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Development and Application of the Composit Competitiveness Index of
Old Industrial Complexes

ket Yang Wontak™

Abstract

The purposes of this study are to develop an index capable of allowing one to evaluate the competitiveness of old
industrial complexes comprehensively and to analyze characteristics and problems of non-competitive and old industrial
complexes. First, this study assessed the competitiveness of old industrial complexes using the specific indicators
of labor productivity, employment, and innovation. It was found that the evaluation results for each indicator are
both different and complementary. Second, this study developed the Composite Competitiveness Index (CCI) by
means of linear transformation. CCI reflects the characteristics of each indicator and most of the old industrial complexes
were less competitive. Third, this study classified old industrial complexes into high-, middle- and low-competitiveness
groups using a rank-size distribution and compared the characteristics of each group. As a result, the industrial
complexes in the lowest competitive group were highly vulnerable with regard to labor productivity, employment
and innovation. Moreover, the lowest group showed weaknesses in agglomeration economies as well as restructuring,
and there was also the problem of the weakening of the competitiveness of the company level due to the increased
number of small-size enterprises and a lack of supporting facilities. On the other hand, comprehensive competitiveness
was not significantly related to operating period or developer. The results provide a framework with which to evaluate

competitiveness in old industrial complexes efficiently and present implications with regard to establishing desirable
policies for old industrial complexes.

Keywords: Old Industrial Complexes, Competitiveness, Competitiveness Assessment, Competitiveness Index,
Linear Transformation, Rank-size Distribution
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Figure 1 _ Competitiveness Assessment Procedure of
Old Industrial Complexes
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Table 1_ Production and Employment in Old Industrial

Complexes in Korea
(unit: 1 company, 1,000 people, 1 trillion won)

Cateco No. of No. of Total
e Companies Workers Output
Old Industrial | 64,040 1,512.1 715.6
Complexes (75.0%) (75.7%) (76.7%)
INsn'fljl 21,396 485.5 217.0
naustri:
(25.0%) (24.3%) (23.3%)
Complexes
ol 85,436 1,997.6 932.6
o (100.0%) (100.0%) (100.0%)

Source: http://www.kicox.or.kr/user/bbs/BD_selectBbsList.do?q_bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).
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Table 2 _Status of Old Industrial Complexes by Scale

(unit: 1 complex, 1,000 people, 1 trillion won, 1 million won/person)

Cat No. of Total Total Labor
aregory Complexes | Workers Output | Productivity”
Small 65 96.7 34.7 380.1
Scale (53.7%) (6.4%) (4.8%) -
Medium 22 357.5 83.6 405.0
Scale (18.2%) (23.6%) (11.7%) ’
Large 34 1,058.0 597.3 457.1
Scale (28.1%) (70.0%) | (83.5%) '
121 1,512.1 715.6
Tocal (100.0%) | (100.0%) | (100.0%) 3318

Note: * Median is applied.
Source: http://www.kicox.or.ke/user/bbs/BD_selectBbsList.do?q_bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).
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Table 3 _Labor Productivity of Old Industrial

Complexes by Period
(unit: 1 million won/person)

Labor Productivity
Category
Mean Median S.D
20~30 Years 425.7 315.6 341.2
31~40 Years 461.9 427.5 317.4
More than 40 Years 681.9 456.5 731.8
Total 473.4 332.0 427.3

Source: Status of the National Statistical Industrial Park 2016.
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Table 4 _Specific Indicators to Evaluate Competitiveness of Old Industrial Complexes

Category Indicators Unit Period Source Applicability
L 1 million
Labor Productivity 2016 O
Labor won/person
Productivity The Change Rate of
ge Rate of
. % 2006~2016 O
Labor Productivity Status of The National
The Number of Workers Statistical Industrial Park
Competitiveness per Company 1 person 2016 O

of Industrial Employment
The Change Rate

Regions % 2006~2016 O
of Employment
The Proportion of High-tech
2016
Industry % ©
Innovation Status of Registered Factories ————
The Proportion of Low-tech % 2016 o
Industry 7
P Exports Exports per Worker 1,000 dollars 2016 X
Co p ports p ,
mpetltlvefless Status of The National
of Industrial L .
Complexes Operation The Proportion of % 2016 Statistical Industrial Park "
Rate Operating Companies
6) BA AAADA] 2ol o} 7HsRE HlolEls AT @REAI SAEE AT Aot 2 e 2 3 g AL
i Pt Az o] FfA]A] Fskal A=
7) W2t viE AEe Wit SHE Al 200697 201699 B AT TR she $HES AFESIET], ks 2008 Bl
22 F699719F 20124 <8 A= QIs) AEA BiE-31-80] ¥WEAe] 2 AZI7E EEE7] tiEdeIARE 2012; AF,

o= 2012).
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Table 5 _ Correlation between Exports and Other

Indicators
Category Total Exports Exports per Worker
Total Output 0.909™" 0.461™
Labor Productivity 0.430™" 0.751"
Industrial Area 0.821™ 0.570™

Note: ™ Correlation is significant at the 0.01 level.
Source: htep://www.kicox.or.kr/user/bbs/BD_selectBbsList.do?q bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).

Table 6 _ Descriptive Statistics of Operation Rate of

Companies
(unit: %)
Category Mean Median Mode S.D.
Operacion. | o0 97.3 100.0 8.7
Rate

Source: http://www.kicox.or.ke/user/bbs/BD_selectBbsList.do?q_bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).
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(<Table 7> &X).
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Table 7 _Descriptive Statistics of Labor Productivity
Indicators

(unit: 1 million won/person, %)

Category Mean | Med. S.D. Min. | Max.

Labor Productivicy 473 332 427 47| 2,994

Change Rate of
Labor Productivity

Source: http://www.kicox.or.kr/user/bbs/BD_selectBbsList.do?q_bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).

54 31 101 -90 480

Figure 3 _Scatter Plot of Labor Productivity versus
the Change Rate of Labor Productivity
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Table 8 _Comparison between High Productivity
Group and Low Productivity Group

(unit: 1 million won/person, %, 1 complex)

Productivity Group
Category
High Low
Labor Productivity(Med.) 1,056 122
Median A 168% A 109%
Change
Rate of Increased 11 (73.3%) 14 (56.0%)
Productivicy Decreased 4 (26.7%) 11 (44.0%)
Small 5 (33.3%) 20 (80.0%)
P .
TOPOTHON |\ fedium 1 (6.7%) 4 (16.0%)
by Scale
Large 9 (33.3%) 1 (4.0%)
Developer National 7 (46.7%) 2 (8.0%)
(Govt.) Local 8 (53.3%) 23 (92.0%)
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Table 9 _ Characteristics of Industrial Complexes with

Reduced Labor Productivity

(unit: %)
Category Change Rate
« Major
.. Industrial - Rt Industries
Productivity Complex Productivity | Employment
Pohang Natl. -17 6 L Steel
Shipbuilding,
High Onsan Natl. -17 65 L Seeel
Group
Yeosu Natl. -10 85 L Petroleum
Inju -6 103 L Automobile
Eumseong E-tech. -85 1,663 S | Fabricated Metal
Food, Fabricated
Gimjesundong -68 39 S ,M:t:cate
El i
Dugyo -34 154 N ectronic
Components
Eogok -31 4 M Plastics, Food
Low Yangsan -30 23 M Plastics, Food
Gi ical
roup Sangbongam -30 76 S Opric
Instruments
Incheon Machinery -23 51 S Machinery
Munbal(1) -11 -25 S Fabricated Metal
Bukpyeong Natl. -10 -17 S Machinery
Majeong -7 40 L  |Fabricated Metal
Seoul Onsu -3 2 S Machinery

Note: " L(Large), M(Medium), S(Small).

Source: http://www.kicox.or.kr/user/bbs/BD_selectBbsList.do?q_bbsCode=1036&q

_dCo de=2 (accessed May 1, 2018).
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Table 10 _Descriptive Statistics of Employment

Indicators
(unit: person, %)
Category Mean | Med. S.D. Min. Max.
No. of Work
-0 VO sh9 | 325 | s14 | 36 | 2822
per Company
Change Rate of
84.8 21.5 327.2 | 913 |3,117.2
Employment

Source: http://www.kicox.or.kr/user/bbs/BD _selectBbsList.do?q_bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).
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Figure 4 _Scatter Plot of the Number of Workers per
Company versus the Change Rate of Employment

Table 11 _ Comparison between High Employment
Group and Low Employment Group

(unit: person, %, 1 complex)
500% . Scale Employment Group
O Small Category -
400% o @ Medium EiE y
*g ° ° ® Large N(O:(.) of Wo;:;e: per 1420 131
5300%' ° . mpany(Median)
E. o ° Median A 535% A 20
OD— Cl'l Ra f

& =0 ° . ange T 01| pocreased | 19 (95.0%) | 13 (56.5%)
g ° o & Employment
5 1 o®e 5 ° Decreased 1 (5.0%) 10 (43.5%)
& 100% = o & s
S éo}" L° o % e Small 9 (45.0%) 16 (69.6%)
S oo Doy °%a® o0 P ion b
5 %] et PO DY Medium | 4 (20.0%) 5 217%)
® S % Scale
.57100%_ o e Large 7 (35.0%) 2 (8.7%)

T T T T T T T 1

0 500 1000 1500 2000 2500 3000 Developer | National | 4 (20.0%) 21 O13%)

The Number of Workers per Company(person) (Govt) Local 16 (80.0%) 2 (8.7%)

of tRre Al FAST) 100 vkl e <Table 12> QAT FAE S 1EAH 1
o} Ea AR o) Soleldate QA B4 80 UAT =FNARAE FEsle] B4 Auiz
Aol 14ETEE el Lehdet
o= 18 HEo| £ 2| FELS EAlo] 113 Table 12 _ Characteristics of Industrial Complexes with Reduced
Employment
a4 e WL ol Wt 9] i 6, e
65 olugict Category Change Rate No. of
} Employment | Industrial of Workers per | Major Industries
<Table 11> FAIGT SARE 715 Group Complex | Employment | Company
o7 HOHHE B ASIYIES LB High Hyeondo -1 156 Beverages
o Zo|t}. 11 75_7/4-, 207019] AF91E} 23 Sapjin -53 8 Shipbuilding
Aol stglrgos FREdon, JY R B 13 Machinery
ungso
EASE F9 712 AITEL 142 Gomghr |+ - -
_ extiles
_ _ Hai
9, oFIIEE 13782 YERdth E5] A geom
_ B Sochon -14 11 Fabricated Metal
A e AIAIE o ¢ Wrlet g
Jinju . .
E] /6]_.3]__?4 13 ; ?“—E‘ﬁﬁ ]\_] AE}E" E‘:ﬂ I _g_ Low Sangpycong -12 15 Machinery, Textiles
%@%_@4 j].o‘l% }:]‘I_ﬁl_;ﬁ‘ Eggg]qﬂ 1,]—]:/}]_ Seongseo(1) -5 16 Textiles, Automobile
ot AT I8SHES 53.5%0 & Hupyeong -4 11 App ar;l, zkmics’
00
8]'04 17 H JT——%IJ‘K_]— ?:14%1]% 7""946]'—1—1 El:l‘ Duksan -3 16 Plastics, Chemical
a-8go] =7 ]’5]'93\2]4', 3]‘—?41%94 AL 1 Bonchon -1 13 Food
_g%zj]—%% 2_0%01] %314_3]_13% 43.5% 94 L Daejeon -1 17 Machinery, Chemical

AR 3§ A} kel

14 ZEHT X997(2018, 12)

Source: htep://www.kicox.or.kr/user/bbs/BD_selectBbsList.do?q_bbsCode=1036&q_clCo
de=2 (accessed May 1, 2018).
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Table 13 _Descriptive Statistics of Innovation

Indicators
(unit: %)

Category Mean | Med. | S.D. | Min. | Max.

Proportion of

12. . 20.8 0.0 6.2
High-tech Industries ? 37 ?

Proportion of
. 24.0 18.1 26.0 0.0 100.0
Low-tech Industries

Source: http://www.kicox.or.ke/user/bbs/BD_selectBbsList.do?q_bbsCo
de=1036&q_clCode=2 (accessed May 1, 2018).
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Figure 5 _Extraction of High and Low Innovation
Group based on Rank—size Distribution
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Table 14 _ Comparison between High Innovation

Table 15 _The Characteristics of Low Innovation

Group and Low Innovation Group Group
(unit: %, 1 complex) (unit: %, 1 company)
Innovation Group Proportion No. of
Category . Major
High Low Category | High. | Low | Leading | 4 e
- - tech -tech | Company
Proportion of High-tech 8.8 0.0
Industries(Median) : : Gongdo 0.0 100.0 - Furniture
Proportion of Low-tech Geumsan 0.0 100.0 - Food
Industries(Medi 4.8 86.2
ndustries(Median) Yangmun 0.0 100.0 - Textiles
. Small 440.0%) 13(86.7%) Hyeondo 0.0 100.0 1 Beverages
Proportion | = 200.0% 213.3%
by Scale edmm (20.0%) 3.3%) Daegu-dyeing 0.0 99.6 1 Textiles
Large 4(40.0%) %0.0%) Yeongju 0.0 99.2 . Textiles, Food
Developer National 330.0%) %0.0%) Yeosu-Oocheon 5.4 93.9 - Food
(Govt.)
Local 7(70.0%) 15(100.0%) Jungeup(1) 0.0 86.2 - Food, Paper
Junju(1) 3.7 72.6 2 Textiles, Paper
= Arien|Fo] =2 LIARARE |41 5191 Bonchon 6.6 72.0 - Beverages
Z2o7g JLHFY 1:]— 1 7:]_]4— 107H_4 /\}Hj__,«_q- 1571 Gaejin 0.0 63.3 - Food
= U 2.1 63.1 1 Food
o] S911FOR FREUL AFITHE S5 7] o
Apparel,
= 19 1EATe] vl5ol 688%, 17T H Hupyeong | 66 | 545 - e
Fol] 4.8%= LR 2ot AR ol thefsith Fabricated
Jangwon(1) 7.2 53.9 - Metal. Paper
HHH, SEA 1S 29171 HISOl 0%, A9171E H P
Jungeup(3) 0.0 48.1 1 Food
Z0] 86.2%% e Atk Abatdez]|] HiF ,
Note: * No. of company with more than 300 employees.
o] %E]'(<Table 14> X}Z) Source: Korea Industrial Complex Corporation 2016.
<Tie 15> ol 319 491289 S92
ERd Zlolt}. SRl E 7IeEe] ¥ dF 5 27194 7] g S AR oA Q= =W
M SAE, A JE Fol kel BlFo] &t B A8 = AU & 3le dI}de] @l
SHAIRE SUR 7lers AYeiEte el w9 G4 A2l JotME Fepdol vehd 71
o 548 u}o&s}u} 5] OB, PRl ol Frka 2 4 AHEAS o4 2016, 6

S, AT, ATl SAPAD,
BE3 AL B Aslr1olAa FAb
30091 ool th71gde] AFsielont, 57 A, 3
AL S GALA] BlF] ek wretd
A A S19105 WolAE 1 FHepde S5t

A& = /i Aeileel OHE‘"‘P— Oﬂ*ﬂ“ﬂ]—‘é—«l
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Table 16 _ Correlation between Specific Indicators of Competitiveness Wz APHEkS o]-gste] Z+
Labor Productivity Employment Innovation A 89 BESIE 4505199t =
No. of FAIIRA|] A9 57 A B
Category Productivi Change| Workers |Change| Proportion of
UV Rate per Rate | High-tech Ind. Bz} o 331, 2o
Company ~
" 2 oIl =7t 2 olge] man]
or e
1 0.05 0.33 -0.06 -0.05 - —
Labor | productiviy 5l By EXO Holth ulahA
Productivity
Change Rate 1 0.02 -0.12 -0.02 %]ﬂ.;ﬁl oz O]‘%‘H‘f: Z;g/\t H]
No. of Workers . _ =
1 -0.04 0.46 A Ao] 7Y} S W
Employment| per Company ! ] oo]' Al 14'}5]']4'1_ AL
Change Rate 1 -0.03 Cl)dj I_X]oﬂ Zﬂl%sa]- "/l\— (341\‘:} Pl:—é_]' =
Innovation P'rop ortion of 1 ‘ﬂ@_ 1:(])]—/;]?0__ EFO]%}:Q og—%}“% —EIL
High-tech Ind. N | olte B upolsk
lak]at YA T= S
Note: ™, ™" Correlation is significant at the 0.05, 0.01 level. —'9}0 ]L = ]- = o=
% glo] ARG B e 1
RO AL T Aok 2 ek e AR ARl 288 4 glek ol e, HENES 5
WS AL ARARS] BYS TN 2 AT o) BRI B9 TRl JFL S YA
S42 WS FEAIAS Aol Wasih o) BE B4 2 vigshn gl Zos ekt
THRAGA T =2 T 7] BAR 3] (<Figure 6> ).
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Table 17 _Correlation between Cases Combined
Different Competitiveness Indicators

Category CASE 1 CASE 2 CASE 3
CASE 1 1 -0.01 0.89™"
CASE 2 1 043"
CASE 3 1

Note: 1) ™, ™ Correlation is significant at the 0.05, 0.01 level.

2) CASE 1: Labor productivity + No. of workers per com-
pany + Proportion of high-tech industries

3) CASE 2: Change rate of productivity + Change rate of
employment

4) CASE 3: CASE 1 + CASE 2
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Table 19 _Descriptive Statistics of CCl

Mean Median S.D. Min. Max.

Category
Cca

0.76 0.64 0.44 0.15 3.0

=
&F

S RStk <Figure 7> %), 1 AT}, =34
S 20709] AT, 65709] F910E, 3670 o9
IFoR FREGOH, ot 5 s BE
A JAA 2 =2 E VERATE 6191059 =54
APg2 19 839t ¢, M SHES 13% 2=
91159 173 olstolm, AAF FARR= 18.9%8l
Edfolth. oL, 1182 AA5t(-0.7%), 191715
O] H]F-2 1.6%°] BIfSITH <Table 20> FX). ©]

SRS B F2olM Aol FHefe, S

S9IFRE olgale] TN 45591 1F

o

A(pro), T8(emp), FAinm o2 T4 AEASE AL715Ae Adrke AL omjgict
<Table 21> 434 91715 ot
Table 18 _Correlation betvy@n thg Competitiveness Index and 2 A1eltz] EAL Ul Aolck WA, AT}
Specific Indicators ) B
— — TR AR EANY oot 2 7
Labor Productivity Employment Innovation
: H& Holz] gfom, 7 1FE HIS-2 HISss)
Category Change No. of Change Proportion of
Produciviy | g & | Workers per | “p € | Hightech 5] Uehde. 2, 51918002t sh 2efElA
Company Ind.

F= U] HiEo] Erial B 4= ¢
Rank-sum | 045 0.23 0.60 0.03 0.54 e gihleld) Hige] sl = o o

A - S5} T 017]0&
ca 046 0.40 0.76 0.14 0.67 ot o= 294 =59t B dRHEue s
Note: ™" Correlation is significant at the 0.01 level. 7§1§Eﬁ% E—E]J] 0'1%1:}—]5 Zﬂ% —04‘]]@'1:]'.
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Figure 7 _Partition of High—, Middle— and Low Table 21 _ Characteristics of Industrial Complexes by

More than 40years 15.0 16.9 13.9

Competitiveness Group based on Rank-—size CCI Groups
(unit: %)
CCl _ CCI Group
3.5 1
! Category

30f | High | Middle | Low

| High ! Middle Low
25| Group | Group Group 20-30 years 65.0 64.6 61.1

= ! Period 31-40 years 20.0 18.5 25.0

Developer National 200 | 185 | 194

(Govt) Local 80.0 | 815 | 806

Small 500 | 508 | 611

0.0, 2lo 0 60 8 100 120 Scale Middle 200 | 200 | 139
RANK Large 300 | 292 | 250

Seoul Metropolitan 25.0 27.7 41.7

Table 20 _ Comparison of Specific Competitiveness Region | Non-metropolitan: City | 75.0 | 60.0 | 50.0

between CCI Groups

(unit: 1 million won/person, person, %)

Non metropolitan: Rural | 0.0 12.3 83

CCl Groups Total 100.0 100.0 100.0
Category

High Middle Low
Labor Productivity 656.8 436.2 183.4 25t At = S gl dF =5 SIa=0] AL 4
Change Rate of Productmty 48.5 433 13.0 Eﬂoﬂ ‘(H_ .c:_)l_ /‘\_]_—(1):]] 1_1]9;' ‘l ‘l 41 7%§ _,r\_—‘l

No, of Employee per Company 132.2 39.8 189 51

£ 2T} ofiz 4ol SIA/g te] TR

Change Rate of Employee 58.4 24.4 -0.7
o] Axizdo] Lo HIAT L ool o1z15) A
Proportion of High-tech Ind. 33.8 3.7 1.6 A1) BAg=e] X—D%’ = 2 Al fixig 3
Note: Median is applied. =2 %9’] 78]7‘@‘1:1] ]' 01%‘:}1: 7/—1\% —’]D]@:
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Table 22 _ Characteristics of Industry, Land Use and

Companies by CCl Groups
(unit: %, 1,000m")

CCI Groups
Category
High | Middle | Low
Industrial Concentration
1.9 1.2 1.5
Industrial (Entropy)
Structure | Proportion of Capital
8.6 19.6 27.
Goods Production ? ?
Land Area for
. . 44.5 29.3 12.7
Supporting Facility
Land use
Land Area for 2412 | 2421 92.8
Public Facilities ’ ' '
P i f
roportion o 542 | 602 | 597
New Companies
N
v Proportion of Small-scale
Company o ies(<10 workers) 28.1 41.0 58.8
mpanies| workers
(06-16) P
Average Site Ar?a of 9.1 44 30
New Companies
Average Site Area of
. - 14.9 8.1 2.8
Production| Production Facility
Facilicy P ion of Old
roporuion © 15| 60| 35
Companies(>20 Years)

Note: Median is applied.
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oF 17 334 m=2 %5’41%4% 5% m)9] 1/3 <2
o, 3EAEEA] A 22 o2 YEith
F3F SHITLEO] AFAA BIS-E A911ET Hlsst
19 At A 5 FAIA HIS2 oF 59%°1 ol2H,
22HA AA] 34 2 A TE 1/3 501 Ao
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