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Abstract : This study investigated the relationship between economic growth and energy security risk levels
in Korea using linear and non—linear ARDL methods. While there are many studies on the relationship
between energy consumption and economic growth, few studies focus on the relationship between energy
security and economic growth considering 4A dimensions of energy security such as energy availability,
accessibility, acceptability, and affordability. Energy risk index from Global Energy Institue and GDP data
from world bank are used for ARDL and NARDL analysis. Our result of ARDL shows that there is no
long—term relationship between energy security risk levels and economic growth. On the other hand, NARDL
result shows that there is an asymmetric relationship between economic growth and energy security risk
levels in the long run. The results show the importance of expending further research on ensuring energy

security to policymakers.
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A7 57t /24

Availability; Accessibility;

APERC APEC | Affordability;
Acceptability

Sovacool Availability; Afforda@hty;
Energy and Economic

and OECD . ) .

Brown Efficiency; Environmental
Stewardship

Le and Availability; Affordability;

Nguyen Global | Develop—ability;

[8] Availability; Accessibility
Yao and . Availability; Affordability;
Chang China R .

[9] Applicability; Acceptability
Availability;
EC . .
[10] Europe | Infrastructure; Societal
Effects; Environment
S[tlelr]n Europe | Availability, Infrastructure
Yergin Global Physical security, Natural

[12] Disasters, Cyber—Threats

Environmental, Social,

Alhajji Global | Foreign Policy, Technical
And Security
Environment, Technology,
Demand Side
Vivoda | A4S | Management, =
Pacific | Socio—Cultural or Political
Factors, Human Security,
Geopolitics,
Knox—THa Avgilnability, Welfare.,.
Efficiency, Affordability,
yes et al. Global )
113 Environment,

Transparency, Climate
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(Table 2> Index of Energy Security Risk in 4A
dimensions

Global Fuels
Global Oil Reserves
Global Oil Production

Global Gas Reserves

Global Gas Production

7484 Global Coal Reserves
(Availability) | Global Coal Production
Energy Expenditures
Energy Expenditure Intensity
Energy Expenditures per Capita
Retail Electricity Prices
Crude Oil Prices
A Fuel Imports
(Accessibility)

Oil Import Exposure
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Gas Import Exposure

Coal Import Exposure

Total Energy Import Exposure

Fossil Fuel Import Expenditure
per GDP

Energy Use Intensity

Energy Consumption per Capita

Energy Intensity

Petroleum Intensity

Environmental

COs Emissions Trend

COy per Capita

ENEWS
oo CO, GDP Intensity

(Acceptability)
Electric Power Sector

Electricity Diversity

Non—Carbon Generation

Price & Market Volatility

Crude Oil Price Volatility

Energy Expenditure Volatility

AR World Oil Refinery Usage

(Afforability) | GDP per Capita

Transportation Sector

Transport Energy per Capita

Transport Energy Intensity
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[Figure 1] South Korea Risk Index Scores: 1980—2018
Worldbank(2022), Global Energy Institute(2020)
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[Figure 2] Data Analysis Procedure
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<Table 3> ADF Root test, £&t#4(Level)

AIABAXLOT HSX H18H 2¥. 2022. 12

(Table 4> ADF Root test, 1A} Xt (First Difference)

First difference
Variable Constant Constant
(5% critical value) | (5% critical value)
dlngdp —4.950" (=2.966) | —5.150" (=3.552)
dlnesri —3.484" (=2.966) | —3.719" (=3.552)

*p—value’} 5%2] SAA FFES 714

(Table 5> KPSS Test Level and 1&t X}=2(First Difference)

Level First difference
Variable Constant Constant
Constant and trend Constant and trend
Ingdp 1.88 0.357 0.251" | 0.0466
lnesri 0.543 0.425 041" 0.142"
*level 5%: 0.146, 1st diff 5%: 0.463
{Table 6> Granger Causality Test
Nl . Lag | F—Stat | Prob. | Decision
Hypothesis
ESRI does
not Granger 2 3.7 0.0358 Reject
Cause GDP
GDP does
not Granger 2 2.13 0.1356 Reject
Cause ESRI

Level

Variable Constant Constant and trend

(5% critical value) | (5% critical value)

Ingdp 0.4059 (=2.964) | 0.6791 (—3.548)

Inesri 0.4075 (-2.964) | 0.5166 (—3.548)

3% 3 ADF &9l A4 23] 21 (Level)
NA= FAF7HE (el w9lto] Sleh ol 7171
A kot 3 49] 1A} AHEeA 5% FAA 2
T WU B o ® 717 Gl

% 5 KPSS AAA AA NN E AF7HAE (HeE

A AIGolth o] 12k 2 (First difference)
A 71ZbE e KPSS A3 AR Jgst
p—values HAFA AAW 5% EAA {5
oA 0.463 Hr} s grow RIS 714st
o} % 6 23:;A A A4 (Granger Causality
Test) & AZF =R 49 F39] &2 1 =& 27}
Aok A% 39 dolg =S W lag 28 4
&3 A QAo A ESRIZF GDP &5
= F-Stat2 3.7, p—valuex 0.0358¢]9 GDP7}
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ESRI®] 982 = F-State 2.13, p—value: <Table 8> Non—linear ARDL Test Results
0.1356% <FaF 137 OWrﬂﬁﬂﬂ ‘44 skdch Coefficient
opulak el A TIATF AT A 239 9F (95% CD p—value
e - T — 4532301
1= (Exogenous Variable) 7} %%%OJ % ShE Ingdp, lagl (-.8197177 to | 0.017
2488 5 glon, 53] GDPE old AAAAS: e
o dF= W= Ael7] witell 1A Q1 Inesri+, lagl (0306762 to | 0.042
Tho g Ay W o H4E BF AYd = gl 1.622691)
.8266836
= =) = _] .Tl
ARk o] gAlel| & Eetar TreflA <1t Al Inesri—, lagl (0306762 to | 0.042
&3t Fit2 2ddA AATE glekd <y 1.622691)
.2130905
= Ao Lo = oloju} olo]
AZE ez Zop] mZelth. sel dofid o) ® dlngdp, lagl (-.1697818 to 0.264
A dojet Ao fglo] A = gl7] wiEolth .5959627)
glole] 774 WA e Ao weld ADF ol dlngdp, lag2 NA NA
2058052
%) JALA] A A = = o
A4k KPSS dd A4 At o7 W7k B )b dlnesri+ (-2.319947 to | 0.869
A4 AAE 1(1) 9-& &<1s ARDL 9 NARDL % 2.731557)
- —-1.597353
290 HQ=lad
R e dlnesri+, lagl (—3.928245 0.171
X 79 ARDL Bound TestollAd+= f—value”} t0.7335385)
r bound 1(1)&] A4 +910%, 5%, 1% —2.025329
upper bound [(1) ) FAS <] (10%, 5%, 1%) dinesri— {(—4.720817 to | 0.135
Hoy I 73 A7 §loks AF7HEE 717 .6701587)
4= St} f—value”} lower bound 1(0)&] FA4 . 7835348
N R o dlnesri—, lagl (—=2.221594 to 0.597
9 B} zow wr)F BA) Qs AT S 3.788664)
71z¥sk 4= Qioh AdAdeA  f-valuexs 1(1) Long—term effect
bound®} 1(0)bound?) critical valueHt} #2072 Inesri+ 1.824 0
A /Hx]-i]. LA ohw Alo]o] Aekr]A A& 7 Inesri— 4.261 0
dlnesri+ —-1.95 0.011
£ g1 = A& lustive) ©
A HE & Grhs B dinconclustive) o] 13} dinesri— 1.889 0.021
o Model diagnostics
F“i aslfst(.sﬁ) : 391.4 0
<Table 7> ARDL Bounds Test Results Tl di (IEISS
= o168 F—Statistics 0.003403 0.954
; Z0.543 Jarque—Bera 10.02 0
— : Normality '
Significance 1(0) I(1) Cointegration test
10% 4.04 4.78 statistics
5% 4.94 5.73 t_BDM —2.5332 NA
2.5% 5.77 6.68 F_PSS 2.1889 NA
1% 6.85 7.84 Critical values for k=1: 5.290,
NA
* Accept if F < critical value for I(0) regressors FPSS 6.170
o - ’ 5% critical values; k=2: 4.183, NA
Reject if F > critical value for 1(1) regressors. 10), 1(1) 5.303
7, % 8olld= HME ARDL Whow W A bollA AlxE REE RSt "+'e)
e A7 198 A= mporaly 1 e AAE "= Ve aFE WL 27 48 wigkel 39
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EA7F 5% 1(0) YAAKL} vom Esto] glul= gt 9]=9 oEwrt =a o)Ydt & EEE
AF7do] AeEar, F_PSS ¥A7F 5% 1(1) 97 NAA] kR9] AAI T} A3 Al g7
w99 AFEsMde] 714k Aol GDP &S vtk wehd JERE Fol: WEs 1y

¢} ESRIC thgh F_PSSe] Ayk= gl glvk= 41 & o 314 A5+ tAl Aaelv#] gl At

F7PdE Y 5% 1(0) 9 @Rk sok w3 22 oA Ui A e gdiE agslof stk
2hx] GDP$}F ESRIZ 34 #AZ & F d5es ¢ JdEEE W52 ARAUAE Fujshs Hake
gR1gk = Sk 4A 2HAE] T84 FellME SHA JEds =

GDP%} ESRIC] vthH 4 #AE AER1sh] 9 Itk ouA A9 a8 A, A7A B
3l wald testE T3S W, 75 7HdS vloA g 59 X3HE A FE mek oufA] ke ke
A JAZY s 717 BAlA = 2 o

1% Foe] A B9 F 5 9tk o] AT AW s
A 7\Zmem @A WAL 10%904 7128 A Sk oA ki BelA ARl BEe vt
Ark. b ouetRel AANRES @A W B A7 ATeh oux) ehuel AAe] w
AH ez wdFEE BA ek o F24S 4 8

5. 28

5.1 AR} AAF

E_ oj_;L}‘_:‘ /ﬂﬁé \;_l H]/‘\jﬁé} ARDL Ho]_tg% A]__g_—s—]_ O]Hd Cx)j:l‘L'E‘ ﬂé—}—7]%;§i%<\l$‘ﬂ X]%% 1%‘:]—0]-
°f 1980~2018% ] A AAYP Aux  TEHAE ASTISHH w5 AL
=

o
S ABFES WAVL BROA i gang = F (N202070295).
AEk A9 ARDLS| A3k A a9 5
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