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Abstract Due to the problems associated with the aging of industrial complexes, research on the decline
of industrial complexes is being conducted. In the case of decline, it is necessary to not respond
immediately, but with a crisis, it is necessary to minimize the impact on the industrial complex through
preemptive responses to the external environment and internal changes. Therefore, it is necessary to
develop a crisis index that can systematically predict and evaluate changes in the industrial complex.
In this research, a method for extracting the crisis index of an industrial complex is developed. We
derive performance measures for developing the crisis index, deriving the relative importance of
performance measures based on the analytical hierarchy process. Because units of performance
measurement are different, a normalization method is developed to sensitively reflect change. Based on
the relative importance and normalized values of the performance measures, the crisis index of the
industrial complex is developed and applied to a national industrial complex in order to verify its

applicability.
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Phase 1. Extracting the Performance Measures

Drawing the perspectives

filo
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Selecting the Performance measures

Collecting the data

Phase 2. Extracting the Relative Importance

Ration and Normalization Value

Drawing the relative importance ratio

Normalizing the relative importance ratio

Normalizing the value of performance measures

Phase 3. Extracting the Crisis Index of Industrial
Complex

Drawing the crisis index of perspective

Drawing the crisis index of industrial complex

Selecting the crisis industrial complex and crisis business
in_industrial complex

Fig. 1. Research method
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Where, p denotes normalization score
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Table 1. Perspectives and Performance Measures

Perspective Performance Measures Related Research
# of Entering enterprise [1, 19, 20]
Production Production Volume [6, 20, 21, 22, 23]
Occupancy rate [6, 20, 23]
Export Export Results [22, 23]
Employment # of employment [6, 16, 20, 22, 23]
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Table 2. Importance weights

Perspecti Performan
P ce A | B | c| DD |W| W
ves g J
Measures
# of
Entering | 0.062 | 0.384 | 0.068 | 0.079 | 0.11 | 0.12
enterprise
Productip ducti
on | ooUCHOM 557710128 | 0.413 [ 0.158 | 0.26 | 0.29
Volume
Oceupancy| 4 156 | 0128 | 0.166 | 0.158 | 0.15 | 0.17
rate
Export | PP | 0074 | 0.103 | 0.083 | 0.124 | 0.09 | 0.1
Results
Emplo # of
POV employme | 0.182 | 0.257 | 0.269 | 0.482 | 0.28 | 031
ment nt
c 0.061 | 0.103 | 0.166 | 0.122
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Table 3. Crisis index of industrial complex

Prf)du Export Employ | Crisis 20}5 20.19

ction ment | Index | Ogive | Ogive
Seoul 105.1 | 76.7 | 106.3 | 102.5 4.9 4.0
Noksan 95.3 | 108.2 | 113.0 | 102.3 1.6 1.2
Namdong 94.3 68.4 107.8 95.8 2.4 2.0
Bupyeong 98.7 | 97.8 95.3 97.5 2.0 1.4
Juan 945 | 893 | 111.5 99.3 2.6 1.1
Gwangju 92.7 | 104.1 | 77.6 89.2 3.8 2.9
Onsan 89.1 | 80.0 | 108.4 94.2 1.3 1.4
Ulsan 100.0 | 137.0 | 114.6 | 1085 4.8 4.4
Banwol 120.0 | 119.0 | 132.2 | 123.7 1.7 1.4
Sihwa 1154 | 121.0 | 105.1 | 1127 1.8 2.1
SihwaMTV | 63.8 | 489 24.9 50.0 2.2 1.7
Osong 69.5 | 618 | 63.6 66.9 2.1 2.3
Seokmun 53.9 | 61.5 59.0 56.3 2.0 1.9
Asan 88.6 | 79.5 99.2 91.0 0.7 0.9
Gunsan2 100.0 | 192.0 | 180.9 | 135.2 3.0 1.6
Iksan 165.9 | 120.9 | 128.6 | 149.4 1.6 1.0
Gwangyang | 47.3 3.4 39.4 40.2 0.8 3.0
Daebul 103.0 | 90.7 | 140.5 | 1135 3.7 3.2
Yeosu 104.9 | 136.6 | 88.8 103.2 5.7 5.9
Gumi 114.4 | 151.7 | 113.2 | 118.0 3.5 2.9
(ffrfi‘;n ) | 1303|012 | 952 | 1152 | 23 | 27
Changwon | 120.3 | 1784 | 91.8 117.5 3.6 3.2
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Fig. 2. Time series analysis of crisis index

AT 9] -, T 3E B9t H 971
Age 14002 A&HoZ2 P AL 23S &E &+

=]

Aok, W71 Bt 7R B4 2, 201749 195
20179 6¥7HA| f71AI7F 1642 78 oL, #7171
7P A& Ao® 4 20174 7€ 89 91714
F7F 1705 AIsted, 717t ofF Zle A= F4d
o} $7IASE] ASAI7E A FHASE o, 20184 2
g3 GM AR w4 24 oA 2Ate] S IAle=
CHA] Ad5seiet. 20184 34 1%, 20189 GM #4ke:
WA 2EE Ao, AAZIHS A Aol gt
7|2 f71A] s F2 sttt 242 A4
Aol 20159 2534014 20194 7Al= HAH L,
Ogive A5 EZF 3.0014 1.6°98 HojA, AHd=]9]
AF TIBP7} o] FolR|aL loH, L57Hlof digt o9&
T B QoA Qi g MIIEA Y A,
2 39 g A= 82& HAIE AHSIL A
o ¥ B V1A 24 23, 20179 19RE
20179 6E7HA] {71A157F 7622 7P Wot, 4 &
o] 7k & Zo& 7=t 20184 Zyol= 7|4
7F 80& dol, 484 &% 9kt 2018 &
HE7) R A& st e Aes .



AFel7| 483|124 #2038 A10%, 2019

Table 4. Crisis index of industry type

Food|Fiber|Wood ?slter;nr::t[;l Steel Niizh f;ifz ;Fprs?t Other
ation]
Seoul 219]100 | 59 [ 159|129 |111| 98 74
Noksan | 101 | 114 92 88 | 119| 86 | 120 | 161
Namdong| 90 81 | 97 |117| 83 | 88 | 128|137 | 120
Bupyeong| 103 93 153 89 | 122 127
Juan 89 | 108 | 94 91 | 85 | 141 | 46 | 164
Gwangju 95 78 | 97
Onsan 97 | 84 85 [ 155 82 | 228
Ulsan | 239 86 141|188 | 158 | 120
Banwol | 176 [ 125|123 | 115|112 | 138 | 118 | 133 | 145
Sihwa 134|141 (103 | 208 | 127 | 115|129 | 123 | 162
SihwaMTV 60 | 39 | 50
Osong | 104 55 74
Seokmun
Asan 52197 | 91 |201|227| 98
Gunsan2 | 87 73 9 | 72 511
Iksan 136 160 163 143
Gwangyang| 66 | 85 | 31
Daebul 114|120 | 63 | 150 15092
Yeosu 104 61 187
Gumi 97 |115|119|124| 98 | 188|119 79
(fgr‘g;) 135 94 | 109 | 81
Changwon| 96 323| 93 |141| 94 | 138
Average | 124 | 131|107 | 98 | 149| 92 | 120 | 122 |1301| 136
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