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(Table 1) Correlation Coefficients between Wages and Unemployment
Rate in Korea

Years 1963-2003 1963-1978 1979-1997 1998-2003

Correlation

Coefficients -0.84 -0.95 -0.94 -0.92

Source: FATH(2005), p.144.
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(Table 2) Estimation Results between Employment and Wages
(Micro Data)
Before Asian Financial Crisis After Asian Financial Crisis
(1993-1998) (1999-2011)

Total 1.88°7" 1327
Employment (10.2) (2.55)
Wage-earning 132" 0.91°
Employees (9.49) (1.81)

Note: () data denote t-value.
Source: ¥Z1(2012), p.49.
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{Figure 1) Virtuous Cycle of Employment-Production-Wages by Regional
Industrial Policy

Wage and Income ; Infrastructure

Increase Investments Increase
Employment and
Production Increase

\ Attract Existing Firms

Regional Conditions
Improve

and Startups

Regional In

Policy

Note: If firms are established or attracted in regional industry, then employment, production,
wages and investment also increase sequentially.
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(Table 3) Regional Group [ of High Employment and High Wages
Guro-gu, Gwangsan-gu, . | Jincheon-gun, Gongju, Goryeong-gun,
Seoul Gwangju Gunpo, Gyeonggi Chungbuk Chungnam Gyeongbuk
Gangseo-gu, | Yuseong-gu, Dgr:lga;l:l-gu, Okcheon-gun, Gunsan, Seongju-gun,
Busan Daejeon G yang, Chungbuk Jeonbuk Gyeongbuk
yeonggi
Gijang-gun Daedeok-gu, . . | Jecheon-gun, Wanju-gun, Gyeongju,
Busan Daejeon Yeoju, Gyeonggi Chungbuk Jeonbuk Gyeongbuk
Saha-gu, Buk-gu, Uiwang, Eumsung-gun, Gimyje, Gumi,
Busan Ulsan Gyeonggi Chungbuk Jeonbuk Gyeongbuk
. Deokjin-gu, .
Yeongdo-gu, Ulju-gun, Gwonseon, Jeungpyeong-gun, . Geoje,
Busan Ulsan Suwon, Gyeonggi Chungbuk Jeonju, Gyeongnam
i Jeonbuk
Wonmi-gu,
Dalseong-gun, Dong-gu, Goesan-gun, Iksan, Yangsan,
Bucheon,
Daegu Ulsan G . Chungbuk Jeonbuk Gyeongnam
yeonggi
Dalseo-gu, Nam-gu, Danwon, Ansan, | Danyang-gun, | Yeongam-gun, Uichang-gu,
. Changwon,
Daegu Ulsan Gyeonggi Chungbuk Jeonnam G
yeongnam
Dong-gu, Seion Siheung, Chungju, Gwangyang, Milyang,
Incheon jong Gyeonggi Chungbuk Jeonnam Gyeongnam
Jung-gu, Icheon, Paiv. Gyeongei Asan, Yeosu, Jinju,
Incheon Gyeonggi Ju, Lyeongg Chungnam Jeonnam Gyeongnam
Seobuk-gu, Nam-gu, Masanhoewor-gu,
Bupyeong-gu, Anseong, . . h h h
Incheon Gyeonggi Gimpo, Gyeonggi Cheonan, Pohang, Changwon,
Chungnam Gyeongbuk Gyeongnam
Namdong-gu, | Pyeongtaek, Jungwon-gu, Seosan, Chilgok-gun, Jinhae-gu,
Incheon Gyeonggi Seongnam, Chungnam Gyeongbuk Gyeongnam
Gyeonggi
Seo-gu, Hwaseong, Cheom.-gu > Dangjin, Yeongcheon, Gimhae,
Incheon Gyeonggi Yongin, Chungnam Gyeongbuk Gyeongnam
Gyeonggi
Giheung-gu,
Nam-gu, ; . Nonsan, Gyeongsan, Sacheon,
Yongin, Wonju, Gangwon
Incheon G . Chungnam Gyeongbuk Gyeongnam
yeonggi
Buk-gu, Yeongtong-gu, Yeongweol-gun, Yesan-gun, Gimcheon, Scongsan-gu,
Gwangju Suwon, Gangwon Chungnam Gyeongbuk Changwon,
&l Gyeonggi g g yeong Gyeongnam
Seo-gu, Osan, Hoengseong-gun, Dongnam-gu, Bonghwa-gun, | Haman-gun,
Gwangju Gyeonggi Gangwon Cheonan, Gyeongbuk Gyeongnam
) yeongg g Chungnam yeong yeong

Note: Selected regions of high employment and high wages in

primary local regions.
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(Table 4) Regional Group II of High Employment and Low Wages
Geumcheon-gu, Dongducheon, Geumsan-gun, | Haenam-gun, | Changnyeong-gun,
Buk-gu, Daegu -
Seoul Gyeonggi Chungnam Jeonnam Gyeongnam
Ilsandong-gu, ] ] 5
Jung-gu, Seoul| Seo-gu, Daegu Goyang, Chun ailln’ Jgeonngar%lm Gy S,
Gyeonggi &n 2
Seongdong-gu, Ojeong-gu, Pocheon, Seocheon-gun, | Gunwi-gun,
Seoul Bucheon,. Gyeonggi Chungnam Gyeongbuk
Gyeonggi
Sasang-gu, Gwangju, . .| Jeongeup, Cheongdo-gun,
Busan Gyeonggi Yangju, Gyeonggi Jeonbuk Gyeongbuk
Geumjeong-gu. Manan-gu, Yeoncheon-gun, . Tongyeong
? Anyang, >’ |Naju, Jeonnam i
Busan G . Gyeonggi Gyeongnam
yeonggi

Note: Selected

regions of high employment and low wages in primary local regions.

(Table 5) Regional Group I of Low Employment and High Wages
Bundang-gu, Buk-gu,
Gang(izrﬁ-gu, Mapo-gu, Seoul Seongnam, CB}(::ﬁe(:;i Pohang, Gy
Gyeonggi & Gyeongbuk €
Gangnam-gu, Sangnok-gu, Sunchang-gun, Euisung-gun,
Seoul Seocho-gu, Seoul Ansan, Gyeonggi Jeonbuk Gyeongbuk
Jongno-gu, Yeonsu-gu, . Imsil-gun, Geochang-gun,
H
Seoul Incheon anam, Gyeonggl Jeonbuk Gyeongnam
Songpa-gu, | Suji-gu, Yongin,| Yeongdong-gun, | Gokseong-gun, | Hadong-gun,
Seoul Gyeonggi Chungbuk Jeonnam Gyeongnam
Yeongrhungpo-giy Jangan-gu, Boeun-gun, Suncheon, PPO-E,
Suwon, Changwon,
Seoul . Chungbuk Jeonnam
Gyeonggi Gyeongnam

Note: Selected regions of low employment and high wages in primary local regions.
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(Table 6) Regional Group IV of Low Employment and Low Wages
Gwangjin-gu, | Suyeong-gu, Sokcho, Jangsu-gun, Gurye-gun,
Seoul Busan Jung-gu, Ulsan Gangwon Jeonbuk Jeonnam
Nowon-gu, Dongnae-gu, Ils(e;nseo-gu, Inje-gun, Namwon, Hwasun-gun,
oyang,
Seoul Busan . Gangwon Jeonbuk Jeonnam
Gyeonggi
Eijeongbu, Yangyang-gun, | Gochang-gun, |Hampyeong-gun,
Seoul Sco-gu, Busan Gyeonggi Gangwon Jeonbuk Jeonnam
Gangbuk-gu, Gywangmyeong,| Goseong-gun, Buan-gun, Yeongju,
Seoul Buk-gu, Busan Gyeonggi Gangwon Jeonbuk Gyeongbuk
Seongbuk-gu, Nam-gu, Namyangju, Cheolwon-gun, Jinan-gun, Yeongdeok-gun,
Seoul Busan Gyeonggi Gangwon Jeonbuk Gyeongbuk
Sosa-gu,
Seodaemun-gu,| Dong-gu, B Yanggu-gun, |Yeonggwang-gun,| Mungyeong,
ucheon,
Seoul Busan . Gangwon Jeonnam Gyeongbuk
Gyeonggi
Dongjak-gu, Yeonje-gu, Ssu]eong—gu, Donghae, Sinan-gun, Uljin-gun,
eongnam,
Seoul Busan G . Gangwon Jeonnam Gyeongbuk
yeonggi
Yangcheon-gu, Jung-gu, Gapyeong-gun, Taebaek, Sangju,
Seoul Daegu Gyeonggi Gangwon Mokpo, Jeonnam Gyeongbuk
Gwanak-gu, Dong-gu, Degl;yzr;g-gu, Pyeongchang-gun, Jindo-gun, Yecheon-gun,
Seoul Daegu G yang, Gangwon Jeonnam Gyeongbuk
yeonggi
Dobong-gu, | Suseong-gu, - - Taean-gun, Damyang-gun, Andong,
Seoul Daegu Guri, Gyeonggi Chungnam Jeonnam Gyeongbuk
Jungnang-gu, | Ganghwa-gun | Hwacheon-gun, Buyeo-gun, Gangjin-gun, Hamyang-gun,
Seoul Incheon Gangwon Chungnam Jeonnam Gyeongnam
Gangseo-gu, | Gyeyang-gun, | Jengseon-gun, Gyeryong, Wando-gun, Hapcheon-gun,
Seoul Incheon Gangwon Chungnam Jeonnam Gyeongnam
Dongadaemun- Jung-gu, Chuncheon, | Hongseong-gun, | Goheung-gun, Namhae-gun,
gu, Seoul Daejeon Gangwon Chungnam Jeonnam Gyeongnam
Haeundae-gu, Dong-gu, |Hongcheon-gun,| Wansan-gu, Jangheung-gun, Jeiu. Jeiu
Busan Dagjeon Gangwon Jeonju, Jeonbuk Jeonnam I, 19
Busanjin-gu, Seo-gu, Gangneung, Muju-gun, Muan-gun, . .
Busan Daejeon Gangwon Jeonbuk Jeonnam Seoguipo, Jeju

Note: Selected regions of low employment and high wages in primary local regions.
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(Table 7) Regional Groups of Top and Bottom Level Employment and
Wages

Regions of Highest Employment and Wages

Regions of Lowest Employment and Wages

Dalseong-gun, | Anseong, Gunsan. Jeonbuk Gwangjin-gu, Buk-gu, Busan Hwacheon-gun,
Daegu Gyeonggi i Seoul > Gangwon
Dong-gu, Pyeongtaek, Wanju-gun, ) ) Jeongseon-gun,
Incheon Gyeonggi Jeonbuk Nowon-gu, Seoul Nam-gu, Busan Gangwon
Gwangsan-gu, | Hwaseong, | Yeongam-gun, | Eunpyeong-gu, Taean-gun,
Gwangju Gyeonggi Jeonnam Seoul Dong-gu, Busan Chungnam
Danwon-gu
Daedeok-gu, > |  Gwangyang, Gangbuk-gu, . Wansan-gu,
Dacejeon Gﬁgs:llg’gi Jeonnam Seoul [Yeonje-gu, Busan Jeonju, Jeonbuk
Paju, Gumi, Seongbuk-gu, Dongnae-gu, Muju-gun,
Buk-gu, Ulsan Gyeonggi Gyeongbuk Seoul Busan Jeonbuk
. Jincheon-gun, Gyeongju, Seodaemun-gu, Suseong-gu, Jangsu-gun,
Ulju-gun, Ulsan Chungbuk Gyeongbuk Seoul Daegu Jeonbuk
Dong-gu, Ulsan| Chﬁrigrl)’am Narg;gel:)’n;;};ﬁng’ Dons%](a)lll;l- &% | Jung-gu, Daegu | Mokpo, Jeonnam
Seobuk-gu, Seongsan-gu, .
Nam-gu, Ulsan| Cheonan, Changwon, Yangscélssfl % Jung-gu, Daejeon J}ggg;lg;il’
Chungnam Gyeongnam
Seion Seosan, Geoje, Gwanak-gu, Dong-gu, Yeonggwang-gun,
jong Chungnam Gyeongnam Seoul Daejeon Jeonnam
Icheon, Dangjin, Yangsan, Dobong-gu, Sslggggr%;il > Sinan-gun,
Gyeonggi Chungnam Gyeongnam Seoul Gyeonggi Jeonnam
Uichang-gu, H d G And
Changwon acundae-gu, apyeong-gun, ndong,
Gyeongnan’l Busan Gyeonggi Gyeongbuk
Busanjin-gu, De%kyang-gu, . .
Busan oyang, Seogwipo, Jeju
Gyeonggi
Su}gﬁ;ﬁ;gu’ Guri, Gyeonggi

Note: Selected regions of top and bottom level employment and wages in primary local regions.
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(Table 8) Change in Average Wages by Four Regional Groups (Unit:
Million Won, %)

High- High- Low- Low-
employment, | employment, | employment, | employment, Total
High-wage Low-wage High-wage Low-wage
Regions Regions Regions Regions

Average Wage,

2014 40 28 36 21 31
Average Wage,

2012 37 26 31 23 29

Change (%) 8.1 7.7 16.1 -8.7 6.9

Note: Change in average wages between 2012 and 2014 by four regional groups.
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(Table 9) Change in Average Employment by Four Regional Groups
(Unit: Persons, %)

High- High- Low- Low-
employment, employment, employment, employment,
. . Total
High-wage Low-wage High-wage Low-wage
Regions Regions Regions Regions
Average
101 2 4
Employment, 2014 0 > ? 6 8
Average
Employment, 2012 110 67 20 12 57
Change (%) -8.2 -22.4 -55.0 -50.0 -15.8

Note: Change in average employment between 2012 and 2014 by four regional groups.

{Figure 2) Distribution Chart of Average Employment and Average Wages
by Four Regional Groups (2014)

Average Wages in 2014

Average Employment in 2014

High Employment,
High Wage

Low Employment, Low Employment,
Low Wage High Wage

High Employment,
Low Wage

Note: Solid line denotes average wages; dotted line denotes average employment.
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(Table 10) Absolutely Increasing Numbers of Regions for 2 Years in
Employment and Wage Changes by Four Regional Groups
(Unit: Number, %)

High- High- Low- Low-
employment, | employment, | employment, | employment, Total
High-wage | Low-wage | High-wage | Low-wage
Regions Regions Regions Regions
Increased Number of
Wage & Regions 17 ! ! 4 23
Increased
Employment % Total 18.9 3.7 3.8 44 9.9
Decreased | Number of
Wage & Regions : 1 B 2 B
Increased
Employment % Total 33 3.7 0 2.2 2.6
Increased Number of
Wage & Regions 69 23 21 42 155
Decreased
Employment % Total 76.7 85.2 80.8 46.7 66.5
Decreased | Number of
Wage & Regions 1 2 4 42 49
Decreased
Employment % Total 1.1 7.4 15.4 46.7 21.0
Total Number | NamPET of | g9 27 26 90 233
and % by egions
Regional Type | o/ oty 100.0 100.0 100.0 100.0 100.0

Note: Absolutely increasing numbers of region from
changes by four regional groups.

2012 to 2014 in employment and wage
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(Table 11) Basic Statistics of Main Variables (Unit: Persons, Million Won)

Wage Per Employees Per |Production for each Region | Production per Firm
Person (W) Firm (E) (P) (0)
2012 | 2014 2012 2014 2012 2014 2012 2014

Mean 2943 | 30.87 | 57.03 48.14 6,334,743 5,405,298 22,860 15,635
Median | 27.51 | 30.05 | 28.72 18.38 1,233,613 699,120 9,406 5,733
Maximum | 73.49 | 90.93 | 721.94 | 619.31 | 99,377,671 | 85,881,560 | 445969 | 2540,87

Minimum | 7.63 6.46 1.37 0.25 21,201 3,027 1,324 94
Std. dev. | 10.38 | 11.96 | 76.18 73.46 14,138,023 12,169,160 48,239 34,411
Skewness | 1.52 1.27 3.81 3.34 3.96 3.88 5.51 4.72
Kurtosis 6.22 6.44 27.74 19.88 20.73 20.45 39.38 27.89

Note: Basic statistics of main variables including wages per person, employees per firm,
productions per each region and productions per firm.
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(Table 12) Correlation Coefficients of Main Variables (2014)

Wage Per Employees Per | Production for Production
Person (W) Firm (E) each Region (P) | per Firm (Q)
Wage Per Person (W) 1.000 0.436 0.547 0.730
Employees Per Firm (E) 1.000 0.576 0.264
Production for each Region (P) 1.000 0.666
Production per Firm (Q) 1.000

Note: Correlation coefficients of main variables among the wages per person, employees per
firm, productions per each region and productions per firm.
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(Figure 3) Distribution and Trend Curve of Employment and Wages by
Primary Local Regions (2014)

m r r n
300 Number of Persons

250 |

200 |

[T 150 |

100 |

50 |

Note: This chart was made with EVIEWS 9.
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(Table 13) Null Hypothesis and Directions of Granger Causality Tests

Hy: o, =0 6, =0 Direction of Causation
Reject Accept X—-Y
Accept Reject Yy —> X
Reject Reject Both ways (X < Y)
Accept Accept Mutually independent (no causal relation)

Source: QMS (2009), pp. 428-429.

Y Z}laXT*l—FZﬁ z‘*J+611‘ (9)

X, = E%Xt,7+ 25 Y, ;+ey (10)

9 5 AolA g He adE 45k, E gt M2 o, =0 for Vi, §;,=0 for
Vj 2= AleF7dstol 4%t ok, FEAlRFe] FRAEY YAAEL It <Y

X Granger Cause 31| 9Feth ek 7|5714e 7|2k

o714 A AlIAIA ALGSE BAY A% Hol8E o83 2 Wgo] =
a2 Fste] AuE Bt 1 Av ASudeld 1§ F7bt ool
W 2d AR R A 9RE T 20 trehtthio oY F7HE AR
WO S0 Z7HE B3 24 AXE T gl 9Ee FE A0 HAug,
etz WY A F7Hs 24 BAY 18 F718 SEshs Aow ek
o o] 27k 10%¢] fol5zol A Aew ek,

(Table 14) Results of Causality Tests
Null Hypothesis Observations F-statistic Significance Level
Employment(ZE, _,) +> Production(ZF,) 232 3.183 "
Production(ZP, _,) > Employment(LE;) 232 0.157
Production(ZP, _,) #> Wage(ZL W) 232 2.271 '
Wage(LW,_,) > Production(ZP,) 232 0.322
Wage(LWW,) > Employment(LE]) 232 2.761 i
Employment(L£) -> Wage(LW)) 232 0.445

Notes: 1) A > B means null hypothesis as ‘4 does not cause B'.
2) *, ** means statistically significance levels for each 10%, 5%.
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(Table 15) Estimation Results of Linear Regressions by 5 Models
Model (1)-1 Model (1)-2 Model (2)-1 Model (2)-2 Model (3)
D t
\ii f;;i?: Production (LP) | Production (LP) | Wage (LW) Wage (LW) | Employment (LE)
Ini:?f;bdlzm Employment (LE) | Employment (LE) | Production (LP) | Production (LP) | Wage (LW)
. 10.408™" 7.104™" 1.496"" 1.019™" -6.640""
(0.269) (0.215) (0.139) (0.126) (0.844)
Coef- | 1.624°" 0.918"" 0.092"" 0.170" 26427
ficient L (0.138) (0.110) (0.021) (0.017) (0.414)
3 -0.464"" -0.322" 0.044° 0.094"" 0.174
2 (0.179) (0.143) (0.027) (0.023) (0.492)
R 0.796 0.636 0.602 0.717 0.424
F-statistic 451710 201.537"" 174.848™" 291.965"" 85.061""
D.W. 1.075 1.505 1.852 1.862 1.716

Notes: 1) *, ** *** means statistically significance levels for each 10%, 5%, 1%.
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(Table 16) Estimation Results of Simultaneous Equations by 4 Models

Model Model (1)-1: Model (1)-2: Model (2)-1: Model (2)-2:
ode 2SLS 3SLS 2SLS 3SLS
Dependent . . . .
Variable Production (LP) Production (LP) Production (LQ) Production (LQ)
Independent| Employment Employment Employment Employment
Variable (LE) Std. err. (LE) Std. err. (LE) Std. err. (LE) Std. err.
c| 11076™ | 0318 10979 | 0.284 7.778™" 0.245 7362 0.186
@k |3 1 3™ 0.185 2.113™ 0.175 14317 0.137 1.245™ 0.120
ficiert
By| -1.0937" 0.236 -1.048"™ 0217 -0.957" 0.176 -0.675"" 0.143
R’ 0.784 0.785 0.601 0.620
D.W. 1.242 1.230 1.596 1.567
Dependent
Variable Wage (LW) Wage (LW) Wage (LW) Wage (LW)
Independent| Production Production Production Production
Variable (LP) Std. err. (LP) Std. err. (LP) Std. err. (LP) Std. err.
C 0.783"" 0.171 0.711"" 0.144 0.348" 0.155 0.122 0.151
?,i By 0.041" 0.024 0.040° 0.021 0.147"" 0.019 0.132™ 0.019
ICI
By 0.1447 0.031 0.150"" 0.026 0.188"" 0.028 0226 0.027
R 0.556 0.546 0.681 0.654
D.W. 1.866 1.864 1.847 1.819
Dependent
Variable Employment (LE) Employment (LE) Employment (LE) Employment (LE)
Vanl' able Wage (LW) |Std. err.| Wage (LW) |Std. err.| Wage (LW) |Std. err.| Wage (LW) |Std. err.
c| -6422™ 1.158 | -11.778"" | 0.911 -6.402"" 1209 | -10.779"" | 1.056
?,i Bs| 8553 0.945 6.491"" 0.866 9.088"" 1.007 7.968"" 0.959
1Cl
Bs| -5.855"" 1.024 2.165™ 0.861 -6.401"" 1.089 3956 | 0.995
R? -0.085 0.110 -0.181 -0.055
D.W. 1.943 1.841 1.947 1.885

Notes: 1) *, ** *** means statistically significance levels for each 10%, 5%, 1%.
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In this paper, I analyzed the virtuous cycle regarding employment, production
and wages at the regional manufacturing level. For this study, 233 primary local
regions were classified according to their employment and wage levels, falling
into 4 categories. There were 90 regions with high employment and high wage,
26 regions with low employment and high wages, 27 regions with high
employment and low wages, and 90 regions with low employment and low wages.

Following classification, the correlation between employment and wages was
analyzed, and the resulting correlation coefficient was 0.436 a little high. The
correlation graph between employment and wages in the 233 primary local
regions goes up and to the right, the symmetric pattern of a Phillips Curve. The
result of the Granger Causality Test suggests that employment increases
production, production increases wages, and wages increase employment.

Finally, an analysis was conducted on the possibility of the virtuous cycle of
employment, production and wages in the primary local regions. Three linear
regression and simultaneous models fit well and each independent variable,
including employment, production and wages had significantly positive signs. So,
if employment increases on the local level through regional industrial policy,
regional production and wages will also increase sequentially. In conclusion, the

virtuous cycle in action in regional industry is clearly observable.
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