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Abstract This study aims to empirically analyze the effects of the structural characteristics of the MPE
Industry in Jeollanam-do, linked to the Shipbuilding Industry, under changing global trade
environments, and to examine the mediating effect of Export Value and the moderating effect of the
Exchange Rate. For this purpose, the number of employees, value added, and shipments were used as
industrial structure variables, Export Value as a mediating variable, and the KRW/USD Exchange Rate
as a moderating variable. Regression analysis, mediation analysis, and moderated mediation analysis
were conducted. The results show that Export Value is primarily determined by shipments rather than
employment or value added, while GRNI per Capita is mainly influenced by employment rather than
shipments or value added. In addition, Export Value does not have a significant effect on GRNI per
Capita, indicating that the mediating effect is not supported. Furthermore, neither the moderating effect
of the Exchange Rate nor the moderated mediation effect is statistically significant. These findings
suggest that the MPE Industry in Jeollanam-do, closely associated with the Shipbuilding Industry, is
characterized by a production-oriented structure in which Export Value does not sufficiently translate
into GRNI per Capita. Therefore, policy efforts should shift from a production-centered approach to
strengthening local value chains and enhancing income circulation within the region.
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(Table 1)3} Zo] XdﬂPa*EQl 252 A1 A
A4 4= 60671, ZFY goz veht 54 It
59 A 7|Hke g4t %E}.

BAE g3t HHoAs RPN 19,611,2139%F
9, At 81,454,5939H, &5t 81,444,658t
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(Table 1) Structure of the MPE Industry in Korea

(2023)
Catego E;mlze;eosf Value Added| Production | Shipments
gory PIOYEES \ RW millionYKRW millionYKRW million
(Persons)
Seoul 19,694 2,760,766 | 6,660,920 | 6,630,734
Incheon 85,621 14,216,413 | 44,670,745 | 44,450,827
Gyeonggi—do 492,695 |121,005,618]289,956,968|290,596,821
Daegu 51,542 7,486,257 | 25,877,882 | 25,804,304
Gyeongsangbuk—do| 142,823 | 33,069,032 |121,252,113[121,461,795
Gwangju 30,848 4,019,522 | 16,649,236 | 16,656,082
Jeollabuk-do 32,981 6,370,613 | 20,664,255 | 20,733,226
Jeollanam-do 38,419 19,611,213 | 81,454,693 | 81,444,658
Busan 63,350 9,607,654 | 29,174,805 | 29,102,942
Ulsan 57,178 33,341,169 (112,545,573|112,621,852
Gyeongsangnam-do| 148,246 | 25,839,507 | 82,186,835 | 82,197,651
Daejeon 21,449 3,970,754 | 9,138,736 | 9,287,831
Sejong 9,736 2,026,138 | 5,243,269 | 5,233,572
Chungcheongbuk—do 90,969 18,385,145 | 66,922,434 | 67,078,866
Chungcheongnam-do | 150,697 | 51,381,893 |159,769,144|159,469,306
Gangwon-do 9,146 1,402,636 | 4,353,233 | 4,355,331
Jeju 492 82,305 191,723 192,541
2.2 HRHE AR MY 1X 33
(Table 2)&} Zo] A= LKA AF1112 A
A 4 60670, FYA 5+ 38419502 FHElo] 9o
FI77HA Y 19.629, YAt 81.5%29, &5t 81. 4¢
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g, BE AP ARRA = Adide=s goy E Holi 9tk ¥, A& 5 AH| 34 AgikEs B3
(33770), A4 & BIWHA] FRE A Ado] Bls) Al & A RjolE HolH, Fd-AEI 42 Hd ARY
StHolH, Y| AAAL 7t - F2 FAREA 29 B A9 vaE o & FAYELS FA5L o
Mol MFE Ut o= AhdE AR Ado] A4 A 1E3} SHofA = AT SAE ELloh
249 HIE AJFRE 7 Yo, TRARE A
519 THA|(B-Z-Au))o] AAEo] AHo s nZsltt.  (Table 3) National Trade Trends (2025)
o|l&sF A ZL Al r XA Ao =
] 10]— ]—(ﬁ :’L'L ‘j‘a—‘jE 'L‘j“']‘—g‘b}"] ﬂﬂ] —'% Catego Export Value Import Value
w 724 @A WEsT 9t 2R 4%12 o (UsD) (UsD)
HI /\]'ﬁoﬂ ;‘r’;f’]'E](ﬂ o]gq. Ui B ‘:'.,] 1,1.0 Seoul All Industries | 68,724,177,584 | 195,619,621,613
MPE industry | 40,469,550,082 | 71,328,751.910
A3 /\HA L % ZAAF0] 71
7}7}1 12 Algke YAt e A 24ROl "—T7}7} o Al Industries | 60,151,674,649 | 59,346,015,152
= = = = ncheon
2| 7|AA L A B E Q7 2| Holt e ol&g MPE industry | 40,316.382,493 | 32,106,672.078
Zubo] Qe 7LxO1S AARSHY. o= Zaw EANA . 4 | Alindustries | 177,611,086.164 | 162,050.035.063
. yeonggi—do -
~ N MPE industry | 117,493,065,234 | 104,432,700,813
=] I3 24 A A AY 24 RA7|H9] FHoF
ij} o °] A YA T 2A7IYE] H 5 Al Industries | 9,032,883245 | 6,139,186,360
O 3 aegu
‘de ddird 7/l Ao 9 MPE industry | 5395.257.832 | 2,968,585,971
A AFQ9] mjASL Afdr ARA 4919 7|& Gyeongsangbuk-| All Industries | 38472,822,604 | 15,392,256,041
AYEQ} Al WED} TRsAS Aokl geloltt, & do MPE industry | 27,484,033531 | 6,191,210,528
Al Industries | 17,517,208,940 | 8,733,515,123
AL o] z13}ATH ATESH X o} #A3lo A5 SN Gwangj - - - - - .
kel o] Jegsh AntESHAbsot Heko] 7HstE WA TUPE industry | 8.772.738.716 | 7.902.787.827
AZollA, A9 W ] AR 71HEe] BRje $A7]H 0 Jeolabukgo | AL ndustries | 6.463.126.498 | 5.299.778.867
eollabuk—do
2 Ake] AAY BHHo] 124 Reko g 2838t & o)k MPE industry | 3.823,023,233 | 2,397.136,956
Jeolaramde | AL Industries | 41.480.710.684 | 36.209.401.637
. CONAMAM™CO I7VIPE industry | 13.921,326.920 | 3,061,935.998
(Table 2) Structural Characteristics of the MPE :
Industry in Jeollanam-do (2023) ; Al Industries | 14,227,.040810 | 14.886,284,666
- usan
MPE industry | 7.639,048377 | 6,863.476,019
Number| Number of Value Added Production | Shipments Ulsan All Industries | 86,834,044,720 | 48,126,662,309
Category OE Fi_m;s E(r;ploveei (K_”F_*W) (K_‘T?W) (K_l'l?_W> MPE industry | 24,744,456,952 | 8 414,650,070
_ units) | Persons) | milion) | million) | rmillion Gyeongsangnam| Al Industries | 48,105,206433 | 24,193,484,366
& 606 | 38419 |19,611,213|81,454,593 |81,444,658 Zdo MPE industry | 18.447.364,143 | 10.844.525,088
Materials | 240 | 25943 |17.873,136|73,988,061 | 74,064,008 e Al Industries | 5,004,626,782 | 4,152,841,850
aejeon -
Parts 337 11,505 | 1,602,900 | 7,045,459 | 6,959,635 MPE industry | 2,642,941,460 | 2,060,650,239
Fqpment | 29 o 135177 | 421073 | 420025 seong Al Industries | 1,393,260477 | 1.661437,206
MPE industry | 1,106,035,553 | 818,370,400
Chungcheongbuk| All Industries | 33,819,096,850 | 7,825,743,797
23 M2 2 =5 ~do MPE industry | 14,077,641,112 | 4,146,920,210
. o . Chungcheongra| Al Industries | 97080270987 | 37,676,736,172
(Table 3)3} Zo] MaEpde A AR][11]2 & m-do MPE industry | 50,370,894,007 | 7.572,332,986
13,921,326,920€%, % 3,061,935,9982%, F+ Gonguon-do. | LIndusties | 3062.431750 | 401,160,661
—/,\—Z] 10 859 390 9221—4_3_] EZ}—E—"« 7]E6‘]—0:]‘ ;ﬂ‘ﬂ‘@g MPE industry 1,141,135,131 392,972,589
_ Al Industries | 340,387,520 671,206,883
ARHo] Lo 1z Q) J
o (o] €]
2 | #& 725 Holal u MPE industry | 244,891,111 116,867,012

X%EHE A A1) 7&&5 4% 41,489,710,834%F
2, 9 36,209,401,53724, FI4=A] 5,280,309,297
22 SAE e Qlof, A9 ﬁxﬂﬂ FE FEF T
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W g AlAe] ReSH Al Mg e Tt A4 S ol HEu) A 34, A
ZHNYS T AR Wilo] LRI RER S o W A P T3 AT AGAS B
A g1 ojno] st 724 SAVE Ak ol 2 7R 750l 292 & Wast Uk
W B4 WIRht 33 34 28 A A9 4l
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N

=
Z|okAo] SE 7lsAdo] Itk AL ou|git), (Table 5) Trends in GRDP and GRNI in Korea
REA] 500 Roita AE gEG £F 54 o o
of RAE ofe, 714 AYE RE3 Y s ol S (RN 1000 | (AW 1,000
o] ARz 4" 5 Aot S9) 2ANIQAY Ak~ T | CRmer | Sop per | ST e
HtES}FAES} 7HERlE = AAgollAl, ] Aol A Seoul 58820 | 65918 | 61215 | 69,032
AP VAL 2x7|A07 AT ZAAY AAH Busan 35431 | 35860 | 37,085 | 38448
74]9_]]: _Q_C"J__Q_E 2(_]'-%'(;3—:_]— 7]"15‘%0] i_‘_.;_q_ Daegu 30,664 34,402 31,374 36,183
Incheon 39,104 41,340 41,187 43,415
(Table 4) Trade Trends of the MPE Industry in Gwangju 35143 37,909 37,675 40,415
Jeollanam-do (2025) Daejeon 36,174 | 40,857 | 38220 | 42349
Ulsan 80,821 | 61103 | 85194 | 66,747
Category EXp(()dtsgf‘ue Imp(oUrth/;)Iue Trad?USBS‘)ance Sejong 43,227 47,047 44,610 51,144
MPE industry | 16,351,322,473 | 2,653,189,122 | 13,698,133,351 Gyeonggi-do 43155 | 47641 | 46996 | 50198
Materials | 16,000,242,266 | 1,872,545,539 | 14,127,696,727 Gangwon-do 40749 | 37,669 | 42563 | 39,934
Parts 317,463,640 641,745,217 -324.281,577 Chungcheongbuk-do 53,827 45,277 56,328 47,313
Equipment 33,616,567 138,898,366 -105,281,799 Chungcheongnam-do | 64,310 49,650 67,758 52,743
Jeollabuk-do 36,052 | 36405 | 37,980 | 38175
Jeollanam-do 55,892 45,727 59,177 52,307
2.5 == GRDP2} GRNI =&t Gyeongsangbuk-do | 48791 | 40971 | 52208 | 44,310
<Tab1e 5>9]_ Z—:}O] 78_‘3‘ GRDPQ]' GRNI %—53:[7]_8_ ;ﬂ Gyeongsangnam-do 42,638 39,184 46,550 43,127
010 jeju-do 38570 | 36538 | 39914 | 39,39

e A Y gj¥] 2 GRDPE 7|E31 IS
o o, 1909 A AFAES Aoz e 4
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ston, 2EAR(Z)e 9282 (nEXRYE 5}
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E AT 201285 202397H419] At2E g8t
o, A7 EXe} Wl £4 Tl (Table 2)
AAStET. S T Blg= I ASKKRW)S ==
2H(USD) 71&o2 A, 48 8l 7 w9
4IE EESSHY
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i)

=
=

[¢]

(Table 6) Data Source

Variable Unit Source
INGRNIt Thousand KRW mods.go.kr
InEXPt Thousand USD www.sobujang.net
InEXRt KRW/USD ecos.bok.or.kr
InEMPt Number of employees www.sobujang.net
InVAt Million KRW www.sobujang.net
InSHIPt Million KRW www.sobujang.net
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5ol n)A= I9F FEE A HEIAEAS SHth
WA, &89 Wi/iaTE A5oH] Yol 39A o
NI AEA22]1E S5
A4, PROCESS Macro (Model 7)[2112 &-&3}
of 244 wWHELE AFotL, B4 HIE A G
A vAE 24 FAE TFPHoR B4
SAA = A4} SPSS A YA T2 WS &g
A, FAeE(p2 pd 1= Bk

3.4 7|=8AEN

(Table 73 Zo] BE ¥SE 27 ¥HEkH o
HwE Pl BEE Hol: Aoz uEhith 3
e AuHd, $EFA(InEXPO] 23.4382 7FF
L 520 Ygylon SS(InEXRY)E 7.0448 714
2 S EYr) o= ¥ 7 1R AolE 2 HES
Bl arEoR 2PPSS AARI

P BE oA Arigto] 1 wghe R Yehd
THEEO] 2T A 22t EEI E3] 1909
A ¥EAE(nGRNIDS -0.2960.2 2R3t 2(-)2] 9=
£, Uz 8452 0.1~0.5 29 HH gz =
of MAHoR & W2 gl ASE Yepdth

AEEs BE ¥l S0 2 vetdo] H+E2
ZETE QIS £ E Hol= FoR AL o=
S#koutlien)d] FaFo] AR A5 Ju|stH, AR

oHr =

A 3ol glof A&l /el SEEIH.
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(Table 7> Results of Descriptive Statistics

Variable Mean Skewness Kurtosis
INGRNI# 10.486 -0.296 -0.258
INEMP# 10.442 0.580 -1.087
InVA¢ 16.679 0.533 -0.586
InSHIP¢ 18.024 0.183 -1.049
INEXP¢ 23.438 0.411 -0.495
INEXR¢# 7.044 0.514 -0.908
3.5 AREAZN
(Table 8)3} Zo] AtA &4 A},

e ARtHo R H(+)9] ABTATE Yetkth. 53]
FTEHEFY 199 AFGIFLE(InGRNIDS  FALSF
(InEMPO®} 718 &2 AT8A(=.778, p{.0DE B
o], ZE(nEXROFIE FF HH9 A
(r=.630, p<.05)7F UErgt). ¥k Z38lH(InSHIPYTH=
fojgt TAZE YEhA] ot



(Table 8) Results of Correlation Analysis

Variable 1 2 3 4 5 6
INGRNIt 1 778" 389 | -.032 .235 630"
INEMPt 778" 1 4" .506 652" 705"
InVAt .389 714" 1 782" | 876" 469
InSHIPt -.032 .506 782" 1 858" .353
INEXPt .235 652" | 876" | .858" 1 409
INnEXRt 630" 705" 469 .353 409 1
X" K01, X001

Z7} EFH T
e FFE 24T A, SALF(nEMPY)= &3
o F(+)Q] FTFE v|A = AR YEPFOLK#=0.104),
BAACE {oIotA] grol AAARI JF Al A
o= woHE o= FYYSTH 1% T W =2
o] oF 0.10% F7tot= Aol Qlov, BAR A= #
& quigitt. A H(nVAD)E FEa90] &
(9] IS HYOH(4=0.443), A BAFCZ {9
SIA] ghol & F7toll tigt FHAQ g2 A
Al Aoz yeyith BHH, &351A(InSHIPY)S &5
of Fogt F(HY FFE vA= A= UEoH(g
=0.459, p{.1), ol &5t0] 1% 571 o SE7Ho]
ok 0.46% S7HFe Qu|gitt

nygo] I p=849(Adj. #=0.793)2 & +
#& B39H, Durbin-Watson #f°| 2.424% e}
kel A7 VdE BAE fle AoE weE

EotAL 27N ST F93 JFE vA= B
A, THLFC B HHY JF2 FAH R {95t
A 2 Ao yehgth Ad AR AdoA] 52
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RISkt
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R
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(Table 9> Results of the Effect of MPE Industry
Structure on Export Value

Variable Via t P Tolerance
INEMPt 104 526 .613 .483
InVAt 443 1.620 144 .252
InSHIPt 459 2.067 073’ .382
t KT K01, T X001

=849, Adj.A=.793, Durbin-Watson=2.424

FOJotA] ot AAAQl JF2 AR He= T

g}, EoA(InSHIPY 1919 AGZFAE] 23t
B9 932 vHE= Aog yehtou(4--0.740,
pK.01), o]= EotHo] 1% F71et W X|gFAE0] oF
0.74% A3hS o3l

ngo dyegle R=0.870(Adj. R=0.822)% &
&S B 9H, Durbin-Watson #t°] 1.3312 L}ef
U A2 A7 A BAE A e Ao g ke

FALE= AGAS F710l 7]k wHd, Esta
Q5|8 AQAE FAaL A=Y, B/ A JF
oA B2 Ao Ueith Ad AR ARdofA
199 AGFAEL F7PHX| Aot &5t Bt 1180
o3| A"tk AL skt

(Table 10) Results of the Effect of MPE Industry
Structure on GRNI per Capita

Variable b t p Tolerance
INEMPt .940 5.133 001" .483
InVAt .296 1.168 .276 262

InSHIPt -.740 -3.594 .007" .382

T, T K01, X001
=870, Adj.A=.822, Durbin-Watson=1.331

4.3 +E3U9| R 24
(Table 113 o] #&599] W/l axE 43S
A3l 3TA A4S AARE 23t FPLR(nEMPY
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£ 2ol folat G uAA GoLorHe526,  BUIEA ootk W FARSE 19T AelEat
p=613), 1919 A|9E250e ot A(D] FFL  (nGRNIDO] S5 (1)) IS mAE Ao vt
AL Ao Uh(=5.133, p(OD), SEBAS  HOm(4.233, i) j%:‘l‘%w A 45450
EFF RPN T JFUL olds] fSP] R4S GO B A e AR Helk(=-2.042,

A =4.735, p<.01). F7PHAA(nVAYS BE A
oA AR FootA] gk ZoZ FRIEgt. §t
W E5tH(InSHIPY)S &ad Rgt F(+H)e IF
< "FHOM(=2.067, pC1), 1909 AFFA5d= &
ozt F(-)9] IS Herd(=-3.594, p<.01), &=
%% Z3E HPoAE R FFol] A&KEHUH
=-2 2X.05). I= Wil $=EFH(nEXPY)
& 1<ﬂ%L Xlﬁz‘i%ﬂ gt YIS WX F= Ao
2 YeRK=-.069, p=.947), £E399] fj/iaite &
AFOE FRI=A] otrt.

~

A 458 Aol 19 ABASS 27
ofolu} Zelol et 1o ols] AFEITkE A o)
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(Table 11) Results of Mediation Analysis of Export
Value
Step 1 Step 2 Step 3

Variablen Std. Est. Std. Est. Std. Est.

t P t el t P

INEMPt 526 613 5.133 .001" 4735 | .002"

InVAt 1.620 44 1.168 276 .983 .368

InSHIPt 2.067 073" | -3.594 | .007" | -2.675 | .032'

INEXPt -.069 .947

s .849 .870 .870
Adj. A 793 822 796
F 15.035° 17.902" 11.757"
T, K01, 001
44 ZRE WHET 2 2}
4.4.1 YO 23 S0 Ot 229
AEE g 2M

(Table 12)2} o] FHL49| F279 wj7| a7l

gt ko] ZQQ Ul ETE BAT A, SAEs

(InEMPt)= +ZE5H(nEXPyel Folt FFe vIAA
U= AoE YR om(=0.761, p=.469), TH&(InEXRt)
ERF EEol Fo IS AR BUH=-0.291,
p=779). ALt &2 YL A FAH

2 §9J51%] oN=0.841, p=.425), T&9 2AATE=

p=.072). ESF 285 UH7H_EL-\Jr X]—.{Index of Moderated
Mediation)9] AlZ|727H] 0o] x3l=|o] 2&H wj7/fa
I GA| BAHCE [oHA] A2

%2 AoE Ut

(Table 12) Results of Moderated Mediation Analysis
of the Effect of Employment on Export

Value
Path 5 SE t p | 9%5%Cl
InEMPt — InEXP{ 1.375 | 1.807 | 0.761 | 0.469 [;?52%‘]"
INEXRt — InEXP{ -0.393 | 1.351 | -0291 | 0779 [;3752(;5]3
nEMP L 15622 | 18578 | 0841 | 0425 [’5@@?‘
| 2404 | 0568 | 4233 | 0002 [1.119, 3690]
e | 0438 | 0214 | 2042 | 0072 [6%327]2
n;gieefagd -6.836 | 10.73 — — [-521555]4
Mediation .

Note: Bootstrap=5,000; HC3 robust standard errors.

4.4.2 RIVIRMS +E7H
ZHE hed 24
(Table 13)3} Zo] E77AH9] =25H vi7) &}
o tigt g9 2EH WRTE EAF A, 2ot
AH(nVAD)EZ FEFH(nEXPYol Fo3t JFS =IA|
A = A= ‘%E]f OH(=1.833, p=.104), &&
(InEXRt) GA Ea N0 Fogt JF2 vIXA] LAt
(£-0.199, p=.847). T3t 77X B3t ghgo] AFs 2
| QA FARLE F95HA] goK=0.620, p=.553),
2o 2Aae SRIFA Agith FIPHA AL 12
F AGZLE(nGRNIDAIE §9)3t P vx]A| &
= A0E U oH(=1.304, p=.225), &= E
195450 F93t JFFE PIAA F= Ao R FQlE]
AH=-0.715, p=.493). Tl&Eo] 2HH WHaEY A5
(Index of Moderated Mediation)2] AlZ-7to] 0o]
zgeo] 289 WA} gA| FAHCE FookA] &
2 Z0F Ugyth

OH7H= 00l CHet 2hEo|
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{Table 13) Results of Moderated Mediation Analysis
of the Effect of Value Added on Export Value

Path B SE t P 95% Cl
[-0.191,
InVAt — InEXPt | 0.738 | 0.403 | 1.833 0.104 1.668]
_ _ [-1.145,
INEXRt — InEXPt | -0.091 | 0.457 0.199 | 0.847 0.963]
[-12.787,
InVAt x InEXRt | 4.698 | 7.579 | 0.620 0.553 22.183]
[-0.555,
InVAt — InGRNIt | 0.754 | 0.578 | 1.304 0.225 2.063]
| _ [-1.751,
INEXPt — InGRNIt| -0.421 | 0.588 0.715 | 0.493 0.910]
Index of Moderated| _ - - [-12.661,
Mediation 1.976| 8525 4.714]
Note: Bootstrap=5,000; HC3 robust standard errors.
== A =7 St S
3 SolMe| =E3% /S0 CHet +=9]
ESSE UH7H§I'-} =24
(Table 1 Zo] &sti9] sEa9d uj7jawo
et %104 19 s waE A, Fo

(InSHIP)S +&

@ e

2N (nEXPY)O] &

2=

p£.05), &(nEXR)E £

p=.654), B&0] 2H A= FRIEA] ¢

1912 A9ZEAE(InGRNIyO] -9t F3ke

o=

Ao

2 905t A
74_% YWERE O H(=2.745,

FEFH Folgt FFE HlA
A = Aoz FIEUH=0.260, p=.802). EI &
St} Bhgo] AT AT FA| FJ5HA] oK(=0.466,
oroktt. Estle

lAA]

= ZoZ YePFoH(=-1.664, p=.131), +&=Y
/\] AGZAE ROt FFS vA]A] = AR
A= ATH=1.997, p=.077). ot ZZEH wi7jas} A
#(Index of Moderated Mediation)9] A=zt 0
o] Z3txlo] A wiEI} A BAHCE [s1A]

e Aow vehet

ot _IR &.3

(Table 14) Results of Moderated Mediation Analysis
of the Effect of Shipments on Export Value

Path B | s ‘ o | 9%l
InSHIPt = InEXPt| 0.728 | 0.265 | 2745 | 0.025 | 116
: : : : 1.340]
INEXRt — InEXPt | 0.146 | 0.560 | 0260 | 0802 | L1147
: : : : 1.438)
[-7.290,
INSHIPt  InEXRt | 1844 | 3.959 | 0466 | 0654 | /20
i} _ [-1.866,
InSHIPt — InGRNIZ| -0.791 | 0.475 | ~1.664 | 0131 | (1o
[-0.122,
InEXPt — InGRNIt| 0.916 | 0.459 | 1997 | 0077 | 'S
Index of Moderated _ _ [-10.334,
Mediation 1689 | 6593 15.127]

Note: Bootstrap=5,000; HC3 robust standard errors.
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