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Abstract - This article analyzes causal relationships among gross domestic product(GDP), electricity con-
sumption, carbon dioxide(CO,) emission and foreign direct investments(FDI) inflow of Korea over the
period from 1976 to 2014, using unit root test, cointegration test, and vector error correction model(VECM).
As the results, this article found (D a long-run bi-directional causality between GDP and electricity
consumption, which may imply a negative impact of electricity consumption-saving policy on economic
growth, @ uni-directional short- and long-run causalities running from CO, emission to GDP, and a
uni-directional long-run causality running from CO, emission to electricity consumption, which can result
in a negative impact of CO, emission reduction policy on economic growth and electricity consumption,
(@ a uni-directional long-run causality running from FDI to GDP, and uni-directional short- and long-run
causalities running from FDI to electricity consumption, which may result from relatively lower electricity
prices than investing countries, @ no causality between FDI and CO, emission, which is based on the
characteristics of FDI composed of service industries.
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Considering the above causal relationships among the four variables, the policy implication needs to focus
on the electricity demand management based on the relevant R&Ds, and on the gradual transition from
fossil fuel- to renewable-energy. Adaptive policy to increase the FDI inflow is also needed.

Key words : Economic growth, Electricity consumption, CO, emission, FDI Inflow, Korea
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Variable Researcher(year) Country Methodology Period Results
Yo0(2005) South Korea ECM ™ | 19702002 | ELEC — GDP | GDP — ELEC
Granger Causality (Short-run) (Long-run)
. Latin America ECM™ ELEC — GDP = ELEC — GDP
GDP, E Yoo & Kwak(2010) 7 Graneer Causali 19752006 | GDP <« ELEC (Colombia, Peru)
(no panel) & ty (Short-run) (Long-run)
, ECM " (Hsiao) 1970:01 | GDP « ELEC = ELEC — GDP
Back & Kim(2012) South Korea Granger Causality -2009:04 (Short-run) (Long-run)
" GDP — CO, GDP — CO,
. . ARDL . .
AlMulli et alQ015) | Viewam | o CEe L] 19822010 (Shartam) (Long:nun)
The EKC Hypothesis doesn’t exist
GDP, CO,
: The GDP-CO, decoupling strongl
105 countries i 2 pling gty
Kim & Jo(2017) (Groups by continent, Dynamic Panelh 1965-2009 |holds for high-income and low-clean
income and industry) Threshold Regression
group.
GDP — EC
GDP, E, 116 countries Panel VAR™ EC — CO,
O, Acheampong(2018) (5 groups by System—GMM*** 1990-2014 GDP — CO, -
continent) (Exclude group results)
(Short-run)

3) Yoon et al.(2016)2] A= Al 4o HHau|7} obd 12 A]
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Table 1. continued

Variable Researcher(year) Country Methodology Period Results
Hokok GDP - EC
ECM EC — GDP
Ang(2007) France Granger Causality 1960-2000 (Short-run) GDP — CO,
(Long-run)

GDP <« ELEC (Russia)
GDP — ELEC (Rep. of South Africa)

BRICS™ Bootstrap Panel ELEC — CO; (India)
Cowan et al,(2014) (no panel) Granger Causality 1990-2010 CO, — GDP (Brazil)
GDP — CO; (Rep. of South Africa)
GDP <= CO; (Russia)
EC — GDP GDP < EC
GDP, E',|  Pao & Tsai(2010) BRIC” Panel VECM = | 571 005 | €O — GDP €O, — EC
o, Granger Causality EC < CO, CO, — GDP
(Short-run) (Long-run)
: VAR™ CO, — EC
Soytas & Sari(2009) Turkey Granger Causality 1960-2000 (Shortun) -
GDP < ELEC
Roh et al(2016) | South Korea VEEM 9580010 | €02 — GDP - CO: — GDP
Granger Causality (Short-run) CO, — ELEC
(Long-run)
GDP «— EC
ok GDP — EC
VECM —
Leo(2012) South Korea | 19712008 | EC — Co, = 9> —GDP
Granger Causality CO, — EC
(Short-run)
(Long-run)
There are 3 directional research
Choi(2015) ) Meta @alysis i results about the rélz{tionship between
(23 Articles) FDI and GDP (bidirectional / one
FDI, GDP direction / no relationship).
: . o H FDI < GDP
Kim & Park(2014) | 5 regions in | VAR & VECM 505 0015 | ast Region o) -
China Granger Causality (Short.run)
Low electricity rates and loose
Kim & Lee(2014) South Korea Interview 1999-2012 | . environmental regulations ‘a tract
investment from manufacturing FDI
. companies.
FDI, E
FDI inflows from developed countries
Propensity Score have a greater impact on corporate
Oh & Oh(2015) South Korea Matching(PSM) 1998-2005 energy use than FDI inflows from
developing countries.
CO, — FDI
112 countries Panel VAR™ (Low income)
Hoffmann et al.(2005) |3 groups by income anel v . 15-28 years| FDI — CO, -
ovel) Granger Causality C
FDI, CO; (Middle income)
(Short-run)

3SLS(Three-Stage 1995-2009 Greenfield FDI has a greater impact

H 1.(201 h K .
wang et al.(2015) South Korea Least Squares) on CO2 emissions than M&A FDI.
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Variable Researcher(year) Country Methodology Period Results
) GDP — FDI
FDI, GDP h AR
’E9 : He et al.(2012) (51?‘ mav_) G Vv Cassali 19852010 | EC — FDI -
anghai ranger Causality (Short-run)
Aokok FDI i GDP
Lee(2009) Malaysia ECM 19702000 | O, —» Ggpp = OPP — FDI
Granger Causality (Long-run)
(Short-run)
GDP — FDI (Henan)
FDI, GDP, FDI — GDP (Beijing & 5 Cities)
€O 16 Cities in GDP <> FDI (Yunnan)
B Panel
Peng et al.(2016) China Gr:gtzt:agau:;?ty 1985-2012 | GDP — CO, (Neimengeu & 4 Cities)
(no panel) g C02 — GDP (Shangxi)
FDI — CO» (Beijing & 3 Cities)
FDI < CO, (Neimenggu)
FDI — EC (5 Countries)
FDI — CO, (Oman)
JFDI Yildirim(2014) 76 Countries Bootstrap . 1980-2009 EC — FDI (13 Countries)
E, CO, (no panel) Granger Causality CO, — FDI (9 Countries)
FDI < CO, (Zambia)
3% South Korea has no causal relationship.
g’gg N gg GDP « EC
sk sk — >
Al-Mulali & Tang(2013) Gec” FMOLS =, VECM ™| 00,2000 | EC — GDP GDP « €O,
Granger Causality GDP « FDI
EC <« CO,
(Long-run)
(Short-run)
GDP — EC GDP — EC
GDP — CO; CO, — GDP
Khachoo & Sofi(2014) | BRicscam™ | ranel VECM = 500 2019 | GDP — FDI - FDI — GDP
Granger Causality EC — CO, CO, — EC
EC — FDI FDI — EC
(Short-run) (Long-run)
EC — GDP
GDP, GDP <> CO, = FDI — GDP
E 57 Countries Panel VECM™ EC — CO, GDP — CO,
’ Kim(201 oups . 1980-2013 . N
O m(2019) @ gros by Granger Causality FDI — GDP EC — CO,
FDI (Exclude group results) FDI — C02
(Short-run) (Exclude group results)
(Long-run)
EC — gpp EC, CO,, FDI —
-, . CO, — GDP GDP (Congo)
. . SSA™ (6) ARDL ]
KlVyer & Armmen(2014) (0 pancl) Granger Causality 1971-2009 FDI — GDP GDP, COz, FDI
(Omitted Results) — EC (Congo)
(Short-run) (Long-run)
GDP —» EC GDP < EC
GDP co CO, — GDP
sk — h
Linh & Lin(2015) ASIA (12) | [Panel VECM 1980-2010 | GDP «» FpI | O — EC
Granger Causality CO, — FDI
2
EC <~ CO, FDI EC
(Short-run) -
(Long-run)
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Table 1. continued

Variable Researcher(year) Country Methodology Period Results
GDP «— EC
GDP — CO,
GDP — CO;,
GDP — FDI GDP — FDI
Pao & Tsai(2011) BRICS”™ Panel VECM 19922007 | EC — CO, EC — €O
Granger Causality EC <« FDI
GDP, EC <~ FDI
) CO, < FDI
£ CO, — FDI
’ Short-run) (Long-run)
CO,, (
FDI GDP — CO,
EC — CO,
Back(2016) ASEAN"” PMG™ estimator | 1981-2010 - (All Group)
FDI — CO»
(High Income Group only)
(Long-run)
GDP — EC,
CO,, FDI, R&D /
FDI — GDP, EC,
GDP — CO;, CO,, R&D /
FDI Bootstrap ARDL ?
Shahbaz et al.(2018) France oostAp AR 1 19552016 | EC <> CO, | EC <> GDP
etc. Granger Causality i
(Short-run) CO,, FDI, R&D /
R&D «— GDP,
EC, CO,, FDI
(Long-run)

* E is composed of Energy Consumption(EC) or Electricity Consumption(ELEC).
** BRICS: Brazil, Russia, India, China, Republic of South Africa / BRIC: Brazil, Russia, India. China

GCC: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE

ASEAN: Indonesia, Malaysia, Philippines, Singapore, Thailand

BRICSCAM: BRICS + Mexico

SSA: Congo, DR Congo, Kenya, Rep. of South Africa, Zambia, Zimbabwe
*** VAR: Vector Autoregressive

VECM: Vector Error Correction Model / ECM: Error Correction Model

ARDL: Autoregressive Distributed-Lagged Model

System-GMM: System Generalized Method-of-Moments

PMG: Pooled Mean Group

3. oippH=z JTAR O R GDPE 20109 7|&o®, E¥rt
Ao 3 1919 AHGDP AR E ARSI AL,
A v 191 A7t T A AH|RHKWh) S ARS-

-1 B2AM . . ]
3—-1. M X172 3kt CO, H|EL 199 A7 EF(metric tons)
& =ud 19762014 3t fh=o] AAGAE & ARESIEeH, FDL 0 osolA e s Ba

Ir

o 8]sl= GDP, A2 A H|(Electricity Consumption), = 8- net inflow)S GDP tjjH] H|Eo &2 SFAKSH
CO, i, FDI 919 AAYE A mE 7|2EA= Aol 1919 AZAGDPE #3to] g A7z wgh
ol gtk 7t gt AALHO] 2R Qi A F A AT, 1A 717k 1976804 20147

So Abgatt A AAsheiet. o)t AAGDPE] A% 196013

4) Table 1.o]4] FDI 9(flow) 15o} FDI A|ei(stock) 152 A3 AadT50] EAjEo] ot tirkee] dygeol
SEARE AR QS A% ARE Go AEO| wEpEe Eao vladsix] EaliL ol EAE] lald A7]9]
FDIE %4 2715 Semgon B §k o] glol(Peng & Bac, 2015), 2 Aols $oaS A}
Q3}

o -
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Table 2. Descriptive Statistics

fu)
oY
ox
e
=

\

Variables LGDP LELEC LCO2 LFDI
Mean 9.226837 8.083977 1.902775 3.736184
Maximum 10.09920 9.258798 2.468351 5.740471
Minimum 7.993874 6.359456 0.956591 -1.074041
Std. dev. 0.668433 0.921667 0.469109 1.701959
Skewness -0.387516 -0.319406 -0.497367 -0.710675
Kurtosis 1.787251 1.732832 1.824111 2.829083
Observation 39 39 39 39

Note: LGDP denotes the log of GDP per capita, LELEC denotes the log of Electricity Consumption per capita,

LCO2 denotes CO, emissions per capita, LFDI denotes the log of inward FDI per capita.

Table 3. Pairwise Correlation Analysis

Variables LGDP LELEC LCO2 LFDI
LGDP 1.000000 0.998307 0.992611 0.905895
LELEC - 1.000000 0.991659 0.900178
LCO2 - - 1.000000 0.883685
LFDI - - - 1.000000
““““ } (Unit: 1,0008, %)

S O P DD PP D PR P DO DD DD G DD DD DD P PP
LLPFPFF PSP P L P EE S PP PP
G G S S L R S )

S S 4P B T P
xxxxxxxxxxxxxxxxx

co2

9 P P PP PSS PP PP E P IEE FP S
FELLP S F TS FP P E TP TS TS s

£DI

Data source: Worldbank World Development Indicatiors (https://datacatalog.worldbank.org/dataset/world-development-indicators/)

Fig 1. Time Series Plots of 4 Variables, 1976-2014.
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sel AR, Aean], CO; W W lsla R £ 2 QlukA

20179712 24l A&7 g-go] 753k, FDI -2
1976'd oA o] Ak= 7}, 1E]al A Au|e}k CO, vi&
2201449 o]%F =7} ¢l Aol 7]Agitt 4o
+ EViews 10 ARE3l3l o, HE H4E 24 o
Aol &1(Logarithm, ©]3} Log)= HHE5}ATE o]=
g4 Alg= Al4kel et Ak (difference) gt -
g Mo S7HERE e o] oR AT AT
oA BAIH o R o] g3 WAo]7] wjEo]th(Yoo,
2003).

ufgba B =5o] Ha= GDP, A 4H], CO, HY
Z, FDI $-99] Log W2zl LGDP, LELEC, LCO2,
LFDIZ d74gtct. U] W9 7|25 A|(Table 2.)2}
FA|(Fig 1.)& AHEH, A7to] E2HA 7} ¥
o] EHA S7bske A& T 4 ok ®
gt AEA 9] AiK(Table 3.), 2k M452 HE Al
Hapol 9 2 g AUAAE A= Ao RE

cpebte,

o X —
2 dAtoA= T AAIGAEE ol &3t W b
AubA EAo Qlo] 7P HEHo=r
WA olktA|(0]5) Granger Causality) 432 AR
5}7]12 3tcH(Granger, 1969). & HAHS =
Fgolo] BAS AT A9 ATYS AASE o
(o]

2 943 A QtHGuilkey and Salemi, 1982; Geweke
et al., 1983)3.

7 AAFA = AAGA R BT A
o8 dHA Q7] wioll, 2t W AAE A=}
¢+7g Z(stationary) Q1A o] thgt SHATE TS ¢l
9 A4 (unit root test)S Y SFcHRoh et al.,
BEAE AL FAHE A (cointegration test)S =Y
= 2k drt dEARS §
s FEAQ AAE A o, 13t ddo] 4™
Sk off 7} ®ig 7F FAEo] Eo Slthal I
(Park & Ku, 2016). & AFtolA= S92 A8 ¢
3] ADF(Augmented Dickey-Fuller) 7373} PP(Phillips-
Perron) AL 1e]1 TAE TA AL 95 Jo-
hansen Cointegration 774-& 283}7]2 3ch(Dic-
key & Fuller, 1979; Philips & Perron, 1988; Johansen
& Juselius, 1990).

qref 7F igEo] B AlA|DolHA w4
= WAV HAEA] F=hd ZpEE Wl WE
Z}71 3] Y (Vector Autoregressive, ©]3} VAR) H.& o]

gﬂ
g
(i
e
ok
»o
{
rJ
i

A 9

Shs

71%%t Granger Causality 7742 Z]-&3foF kATt
(Toda and Phillips, 1993), Z250] Zx)athd VECM
Bl

1=} =z
S il

= o|-&3k A HAHS AgaloF gth(Engle and
5

Granger, 1987). o]= Z} ¥4 7+ 328 A7} &
Aol = =kl T4 i AA7IMEE A
et JA Y] fFaAde AsHA7IH A dATE &
Aol EF8kaL o5 ZATHA|] Fdhe= LRF7L

WAE 4 9l7] wlFEo]th(Rotemburg and Woodford,
1992; Jeong, 1998). 3 VAR E o] o} VECM
2 A8 A A AENSE Fo 3 7A
s 74 glo] 2 AAGe] BolH ek §AlA
SR HAZFH FAlof, A7|H R FFPOE V=
Z2AHMNAFOE HoFog2HN ©r] 9 7] JgFo
gk #4o] HE 7hsditte AdE 7HE S o
(Lim & Kim, 2018). % A7Lo] 4 A% VECMS
teT ge Moz A

ALGDP, = ay+ Y Ja,ALELEC ,_,+ Y, 8,ALCO2, _, +
i=1 i=1

t—i
S IWALFDL _ +X\EC_ | + D 1998+,
i=1
n n
ALELEC , =ay,+ Y, ALGDP ,_,+ Y, 3,ALCO2, _, +
i=1 i=1
Sy ALFDL_, +M\EC_ | + D 1998+ p,
i=1
ALCO2, =ay+ Y, a, ALGDP ,_,+ Y, B,ALELEC ,_, +
i=1 i=1
SVWALFDL_ +MEC | + D 1998+,

i=1

n n
ALFDL =a,+ Y e, ALGDP , _,+ Y, 3,ALELEC ,_, +
i=1 i=1

n
VALCOR, _,+MEC_, + D 1998+ 1,
=1

i=

oloh ge AL oY HOF EiHste] %
RE(A) Aguse AR5t A AEE
s doist et & 4 UrkPak &

sEHEE AYst
Ahn, 2017). o= Eo] Ay H WA Ao|A
LELEC®| I}A®¥4=7} LGDPL] IR & mpotal
= A4+2ZA o, LCO29 37|47} LGDP2] ¢
AQIAE "hofsh= A=A 3, LFDIO] It
7} LGDP9] RIQIA & Tetst= ATEHN 1,5 5
3 @] JATTAE T 4= Uk thA] T,

Q1 = Q9= 0 =, = U,

5) & AIHARALS AALH B0 23S g B4R S IAX g W] ARXE dSshet e
s
=

Zx] ojiE Awuiy Bxo] 9lo]
Jung, 2001).

6) LAFETL A7) FFBARTE Y o] FHHol

g & 4= 9l&(Yoo, 2003).

d5h2] QaREAks e ARt & & Atke AHe FolsfoF WHPark &

TF= T 5o weRRitke HolA 4714 JIEAR ARt
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Bin = Bio = = Bin =0,
Vi1 T Va2 T =%, =09 Aerhdol 71z
A opeche 2t7ke] SYusEol F4vso) Ul

7)
Haeh o 4 gloh A7) Qb ]E Ab B 1A}
St o= A =002t AF7Hdol 7|ZETH &
7|2 o & LELEC, LCO2, LFDI= LGDP9] o1t
$ekal 8 4 ek & N =0, A\ =0, A\ =0,
A, = 00l2ke F5sbo] FlzbeA] e A
H G| ow SHHpE0] SE5HSY Hddolzt
gk 4= gl o]l o] Z}Z}J VECM Y R4=
=2 o= %74];51 ARX-HA, t-3)= &
sto] oM TAE Fold 4= QIth(Moon & Won,
2013). o, —E—H% 2=38)5to]| 9)loj A LGDP, LELEC
LCO29| 7% f-2uhete] &2h9|7|(IMF A=
Al719] mpol v 2(-) Aol ot FA(Fig 1. ;‘L =)
S FAIsH7] @l 19989 1S & © u](dummy)®
(D_1998)5 WHASoLh ot 9j@elzlel 34
o] thZaliQl 1998of| AAHC R FAS 337
=o|tt. THH LFDIC] 7%~ 2ek¢]7] o] Hef A+
Ltof| ]l FDI Qo] wjm|stgl o, o] 5 A}
of thgk ++A1E 3 F3|stHA FDI 4ol 1998
of 89982 I3t Ao 2 el ti(Nam & Yoon,
2005)(Fig 1. %), webA] LEDIE 220 gl &

o)

Table 4. Results of Unit Root Test

Ry
Ae BA5H7] 9J8f 1998 Tn] WD _1998)
F L A&l

LGDP, LELEC, LCO2, LFDI & 47} A AIE =
o tisix] ADF % PP | 7:.”&% AAIEE At
(Table 4. 31%), BS2S 2rte A7/ ]

2151A) Batel wreh 4 AR W oAl A
22 Ueyth oo wet ¥l WAl et 2}
& AAste] fEAstgle T du folaes
1%l A AF7HES 71 2FE] AL, ARRAR O] HE A
e shuns glew ek

Bl A% Aol et TAR AHS S
71ef QA @Eﬂf(lnformatlon Criterion) 74
olgsto] HAANE wHHYLt ot THE
VECME lefid glol A3} AW ARud
QA Ha AL RS A wde] HSEs
ExVNEARENI V] IIHE'O]E}(Thomsen et al., 2013). F
HAAE AR o) Aol AHE o2y
ol EAE 457l Y3l Schwarz Information
CriterionE AFE3}% S ™(Table 5. #=x), 71 21}
HAAA A= 12 FRIE AT

_L4
2 o ok

e

Level 1* Difference
Variables Method.

t-value Test Stat. p-value t-value Test Stat. p-value
ADF -0.253021 -3.529758 0.9893 -5.804268 -3.529758 0.0001

LGDP
PP -0.222406 -3.529758 0.9902 -5.801853 -3.529758 0.0001
ADF 0.266538 -3.529758 0.9977 -5.158637 -3.529758 0.0008

LELEC
PP 0.535514 -3.529758 0.9991 -5.065930 -3.529758 0.0010
ADF -1.474998 -3.529758 0.8212 -6.517965 -3.529758 0.0000

LCO2
PP -1.458031 -3.529758 0.8269 -6.623327 -3.529758 0,0000
ADF -2.539622 -3.529758 0.3085 -6.576513 -3.529758 0.0000

LFDI
PP -2.710722 -3.529758 0.2382 -6.673434 -3.529758 0.0000

Note: Intercept & trend / The null hypothesis is nonstationary.

T AL Ay Az A8 ASE 37 S)& UERE o A7) wAZE A, e
el A 24
Al $HChoi & Kim, 2015).

AR 7o) H9e o) 0o] g 24
2 th BRHEA 9] olfel AREES aAke 4 9

8) FPES} AIC= AAE ol 4T 7HsAdol 3ol SC‘% HQ& <

)\ )\2’ 3 4"] E
B 7ho] TAZE AV FRA olee A9 FHo

3 A AXS 34 FHLitkepohl, 2005). whebA

FPEE Al-&3}= Baek & Kim(2012)9] 74 AICE AR A|AE A A3 Yoo(2005), Lee(2012) 59 A= 1)

TR ZA A AfEAl 2 AR Kol

Oll{X|3=k H28& 2% 2019



o] A, Ad=a], Co, HiE

Table 5. Optimal Lag Length Criteria

olsRIA R §19) 7 el 24 1

Lag LR AIC SC HQ
0 38.64827 -1.979901 -1.802147 -1.918540
1 210.4020 -10.88011 -9.991341%* -10.57331
2 225.4179 -10.82388 -9.224091 -10.27163
3 258.5163 -11.80093* -9.490130 -11.00324*
4 268.8117 -11.47496 -8.453136 -10.43182

Note: LR - Sequential modified LR test statistic (each test at 5% level)

AIC - Akaike information criterion
SC - Schwarz information criterion
HQ - Hannan-Quinn information criterion

Table 6. Results of Johansen Cointegration Test

Null hypothesis Trace Statistic Eigenvalue 0.05 Critical Value pvalue
¥=0 (None) 59.93253 0.603342 47.85613 0.0025
¥ <1 (At most 1) 25.71933 0.282520 29.79707 0.1373
v < 2 (At most 2) 13.43495 0.254603 15.49471 0.0998
v < 3 (At most 3) 2.562943 0.066924 3.841465 0.1094

Note: v is Cointegration Rank.

Table 7. Results of Granger Causality Test

Independent Variables

Short-run Long-run Joint (Short+Long)
Null' hypothesis(Ho) X “value t-value X value
ALGDP | ALELEC | ALCO2 ALFDI
ALGDP | ALELEC | ALCO2 | ALFDI ECT &ECT &ECT &ECT &ECT
LELEC, LCO2, LFDI . . . .
’ ’ - 0.044 8.033 0.6408 -2.435* - 7.188 19.706 6.180
do not cause LGDP
LGDP, LCO2, LFDI . " . . .
do not cause LELEC 1.943 - 0.042 4.561 4.452 23.242 - 22.312 19.836
LGDP, LELEC, LFDI 1.363 0.261 - 1.503 0.955 2.524 2.165 - 1.654
do not cause LCO2
LGDP, LELEC, LCO2 0.023 0.043 0.550 -1.083 1.241 1.309 1.370 -
do not cause LFDI

Note: ECT is the error correction term composed of the remaining variables excluding the dependent variable.

kel
(Table 6. %), BHE TA|2] %7} 0k
Tho] EAH fol5z %ol 7zt Ao

UEHHTE o] 95% AlZg=FollA 171 oo &+
A Zo] EATE ofnlgtty. 47| Ayl whet W
ZF ol A= VARE o|83F Granger Causality 7}
ofd VECM% o|-&sto] #£A3st=5% gtrh. VECM
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Short-run  —
LONG-TUN sssssssssssnsnasnsnas >

Fig 2. Causality Relationships Flow

2 ggatel vl w4 7F - W] A A
53 2Rt o S5t Leh(Table 7. 2

A7, LGDPo]| tisfiA] A7]&d o2 LELEC, LCO2,
LFDI7}, 183l ©@7]d o g LCO27} ¢lat A S 7}
A 7RIS WEshs A= Ueith =4,
LELECo| thall4] #7]& & LGDP, LCO2, LEDI},
a2l @A o LFDIZL QIAAAE 7HAH 7
NS WEshs Aoz yEsth AlA, LCO29
GHE F - e ofn Mk elnuAE
THAA = Ae2 YERHth YA, LFDIO s
A - @714 er ofd Meke JANAAS 7HAA|
Ue Aoz eyt

71 MRS ARE ¥ 1 oA EE
gelohd v=3t ZrhFig 2. =) 34|, LGDP2}
LELEC Ztol= A7|H o= deanzt AAAL%
of, ejar FAAAel AYaH|o] FFe vlA =
Aoz yephgon, ZRlabdS Wxstar e A
oz EAFA thA] el AAEY] =7t A
Eﬂ’“‘ﬂ]—J o] FFE wA = AHanrt A
ol dFS nXths AAR S Waglt) o]ef 2
- T ATYEAS FYUEE dde=
/5,*8]— A= Lee(2012), Roh et al.(2016)2] A

inh & Lin(2015), Khachoo & Sofi(2014) 59
Al ST ek 320 B2
Zholl Q1T ekt oo
5o Al 2wt

) 'é‘

A~
M
J’lO

Hﬂrﬂi‘lﬁﬂrlo

W
Lee(2012), Linh & Lin(2015)

2 ebse

E7, LGDP2} LCO2 7holi= A& - T H o2 CO,

9) oldA 719l A9 COx 45 7lso] 7
7R £ 714l BT CO, 3E149 2
1 ?18{(Unruh, 2000).

Oll{X|3=k H28& 2% 2019

a4 A - Ak3lA oo Etelal 71E e S AR Y]
SHbe ARk A 9 g3 AjE A&HoR ThAertal

]:]_]I_X
HjEo] AA GG FFS vA = AR YEGS
o, S WEstaL gl AR EAE
CTHA] H3f CO, viE AR o] HA Aol F3F
< uE £ ok AAEE x5 240
AHE-E World BankJ CO; Hi& Ar9] A& 4
HEH, ‘CO, W& AR A4 E AHE

Az=2 gt 7/101U% o7]el= LA, ‘?‘Ml [ELI4 Ea
Qg 4u] Fo WASIE CO,E el olehe
L AAL Sle oo 2 Hejel 5 e &
A7\7re AL 1970-804 0 FEeLE)
2 FHom Age Selete] 4o 2 uhlw
24 AT oA oje} Ze F W 7te] W
A= 2 yetE Ao 2 St Lee(2012), Roh et al.
(2016)2] 12} Astetolt oz e)7} 2] eS
Kivyiro & Arminen(2014), BRICS tjAlo = HA
gt Pao & Tsai(2010) A+ SofA &ld 4= Ut}

A, LELECT} LCO2 7holi= A7|H oz Co,
wjZo] e anle] FL WAL Ao Uehyte
o, FelTge mets gloz RAEgt o=
Sa|Uel2 giAFe & 3 Lee(2012), Roh et al.(2016)
9] A2} Pao & Tsai(2010), Soytas & Sari(2009),
Khachoo & Sofi(2014), Linh & Lin(2015) So] o
o A Bk ey, ol2f 2e A Sejvtel
o] oA Y A S “fll‘n“ﬂ, CO, Hj
%oﬂ 2 S v|A = FEEEo] 60.7%2 71

O (2017 7]Z, Table 8. 2X), A & AFH
—-——4 A7) 85% oot HollA f-2vet
Agirgol o]l& Ald Well g4112K(Lock-in))E
Hojd 4 glth= F%(Chae et al., 2014)S HWH==31ar
olq..

YA, LFDIS} LGDP 7k &7|& o & FDI 9
AV FFS v|R = AR UEry o,
IS HEst= Aoz EAES o= £
Q1 A2 For FEARGA =Y BAE S7HA
A sTaNsE Fo ALY X Nam &
Yoon, 2005)= AA7IES Y=t 9o, Kim
(2019), Khachoo & Sofi(2014), Peng et al.(2016),
Lee(2009) 59 A-tollA 5L 25 ER1E 5=
oJct.

thAlA, LEDI®} LELEC 7t
FDI f-9jo] Meanlo] J&FS 1
wom, ZHIadE Wash= :
U LFDIQ} LCO2= W 71 oW ?_]_\,]-3,1}74]5 ke
g 4= glolor, 019} QS A= Yildirim(2014)
o] A+tel FUsHAl YErsTh olet T Aib=
Seubete] AR FDI ol AR, Af-3)et, o

H XA
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=]
iy

zu
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oN o

r° rE FI
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Table 8. Status of Electricity Generation Facilities by Energy Sources in Korea

Combustible Fuel
Nuclear "
Divisi : P H tc. Total
1V1S1011 Anthracit|  bitumino oil NG ydro Power cte ota
e coal us coal

Electricity Generation
Capacity (10.000kW) 60 3,471 386 3,185 649 2,253 1,687 11,691
Composition Ratio(%) 0.5 29.7 33 27.2 5.6 19.3 14.4 100

* etc.: Renewable Energy, District Heating
Data source: Electricity supply and demand trend - e-Country Index (http://www.index.go.kr/)

(Unit: 1,0008)
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Fig 3. FDI declared by industries

A, Bk, B 5 U Agle]  AEE RS ofUm, o] MAEILe] FDI §X7}
o SX I Glow, FDIZ §X% 7199l o A Fopol] F2 o]Rojq/] fEow FAH
A Abggol 4d AHE FEUTHE ATE MBI & T BAsick

11 QItHOh & Oh, 2015). =3+ FDI $-9lo] A&

Hof) TalA ARES TR AL 20119 FFATE Y 5. 29, U= AN Y b
AAT o|F AR/ QE0] AFOE QNS &

e 7o adlo] Aol W Al dyladel R kR shRe] gloj AN, Heliu, CO,
eha ursl 3 gtk A Seuet ARARANG  HlE, FDI 99 1F AWBAS LA B R
gl BARCL FA A ther] delh £ o) 1976-20149 Fo AAD EAZ v
B gursh FRUEClHAHIDO) fX7F A O B9 A4, FAE A4, VECME o] §5te]
FHOE o|Folxt HolH BAAWE WAL & Granger Causality FHL HAFch 2Aj2] A,
9lehKim & Lee, 2014) A, ARSI A o Ao o

] AFATE Y 24, COz W& 7
AL f2uzt FDI 49 A +4& &3l A7l sl S| & - 1A A et
<@ o SUth(Fig 3. ). T A= FAE A au]of disf eke] A71A < AIEATE W
wEE, 20009 ool A=AT Aujade] FDI BTk AlA|, FDI 2 A4l disl] &da
o] vt #Ee R FrketrE 2000 o] 5 o FY|Al bt o Y]] tis)] eyl
o= Aul2de] FDI frdo] Al=9de] FDI . & - @712 AS3A 7 eyt ’Ed FDI ¢

Hbd, LFDI®F LCO2 & 7+ obF A7} ¢l
3|

w2

o 27bZo] kol Aom eyt ol 98] L 0, HWE delME AneAS gt Ao
kel FDI ¢lo] GDP tju] 1 w]Zo] %4 gk repgrt.

B QLA E AulAge] HlFo] A LER}] ool EHANE o FUH AAHL
wjEo] CO, MjZo] WAL AR A ke Ao Aeleld, e Pk AA), AART Aeh)
= 24k Back2016)9] ApolAE nAaSe] L opwel uEAE ANE AR ek
A FDI §9 27171 €O, M3 7h2 whEAl o wEo] 4 AE Beieid oo delan|dely
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ofch. H 4% AAHYI A/AEA HF 5O
2 Qs A7) $87k Solz Aoleh Aol e
T ggolE BEehi, oS mefstx gk
7 20119 Belohee AR Sevete] Mg
Fol LS AT S UL Aolth wekd $E
9l a3 S 1% 7127 9 B ARAY

Lo
fo
i)
N

g
fo
ok
o

AABAE 7= A2 Leh7] bzl CO, H
& fa AFo] ol5olA FAFA o
s A AT 2o7F Aok = Al
o R I o e e e I R SR
olf7t FARZ o R QI W qfro| AA| At
oF Agkoluf Axdof mjs] tisti x| A4 of
& ool 7Id%ths de AAT A -9-(Han, 2018)
S ARM AR 2] FAE Hghe =
ABA A2 FFE v Ao Addn
kA A1) F4& Hastslr] fsi= A
A= Mg FA o P Tt gle
o, APAAAY AvtETDZE & 24TEA 3
S A" 7leo] HiE A£2 9] R&DE F9
A FRE 3 =go] dasith

AUA, FDI frlo] e au]of wfake] Q1A
S UEhd S 4ekste] ol & e ASe A
o] "asiey FAFo R, oAy 4
A& o= 3 FAL grk= A3 FDIE &
3 1A o AAE ] ettt e 4
5to](Oh & Oh, 2015), oA HfAE F2} 2
AE T3l AYav] d5e =2 287t Atk

pAEre 2, # =22 FAA, A4, COo,
i E, FDI ¢ Zholl ApAE 24 sk, A4
AAEE EEStE o vl B I A5 A AA
= olEtt A4l Bsirhal & = nh 53] FA|
3%, AdgaH], COy ¥ 3t Bl FDI 4
olofl A, Abdaz, 7, Al 58 SOl o
2k ol BAVE e T2 & 7] "l ol&
13 F7F A7 Basi.
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