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This study investigates the effects of exchange rate fluctuations, research and
development (R&D) expenditure, and industrial output on South Korea's
industrial competitiveness over the period 1997-2024. Particular emphasis is
placed on examining the asymmetric responses of industrial competitiveness to
positive and negative shocks using the Nonlinear Autoregressive Distributed
Lag (NARDL) model. Annual data were obtained from the World Bank, the
Organisation for Economic Co-operation and Development (OECD), and the
United Nations Industrial Development Organization (UNIDO). The empirical
analysis employed unit root tests, the Bounds Test for cointegration, as well as
diagnostic and causality tests to ensure the robustness of the estimated model.
The findings reveal the existence of a stable long-run equilibrium relationship
among the variables. Industrial output exerts a positive and statistically
significant effect on industrial competitiveness, while positive exchange rate
shocks also have a significant positive impact. In contrast, negative exchange
rate shocks do not exhibit a statistically significant effect. Furthermore,
increases in R&D expenditure are found to have a significant negative long-run
effect, whereas decreases in R&D expenditure are statistically insignificant,
indicating the presence of asymmetric responses of industrial competitiveness
to economic shocks. These findings provide valuable empirical evidence for the
formulation of industrial policies aimed at strengthening the competitiveness of
technology-driven and export-oriented economies.
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INC IN DR EXR
Mean 67.29750 305.1820 3.502139 1155.422
Median 71.78500 333.8495 3.453885 1145.100
Maximum 80.12000 463.4550 5.700000 1403.183
Minimum 39.46000 97.62353 2.015670 929.3758
Std. Dev. 11.13978 118.8382 1.130121 116.6277
Skewness -0.747047 -0.331152 0.272551 0.073234
Kurtosis 2.582061 1.641563 1.816776 2.818672
Jarque-Bera 2.808153 2.664665 1.980015 0.063388
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Probability 0.245594 0.263861 0.371574 0.968803
Sum 1884.330 8545.097 98.05988 32351.81
Sum Sq. Dev. 3350.557 381308.2 34.48370 367254.9
Observations 28 28 28 28
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Variable Augmented Dickey Fuller Philips — Perron (PP)
Level | First Difference Level | First Difference
No Trend | Trend No Trend No Trend No Trend Trend
Trend Trend

in -2.9862 -3.6032 | -2.9862 -3.6032 -2.9762 -3.5875 -2.9810 -3.5950
0.5109* | 0.9909* | 0.0001* | 0.0002* 0.6739* 0.6210* 0.0000* 0.0000*
Inc -2.9762 -3.5875 | -2.9810 -3.5950 -2.9762 -3.5875 -2.9810 -3.5950
0.5122* | 0.1139* | 0.0000* | 0.0000* 0.6356* 0.0848* 0.0000* 0.0000*
Dr -2.9762 -3.5875 -2.9810 -3.5950 -2.9762 -3.5875 -2.9810 -3.5950
0.9999* 0.1595* | 0.0091* | 0.0102%* 0.9998* 0.1595%* 0.0116%* 0.0114*
EXR -2.9810 -3.5950 | -2.9810 -3.5950 -2.9762 -3.5875 -2.9810 -3.5950
0.1788* | 0.3932* | *0.0000 | 0.0000* 0.0117* 0.0503* 0.0000* 0.0000*
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« (Phillips—Perron, PP)ug,u—yuulidy (Augmented Dickey—Fuller, ADF) guugodl ;99— sSus oS)lusl 2l Jeaxll vo,=
9 g9 il Jud whiagioll JolSi a>)5 axig sl JowMowdl @y)lyaiwl oo @il legrn wllusVl ST o Vlagy uillly
cawl)ll ol psio guos> Ul Jl @oliadl ase (Phillips & Perron, 1988)¢ (Dickey & Fuller, 1981) ARDL/NARDL z5los a3
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uwil pacy il blo)Vl dasdles (sde PP jLus| awasy 3 cauio il JwMaudl pailas (sle pS=dl @udgigo oPP g ADF S;luz|
Sl 5oVl sl b,V alY dacwbio wlslay] zlys] (sle ADF ,Lis| aoizy o> 8 wlslhy] @ls] ugs slasVl 88 ¢ulull
(Enders, 2015)as5tull &l (sde Ged Iiso bVl g SVl Joxy

by 3] (NARDL 5905 plaziwwl @osMo 25§, 1(2) asldl =)l o JolSio susio Sl 3929 pac Ul @wlall 4>l o9
ol a>,0l o Wlyssio 9>9 Wes add I(1) oVl as,ll 9I 1(0) & aall &>,21 (o @lolSio wlyusioll UsSH Ul 23g0ul 1ia
Shin, ¢Pesaran, Shin, & Smith, 2001) lpde sloicVIl (Soug a=dlo (Bounds Test) sga=dl jlislg pasdl golo Jes bo gog
.(Yu, & Greenwood-Nimmo, 2014

1) yiinodl JolSl )izl o
wobilly czedl (e Blaily Brall yow po JSo dxcliall dwdlall 8)08)l G >V aigb asle @Me s9>9 (o Sasill
.(NARDL) ozl jue acjgoll wlelUa) W wsilidl jlazu VI 25905 U] oo (Bounds Test) sgazdl )Ll (gaudni oi coscliall zolillg
&gruxoll (F) aila>] aoud @)lio sle soimi sl ‘Pesaran Shin, and Smith ,gb il duxpioll (J| ;Las VI 13 douws
ol I(0) Sginnl s5c 88500 Oluziall wilS 15] lae Hhdl La & yiedl JolSil S99 e pS=l Uelly Lol a2l pusll

I(2) sl @yl aic 8 850me Oluioll (o Sl 0gSs Vi byain (1) JoVI 8,8)l xic
Bounds Test 599 ol JolSidl (4) Jga>

Test Statistic Value
F-statistic 5.247730
5% 1%
Sample Size 1(0) I(1) 1(0) I(1)
30 2.910 4.193 4.134 5.761
Asymptotic 2.390 3.380 3.060 4.150
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&y %1 aygie0 Sgiue sic dyxl aowsl) eVl axl Lol wjgla Lpil oS «(6a8lie 30) b391xp)l @iell 4.193 gy %5
sbacwVlg .4.150 &Ll (sdeVl asdl F aoud Bgas 3l LacVl (sd (Asymptotic) éuw,ladl pusll wisl bo 15| @55 6,50 5.761
pazs bl pasll s ,d Lad,) (aS) %5 Sgiwo dic (sleVl axl F éoud 9l 0l (6 mall wluell dwlioll s,z pusll (J|
ow (Cointegration) ,idie JolSi a8Me 3929 (| aseidd] 048 juuiiig. dwl,ll Wlyssio G 2V alygb aslgs @8Me gy
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Oyt 0] 3] (@umgleiSilly asladVl wlwlowlly (seluall glhsll amwslis (o Sed bulyi 39>9 @il 030 yuSss «@ysLadVl
Eoedl ode BVl ppan x> 9 2l @wllSse wlslglly whyslall Hlewl JWS o aewdbal 8,38l 0 1585 Brall 2w
aslally s>Vl blas)l Sgiwe weliuall 2ol (S losw ducliall @dlao! doxill 89,9 auxliVly SVl 5525 0 ughilly
5,981 sLadW dusuiaill
:NARDL 235900 (899 jaaidly Jusbll Saoll (8 adMall jlus| o

25g0ul) Unsdl puai &g yuwg J> V1 alugbg 6 mad a9Mell (5) Jga>

Jrobll Sl
Variable * Coefficient Std. Error t-Statistic Prob.
IN(-1) 0.093273 0.040089 2.326624 0.0306
EXR_POS(-1) 0.043022 0.012164 3.536873 0.0021
EXR_NEG 0.008474 0.017137 0.494489 0.6263
RD_NEG 23.19967 19.94530 1.163165 0.2585
RD_POS(-1) -8.733194 3.181175 -2.745273 0.0125
C 28.73937 7.482822 3.840713 0.0010
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COINTEQ* -1.314108 0.183245 -7.171315 0.0000
D(INC(-1)) 0.421490 0.123621 3.409540 0.0026
D(IN) 0.041747 0.027312 1.528508 0.1413
D(EXR_POS) -0.004164 0.013277 -0.313632 0.7569
D(RD_POS) 1.234159 4.821066 0.255993 0.8004
90l paasi Olsla>|
R-squared 0.749666 Mean dependent var 1.402308
Adjusted R-squared 0.701984 S.D. dependent var 5.217726
S.E. of regression 2.848402 Akaike info criterion 5.102435
Sum squared resid 170.3813 Schwarz criterion 5.344376
Log likelihood -61.33165 Hannan-Quinn criter. 5.172105
F-statistic 15.72201 Durbin-Watson stat 2.473953
Prob(F-statistic) 0.000004
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Series: Residuals
Sample 1999 2024
Observations 26

Mean 1.33e-15
Median 0.079437

Maximum 5.641826

Minimum -4.891675

Std. Dev. 2.610603

Skewness -0.003013

Kurtosis 2.412653

. . Jarque-Bera  0.373763
-4 -3 -2 1 1 2 5 6

w

N

=

Probability  0.829542

- 0
Ol bl gay9dl (1) Jsaw
EViews 13 zwlp 2l csde sloxeVU sl slac] oo 1)aaoll

ol oVl 3>l 989 sl gi3eil oo sdlgl w8l Sao o Bazil) paziwg Sy « NARDLz 900 (s8lgs &595 JSil Qo9
o wgio &l x> 0all Jg> 35S 50uy (s3lol R1j595 ol i Mg .6 ,080)l Glodzall (sila>VI JVaiowVl @dgigo 5525 sl dwlwVl
sl adoc 839> LuSes bo 99 (zdg0ull :Ua>| 9 sxpio 3wl 399 pae (s suwiny low « (1.33E-15),8.0)l L,le5 @aond
Jowgioll Jg> Wilaio WeSy Sy s8lgdl &y ol Jl (Skewness = -0.0030) <lgVI pud i oS .(Gujarati & Porter, 2009)
(Kurtosis adalaidl aoud l.o| 8,380 ;9.1 Jlul 9| w>godl BL=VI Lle sde Juy bo 989 aall o FuS s dowsdl U] 5]
. (Platykurtic)si> J8VI g5el (] wansb Juo 8o «(3) a2llll seubll 8150l @ kel dousll o duyd wsls aad= 2.4127)
(Jarque—Bera) Ly—ah)l> 5Ll @il pcaig « (Brooks, 2019)aslax>l 4l o g3geill aoMw (59 yiss V bww Bly=il 9o9
U, pac (i low (%5) agieoll Seiwo o 2SI (sdg (0.8295 aJloix>l 0.3738 aslax>Vl aold wel 3] gluccwVl 1is
WMo o wilei V z3goul Blgy Ul (8] aseiid] 04D iy cssaadall gu59dl gai sSlgdl Ul (sde i il pasll aun,d
9 @il o g 2590l OMoles dgize i (59 dosziwal| F g t wllusl adgiso j32 Sl 1oVl @l pasy slei
.(Pesaran, Shin, & Smith, 2001 ¢Jarque & Bera, 1987) NARDL g3g05 guls oo @alssiuoll asladVl olslow)
(Breusch—Godfrey Serial Correlation LM Test) 5,9596—Jwes J il bli) VI )L

(Breusch—Godfrey LM Test) &5goul (s8lod silidl bli,Vl ,Lasl el (6) Jga=
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.450804 Prob. F(2,13) 0.2699
Obs*R-squared 4.744288 Prob. Chi-Square(2) 0.0933
.EViews 13 zwby zolu sde slosicVb el slac] oo 1)aaoll
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