949 705.623 <0.001
1000pt 0|2t (under 1000pt) 12348 3.049
&g 1000 O|2F (under 1,000won) 256.23 7.511
Exchange | 1000@~1200@! 02 (From 1000acn to 1200 war) 13343 2.101 654.445 <0.001
rate 1200Q 0|4t (1,200won and over) 106.98 4,093
AR | 702HY 0|2t (under 0.7 million) 251.84 4.703
Unemployed | 702tH~902t 0|2t (07 nillion to Q9 million) 105.89 2.148 840.745 <0.001
person 902t 0|4+ (0.9 million and over) 104.86 2.844

=EAY | 287



Y - 4

Product-Limit Survival Estimates

uHH Q15 o) 0] gy eoAs 1,2008 oA e
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H AEHSAIEE Z4siTial S M = = e
RO AYAL = 90Tt E ojdd o H 12 6. X|Yof M2 MEE 0|
T} 708 B njEi gjo] Seiizio) O 71 Zoz Fig 6. Survival estimate by region
LIERton 297170l Aol= 147THER FA] "1
AOIE Holil Rtk
ol AAE Sdit dRE M2 259
B8 (log-rank test) Zi} PE W7} SANOZ
Famgt o7t A= AeE BAEHJUCE

— central zone |
T west zone
east zone

Survival Probability

Product-Limit Survival Estimates

—— exclusive area
= General area
""""""" Quasi area

etc

Survival Probablity

a8 7. 8=X|90 Mg MEE 0|
AZEAE 710l EFAN0] LRE AeishH & Fig 7. Survival estimate by zoning

3 X 54

E 10. XIEH0) w2 MY 27|72 B4 / Table 9. Operation period by location characteristics

| mamm | =0 gl Ay
e Operation period |  Log-rank test
Classification . e L
. Yen STD ' Sgt?;re A ‘Chigjuare'

SEMA (Central zone) 164.81 6.105

Rgé%n MEA (West zone) 153.89 3.595 20235 0.0636
SEAHH (East zone) 161.61 6.708
eI AKX (Exclusive industrial area) 170.04 7.344

g_z 5;'(]91 QUHZAX| A (Gehce.ral indLljstrial area) 141.87 7.954 29236 0.0476
oning Z2UX| (Quasi industrial area) 162.87 5.017
7|E} (etc) 152.89 4343
=7z 2EEo| 77| 250m 0|2 (under 250m) 167.56 6.289

Distance to main |250m~500m O|2t (From 250m to 500m) 159.78 3.863 12.2956 0.0866
road 500m O|4} (500m and over) 137.81 6.132
zAo2EE0| Ha| Skm 0|2 (under Skm) 165.85 6.725

Distance to Skm~10km O|2HFrom 5km to 10km) 161.12 3.975 0.2865 0.0021
downtown  [10km 0|} (10km and over) 154.86 6.540

] %‘l.xh?rg A=l X (Planned Location? 151.14 7.197 0,6682 04137
ocation Type  [7{&QIX| (Unplanned Location) 158.85 3.060
i S5m 0|2t (under 5m) 157.49 4,069

Alﬁaae 5m 0|4+ (5m and over) 146.76 4332 00474 03276
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Fig 8. Survival estimate by Distance to main road
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Fig 9. Survival estimate by Distance to downtown
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