Asia-Pacific Journal of Business & Commerce (2020) 12(3), 74-101
https://doi.org/10.35183/ajbc.2020.11.12.3.74

fE|Het M= olHX] && Biste| ol =4*

SEESE

Zuista AA s, A}
0|7| =22

Futista AAS, el

2 o

AT zooo~zo16»ﬂ 2% Seluet Azgel dux Zg Wslel M 2olEw 1
HEE LMDl Baos 38t 53 Axde ouA nAk FHek AMek
Fog L}Toi LMDl A% »¥e Sgalary. 1 A% 2477 5 T2
MUA Hore s A=Y A HeFE Mol AT B
oAUA AR 1, FPF 15 oA Egol ZA ANE Ao Uehy

i TRk 1Fe BE A A} HnaAn. Heb $F AzgREe) oy
o o

ot
Lo

fr o

Tk ol off of rfz
w {
=
L.l

= .=

A &Z&3t AAL oUA ;QQWO“H 2He Fo Aol vEHT Aos WridEng. ® &

ATE ATYHENC oA tHAF 2dY GdAZ 2zt BAE FHs 1F Ul

» mahe} 0§ BIE TEI Fobd § gL BT

AQFA S AxY, AR &&, LIMDL OAF £

EEHSY 20200 062 179

AAREEY 2020 102 062

AASAHY 20208 102 132

FRERS R ERS AlAAY HASY FTER ANES £F - Had AYS WY B =
BE AATAGT ol AAALAAN F3 ST L 5T

1. A1AAHRZ A A AP, canon2l@hanmail.net
2. &5 A=A}, khl@cnu.ackr

74 © 2020 Research Institute of Industry and Economy



ettt M= olHX] 58 Bste| ol 24

o
ki3 lﬁo}ﬂr =7} 7“3?:‘ FIe =8 AUA YR F4E Eé} ]
ZHAA wl¢ 8T uE Zheth H £
AT &8l A 01’%}‘% e AdE A=
% S7kskaL ot
&= FES] AEKHo od vt Azl odudA && i
FAI7F 2007 % aH 2 @steta ok ol|A &S vUehle taddd Ax
ol oA FoF%(energy intensity)VZ oA &L W3 FAHS Aund, A
Ao -9 2000 0.186 TOE/=TE 424 20073 0.135 TOE/= "k °40§ RS
HAou, I olFE TS AESIY 2016 0.132 TOE/MTE o FFd HEF
ok &, 2000~2016'a Atelel] oA &EEL 20.3% MAHUAAT thFE] &
142 200020073 Abelell o] FoiF 1, 2007 o] F 2016W171A] 1008 717t ol
= HOE Jide] o] FolAA & vt 53] o] 713t Folle wEd 50~602 2]
FEold =4 f7PF MiE" 110~1208 8 7HA AE$kFs ETetal oly|A
g8 ol AR AL Fs] olglZl dFem 525 Aohdh
H

e m\m

PN

’

N

2oelTe 2000-2016 17k = Selget Az oA 3154 wso} W}
29l 73 Wa 2y Yol TY)E BASTA ATk FAHoZE AU
Aok W} Ay ?—Hsﬂ S A AES AUA BE Farel 7]
& AAA, ol Az W T4 *J o] Tz Wl 717 AAXE TR}
o] mpetataal ek oﬂLﬂxl AA BA AFA A Ml W] Q9 &
qe st AluA depme] W] 2g BE ATe cEd

B2 HE Ang and Choi(1997)7F A2 A|AISE ol# =2 oy x|, 74 Eof &
Ql B de] ol= 2T YH|X|o} A4 B3l W (Logarithmic Mean Divisia
Index Decomposition, ©]3} LMDD-S o]-&3tt}t. LMDI= A WHslsFs B3l o
S 2 3h= 7Pi(additive) WA WskES Eall oI o= she S H(multiplicative)
Walo] JoP. F W2 EEA o2 FU3 vl B dAFoA = FHE At

D Ay A s Fr7EA] A4 £ oA 9] o g ZAI FoE oux dufgis
st 7 B AQ A EEA Fo|th

2) TOE(Ton of Oil Equivalent, 4] f8HitE) = Y€ A€, 712, 7] & EE oAUAE €271+
o2 MFE A oA Tefolth

3) LMDI =39 &3 7hy w29 Apolef Aee Ang (20058 g A.

© 2020 Research Institute of Industry and Economy 75



=dd, o|71&

B A= = o g8 AMgHT JdE G AlE 23(single level
model)o] opd E‘rﬁl% 23 (multi-level modeD< o] &3ttt A= 4 Wi 1
Y FAGHEC] 9d ASTYE FF 5L °d Ase

2835t = gl o F o] AXRY IEF FAS BA o r & AL o

Bk 17 4kgle) SAlthierarchy) & PR3543 FUF AFOE B3 23

Az o2 %-?% ANHA FiEd dASLE FAHY Utk dF =9 % F
T2 S, s, &89 I AFeE FAHL, S FEe E AR EE &
T IF2E, T2 %5 A 583 H EY &F OF2E FA49H. o
A % B2 A 19 89 I2EGubgroup) o2 FAAE oA FxRolth
T &9 oyA 528 M-S B4 A9 AR & A48 24 g9 E 7kl
st9l IF9Y &8 W3E of&dof e TAVE BT dE S0 H29
S TF A& HIlel EYY EF 5% 58 ¥ E ofedA EE % A8
N AEE HrlsloF gty Yolrt % BEe &8 /AL §4, s, 3
F29 ¥3E o= Hrlalof gttt oAy AT BEFL F4 tiito] 5Lt
AZo] oty oy AF A5 &40 A& 7Hsst=EE NHAT. gAF
232 Ang and Liu 200DoNA AAR 2FA =& (two-step approach)¥} Xu and

Ang (2014004 AAE OAZ % ¥ (multi-level parallel model, ©]s} MP &
q), A= YA = d(multi-level hierarchical model, ¢35} MH 23&) So] th®
Aot}

2 dFolA+= Xu and Ang (20149 OAIF A B3-S 2 A 2wA =
Aste] FAo &3t FARCEE A=A I 4AHES AdA 1Fek F
Aok, A AFY sk AFo=E AEstY, Az dAAe =8 st 1FY
A & W3E YA HUx W ayet 7= W aHE FESY F
Aotk =, OAS 2o 2t AHS A, sk aEolU E 4k oy
Aoz Wslel 7z s AA HJdz Wsle vx F s IFW W3t 53
(within group effechyt 1&E3F W3} E3Hbetween group effechHZ &3t 3}
ofstat gtk fjuEtoll A | A FHokze] xS BE ATE £ @¥oH,

3 OAE E¥S o8& YA Fox &4 B A7V ASolth & AT

=

e
L ogew ol TAH] Ytk 24 AWAT BA, 3He 71z Heoly £
9 oy Aelm, 438 34 Ash, MO 54 QoF @ B AN

76 (© 2020 Research Institute of Industry and Economy



FE|LEr M= oHA] &

o
rII
Job
lo
0]
ro
AT
1z

2. M

il

SECE

AZG7AA A EokolA LMD $4& o] 83 BA BAe FE ouA Ee
Hobs oA sElzke] Wal BAo] AFHo] vk FAROZE Aol
b AR oA anlF WsE ARBNETD &, oluA ekE e f3,
Tz We E3E PRI slsis Aotk dF B9 o4 5 (200D
LMDI 7h4 3202 1990-2005% S A=PFE] oA Lnlwsts 245
Ak B4 A3}, YAEAT} oA LH WBE FEakGT, GEFEE Aol 9
o ATESE UWAE ANFL YE ACE Uehgth Aol - gEA
(201D LMDI 713 s W 255 ARE-ske] 1991~2007@ 717Fe] U Az

AEE oUA 4B E Bafslidth. o]8x A=z M ouix| 4]

AUA 20 F7HE FEatE S AASAG. 142345 - LIS,  HIE

%, dfel® Be ouA MR AT A olUiA &M Fast A 2 A%

o2 T QAT - 2E) 019 LMDl 7PET 53 A oR 2heln )
O

Azde 23k 19909 FH 20117k A8 4H Y ¥t alS
HFolA 4n] Wstel nlwste] AW Bt O A, AYEE A AY
HZoNUA &H] Z7hd AxdY YAEFHIE E FJFE v o, A F

T FIE AH 27 98-S mH Aoz Uehdth ZAHd S (2015)-L 1998
E1 2011Lﬂ 717} ok H 24 % 1194 ﬁ%f oA 2]

t Swi oﬂbﬂ%l N:ll 27}34—2— &4 o}” ZAo2 YEPal, dgHE
1997~2008'd 717rollE= S0 2, 2008~2011d 7|3t o g EAFATh
T GO qUA &H FTUHE FESF AoZ YERTH 8
S AREY oA &HIES LMD 7FHe walo g BA3sIgTh AS
A, BFES TETE F 1V JFoE ERSHA, 458 AUAE 2§

[e)

9] oA aHlE Aatay, Fxay, duafagz B

o4 N o oe »E mlm

Y I N 2 i‘
pip

Fol

A

[0=3)

017

S
p_t
\_/

ol ©
o Ho ol

-

=
2R g A

3 o 2

Tk 19959014 0159748 BHE Ash A4S AuA Lvl S A

H7F FE39 T 20088 F§Y7) A AArET o] 23 oA AHlE F

R&ES BPOoH o] ZyA7L TikE Aog motE )

ATl olE BH, 9HS - o] (20131 1990-2009d §HE}
A&tk LMD 7PH 3 59 3o

oA AH Wsle] 7MA = g9le

of¢

U'{N' r—ﬁ
Sl

A2t
AYRE oA &H] WE 890E

A AR, = B BE AZRYREE

HE”

o
F—IEE

© 2020 Research Institute of Industry and Economy 77



=dd, o|71&

WAETE et FREE U 4H 37} B8 29108 48 1
Gu, Que] AS BFRG PRI oA dech duA HekE s
@) A9 U sn Eshaclow Agsigont dee vl stersgle,

o ge] oUA Fok LMDl ATFEL A%, 44, F& 7k AAe] oA A
HME SgoE I Ws 99 BAstgon, o ATES Fal @A A
aulwste] AMHOoE HEA} FogPom, TR A oux Yoke
e A7s 4Bl e hMAY 9FS WA fHee & 5 Aok
IEI? ATES AW G oA BE A AL, G, F7 WA o
UA Eg Wse B4 Fe ols &E wWERle] AVWAE Aefste Hi
w3k ek

=
2l
A&

i&‘

LMDI 719 & o83 ouiA &gel Wl B4 Qo 44 B3g A5
T AEe oA Bg W Eash dF T WS F 7= FRE
FAow BN ATHASY - AL, 2008 o4l 2011 o] 4, 2012 ).
A3 - AT Q008)E 1981E3E 2006d9) AARECsAY, B9, AXY,
A4 Af 4vlF3t 22 GDP ABE ol§3ko oA HekE Wsle A3

o
o
Ask, A Wae] vAE FFS AR A F A=Yl sbF Ak
46 glolA oA okw wate] Yol A deon, =
= oAA Wse] 2 9Fe vXA e ZoE BN o4l Q0IDe
2000~2010d 713t & A=Y FFTE AUA &84 HIEeF A Ao A F
BAolA), oA Aekel A4 EH7L 20063744 DA oA ATke] A4l
TZEHRRY FA 713 Ao yewt. FRade 2001-2002E 73t A
dstn HA olUx dwe] el slelshe fddom Agssth
2007-2009 717k YFE AW fsjel® TrAIE AR HA
S MMl 71d % Aoz Uehith ol Axgo] 98e17] o] F dix A
g FEZ WA Yrks AS ofuBTha Rk,

7k 2E M@ATEAE, o4l (2012)0] 20002010 713F B, WS, QB
BAE AR, B4 Ak B Fads

4

J[m
ol

e

o] Azy U AT LS

4FE Aueiz M ANHD Qe o dehgth 191 44T 2F o

A AsE FEE ARHD 95 Ao Uehker, B9 ALe P

4) o, oA 2HF Jhed 4R8e A9 EHCAAM= OﬂLiZl?i‘%H 23 A7 R 2A
MdE Aoz Yelg=d ols 9488 duA7E dAlE7bsd Ao 445 zta 7] o
29 Bk,

78 (© 2020 Research Institute of Industry and Economy



(o
o it
do
b
‘:Ol'
:;1
N
a=)
H
_V:l‘
i
e
flo
-
(Y
(g
Lot
ro{l
_E
N
Oé_‘.I:
2
(o
fru
W
S
=
iuj
T
o> fr

A 2 Ak e <
AFEolt) HIToe= @Y AF E49H Yol bgAF
o] Fo] A1l Ut} LMDI¢] =
gk HE(EY AlZ)dA ok =
e} YA ok adfE SATCE Ty ol HEFA0 HH
3ke} YA FoFx W) v FAFR] &35 & ¢ Aok gAF
A 85 F3E + ok

gEAQ Ego=2= Ang and Liu 200DAA AAE 294 =3 (two-step
approach)? Xu and Ang (2014)°A AAIE AT % 2 (multi-level parallel
modeD), THAIE YA = &(multi-level hierarchical modeDe] <21t} Ang and Liu
(200D = TA™E(two-step) LMDl 8 Waoz2 i AZHFFEES YA
HEErt 22 OFH O28A &S IFOE Yo ojitsiera Hl&E
A3t AHIE A70ske Ao =3 OECDeF Met=id=oz UH gAE W
< A&3lAth Ang Q016)oA = AT B4 FAAHJ] HAEWHES At
ATk Xu and Ang (20192 THAS IAIE 71 AA, 7=, YA Hox a3
o] LMDI 44 F2E37} 253 3K between effect)e} TFWH & ZHwithin
effecD= 782 o+ A=< AHATH

= 7F A GHolHE o] &3ty OAS E4S AES AFEE Gonzdez et al
(2014), Jiang et al. (2017), &3A (2019, &34 - o]7]& (2019), Liu et al
(2019)2] A7F Stk Gonzdlez et al. (2014)-& 2001~2008 712+ EU 2770=9
A=A aHl WstE A, =, YA o= ax=E FASAT YA Fof
TE 7|l g oA AFKLIO), FHAHMO), ZHHKHIOY Al 1FCE U
ol EU AA|, &4 I1&, &4 =7 &5 783t s $4 9 vAS 235 48
skl Jiang et al. (2017)2 1996~2013d 7|3t F=r 307 X|He] o]4tsiers wj
=% W3 E A4, 7F dUA JAYd=E 232 248 H MATLAB 42 E 9o
9} SPSS Q-type AlEZ & E41(Q-type hierarchical clustering mode)-2 ©]-&3H
67 IFeE BRI tAS EFES RS b ok £3F - o7& (20192

SLe:

© 2020 Research Institute of Industry and Economy 79



=dd, o|71&

2006~201613 713t -yt oA &M WHILE ©d AT AWM OAS T
H 2y, OgAS oA EEE o8&t A8t A= 1671 A9 A 1
Aok, 3ok Aoz FES $, Wslajls IA AREH Fx2E, o
2 Foke g3z AHET ARz E UAF B¥e 5 153 O1F
a3, s 2 a3 s o a3 s A4

Liu et al. (20192 2000~2015'3 717+ 16712 Ak, 3070 A|Y AREE o] &35l
7o T B4 JYEE wEAT, dUA s, A FE AY 7 53R
At o WY OAlS 2YE &8skt

£ ©

H}
o

w

T

=
—

3.1. 0|8 24

AAGEE T AL e T ARG SAEEF -9, A bEAE =
A - Fol - A - BAY, A g H{AE, FEAE, NSEFEAE, TS
AF, 5AF, 71A 2 A8, d711427171, 87171, AL7)7], &5744H], 7]E
Az 5 13 Addezg F4x ok a8y =7t UASA ST A BA 2=H
(KESIS) oluvx] W&l o] ARPEEL 22 - gull, AF - 98, 54 - U+,
Hx - A, A - sl vlaE, 1A 545, HdEE, 2YHFE, 7IEAE, 7]E

ATt AxY EF7 7IEo] o)AE g2ug 7

Uz 5 117 2oz TAEo
29 S (0199 BEEsZd 1

| =2 QA - &, OFA - F
ol - 1M, @Y - &3}, QHlEE, GlAta% - vETE, OXHESH 1=
z, @14 ‘?j«l N dFez AREFA
Az 2t T8 &2 F7ISAXZEKOSDANA AFstes FAASsE Ju
A L(2010Lﬂ 71% dAd7H4, 2d)e AT Az 4 4E YA 4
Hl 2 I7F U A BASTEHEAIZHIKESIS)] oA Wy 2ol U2 HF oY
A WS o] &3tTh o] W M¥, MFRF, VlaR, Ao 4% dAE AR
) 70

SEA T ZIEF A= EelUA], AAAY A A7} 019_1% 20060 M3 #H
goll weh JAEHol =LA s, AxPFEoAM xRSk BEE wle- 2}
o)ttt EZF YZEL &4, of2BE, §87IH, depEgx, H{EE, JEHA
F 5 BRI = AlLlslth

80 (© 2020 Research Institute of Industry and Economy



feLet M= olH4X] 58 Hate| ol 24

—

M

AT 71ZFe 20003904 2016 @7HA =2 s Th 71 A o]
20001 o]x-& dAFtEo] ®Wol MAEHIA, 2000 o] %] FA W37} Q)
AL 7] wiZEelH, 2016132 24 AlFA B4 HolHE AT Tt
HT d=o|o.

T2 <E DoA BXo] AxY FE A& 201610 495=% 8,109 & Ho=
20000 246% 1,729 & ol HI3) 101.4% =7}t OHA —%ﬂgo] 447%01]

O -
T
o)

X
X S
ol oz

L
-
ls

RS

23Tk Az 9 JTe] AEol BF IUREARL 53 2HEEHe] 4
Arzo] e 7|z F T1x 5,359 o HollA 234x 3542 o Yo= 3HH Ol” %
JFeliTh W AR - oB, Ba) . Fo) - 214, 24 - Buide] AS 2E 38

o] 20% =l EH3tATt.

<E > HZY ASY AHE(20004, 2016)
EE AR

&4 A AR ez
go .
T L ER 4 e P
@7 o2 _ 2% A=
o) A4 s 2%
2000 246,172.9 13,3629 15,1474 8,347.1 34,449.5 7,712.9 42,379.1 71,5359  3,520.1  49,718.0
1000 G4 62  GH 40 @D a7 QoD (04 (202

2016 495,810.9 16,411.8 18,264.6  10,086.6  69,845.7 13,163.1 62,961.7 234,354.2 5,026.9 65,696.3

(100.0) 3.3 3.7 2.0) (14.1) 2.7 az.7 (47.3) 1.0 13.3)
e
@ 101.4 22.8 20.6 20.8 102.8 70.7 48.6 227.6 42.8 32.1
EEE
s 4.47 1.29 118 1.19 4.52 3.40 2.51 7.70 2.25 1.76

)
A5 FANTATAFEARA 2
s BB Qo] AE TAN®BY.

T <(GE 2DollA H5o] AxYPe HF oA 4n= 20000 4,588 T+ TOE]
A 201639 6,530 BF TOEZ 42.3% =7}sl¥th AP+ =788 2.23%0|th 1
) gEEE TEA Be oA . gyl Ae . 58 1334 - AT 2y

4, AAY 57 Ao HFUA £HlE F4E W, A8 o)E, B -
Fol - 2, W3, 1Az A3 s gassisie, AZY AR
sl AY HMFo] Ee LAEE - HMEFE 4T A AFoIUA LuP

o] 1,718 "t TOEe| A 2,966 W TOEZ 72.7% <7Vet] Az AA AN =8t
+ H|Fo] 37.4%N A 454%= o5t

© 2020 Research Institute of Industry and Economy 81



=dd, o|71&

AzFY dUA AHFHE AEFoE e dyA] =+ 20000 0.186
TOE/9gF Yol A 201613 0.132 TOE/¥qt o2 stetsldtt. &, Az H4
O = oA &&o] of 20.3% FdH Ao|tpy. ey, oA &8 i A
ASHE A d=2v A - o5 JFY A5 AUA k=7 0.225 TOE/H
oA 0.076 TOE/MRE o2 =IA /A" ¥bdH, 1334 - vdF45e 04
TOE/# g oA 0.471 TOE/=ul =2 <38 <3 =t 1x34 - v dF4%
=59 Ax 9 Fx FAHAA 1=, HVEY A STPF FHJeE A
=3

L
j s
a

rﬂ o S rfl ul JN

<E 2 M= 439 &E ofl{X| £H|(20004, 2016:)
9] A TOE

= P B

2
az e S T A S P
A o L =5 Az
% A s %
2000 45,884.7 1,598.0 3,408.4 2,226.1 6,199.2 5,576.4 17,180.7 5,107.8 4,105.8 482.3
(100.0) (3.5 (7.4) (4.9) (13.5) (12.2) (37.4) (11D (8.9 (LD
2016 69,301.6 1,755.0 1,384.4 1,349.3 11,024.0  4,952.0  29,662.6  10,581.9  3,682.2 910.2
(100.0) 2.7 Q2.1 Q2.1 (16.9) (7.6) (45.4) (16.2) (5.6) (1.4
=7}L
o((y]’)g 42.3 9.8 -59.4 -39.4 77.8 -11.2 72.7 107.2 -10.3 88.7
EEE:
F7Hs 2.23 0.59 -5.48 -3.08 3.66 -0.74 3.47 4.66 -0.68 4.05

A5 7 A BA ST BA) 2= H
*HF YA vl A Hl|AF& Tl el | A= A9
W B oho] fAb W] Z%)Y.

qHA &8 ¥3tE dAS 2R3 e F&st] £437] S8 Alxd 9
AR FAekxze] =7l met ouA] e, ouA FF <, A
Froz UFAet oA argek ’Lodv—f% li} & - vldg4s, Hle
&, ZlgAlz=d ol o5 ke oA Hek=+ 2000 71E 0.405~1.166 TOE/
ek ol s ol AEH AHA &Hle| 585%E Ak il A=
A =9 21.8%EF AHAIGTL

AA e AFTY YA FJofe+ £4 7I1ZF 5 0.501 TOE/ 9 o of A]
0.472 TOE/® T oz /AT HaHdFS 0.723 TOE/HTE A 0.376

=
[-'>~
ri nﬂo 12

5 FA A7} 1ol 77k HladEet 7|Ed =g ouvA H=rt Blssta, 2 @2 ouA
A= gt S YA &8 JiAdS, o &S 1 RidE o3

82 © 2020 Research Institute of Industry and Economy



ettt M= olHX] 58 Bste| ol 24

TOE/ 1 Yog JEMAZRYGES 1.166 TOE/#Mu QoA 0.732 TOE/# % Yo
N4 H%E} aEY 1xEE - EFEYS 0405 TOE/MTE oA 0.471

TOE/H" T Yog ux] &go] thh o3E UL

AAA S 4T Astel, A - o E, FA4 - Fol - APl o=
2k} e] oA ek 0.180~0.267 TOE/ =Myt °J FEo|th o2 A=Y oy
A 4Hle] 25.8%F x}xlou AL, AZEY A= 235%F A @ A F
A AAE9 duA HEE BA 7)1 F 0.204 TOE M7 o)A 0.140
TOE/Mmr Qo= AMEATt 4318t Ee 0180 TOE/M=F oA 0.158
TOE/#F Yoz M . 9B xe (0.225 TOE/ Mgt oA 0.076 TOE/ M <
o7, EA . Fo] . AfH-e 0.267 TOE/ME Lol A 0.134 TOE/MTF Yo7 nE
AFANA AR o] AL

2000 712 oA k=) 0.120 TOE/M g ¢ o3t oA Aok Ak
o2 FEIATE ouA AFF AFELS HAAEY, 2HESE, 24 - Fuldolth
o] Akl oA FekEE 0.010~0.120 TOE/#M = o & UElTh o5 A
2 AUA &Y 157%E AAStAL Qlal, Az AFEe] 547%E AR
N Aok AFEQ duA] Hekm= B4 7]z F 0.053 TOE/#T ol A
0.042 TOE/MRE o2 Ao WalA &Uth ZHTEHY T ol A9 4=
AzPol A A S HlFo] 54.7%A 63.8%= FA F71e WA oA 4|
15.7%N A 20.3%= Ao w Z71Eo] Zx Itr] wjFEo|th oA FoF
= Z2YFEYLe 22 717 F 0.071 TOE/#95 YelA 0.045 TOE/#Hgt o =2
2] - gL 0.120 TOE/# gt oA 0.107 TOE/®WF Yoz AMLq ot A
4] 79 0.010 TOE/#9+ oA 0.014 TOE/#yt Yo g ofslx gt

T AET olyA] 4B HlF WstE BA, olyx] ek AT Az
AFZol A 2Bk HlFo] 24713 F 21.8%0lA 16.4%= = EAAIRE, oﬂbﬂXl
ZeHlo| A 2}A)BHE BFS 585% 4 58.6%% A &tk WA oux F=FoF
AT A= oA AvldA AR = HlFo] BT ASHAT odluA] A
7] oF /&?jc & AzPGAAA AAShE 4=, AUA] &M HlFo] FTIeAT &3
A2 H)=0] 54.7%0) A 63.8%FE AA =7}3QtTE olEA AxPS AME3E A
5 %}% OFEE W3l ol me OES & F AUtk

e

© 2020 Research Institute of Industry and Economy 83



=8,

o|7|&

<E D> M= ASYE HBol|uR| LH[Z - MAEZ oflAX] Eb=(H]o|LX] R AMI2f)**

o9 A TOE, 449 9

AZAUAZID RECIY NI A GF=(-EIY)
T 2000 20169 2000 20169 2000 20164 ;ﬂjﬁ%
Y Gb  an  Gop oty 000 004 400
o TR W RS e o
TETE NT GarTaa

aua g ow  SABA 138LE D574 182648 02 006 coa

TET e = sl 1ai3 8T 100866

4 213§ @.9) @1 3.4) 2.0) 0267 013 -49.8
I BT
=4 .

EET T e Gre aep  0ws  oan 163

1E - JEAx 8.9) 5.6) (1.4) 1.0 1.166 0732 372
T T

AR ZANAAEAZTEARA 24

* HF ol|A &l A H | A Fok Z1Etel | A= A9

= BE Qhe] AL MFE®Y.

R WA HE ASKS A EE N, O oldA Fee

<aE

|
[

|r; (=] |(] J

o mope ooogn

B B g

Fi

M |||1I
a
i

[w]

(=]

-

ind

Ag: (EDQ| oA HAFEE olgste] A

84

> Mz 4S5 oHXx| Et= BH35H20004,

F(F AUA &S d3he oveh

20161H)
wgl: TOE/ T 2

1.166

1.000 1. 200 1.400

© 2020 Research Institute of Industry and Economy



FE|LEr M= oHA] &

o

()
ot
1o
%)
0
AT
s

32. &8 Y

3241, B AS BAMOIE 2¥)

B AFolMes 2O fu]x|o} A4 3l (Logarithmic Mean Divisia Index
Decomposition, ©]&} LMDDS AF&3le] Az oduA] HIF= WHIES B4

Az oA PokEr AzY AANA AASE WFHs =), L 7 4

Rl A Fekm(r =Dl Fom DA 2ol vehd & ek

— Eszt]zt @

LMDIZ o]&3 (D49 & Ad= ot D43 2t H7|AM A 02 7]
THE, sHA T Mwd=E vt 5 Al 3F olUA] fHef=e Hle(=
< ouA AdE Ap)S F FEe Fo=2 vshodth A WA &, Dy

]

TEY A= 74 "t 2U9S 2942 &3] F

ZW s} g I structural  change  effecHetr  EHLh. F WA & D,

F[\-F
N
N
S

2 ki) oldA Hek= WINSE oA &8 W, e

© 2020 Research Institute of Industry and Economy 85



=dd, o|71&

[e)

AUA FHefe Waa(luA] HH= AP vs F
) oluA A= WMo 7t Bdoln 7

T AR B HAs A AxY AUA A= 7 OAA

gholtt.

I S, r L

TO—exp ZmeLo) * exp Zwln]w) )
. LB 1, E)
7AW = : =
A7NA, w; LB L -n
S 1

A2 o9} pe 2 FHFE Leh)E TAFFoH, AA AL & 2o}

a—Db

m, ab>0,a#=b

Lla,b) =

o] 718 n¥ 2L)E Az AF 9 AP gFow 3 EAma opyg}
AzPE A ek, 3 AR Adre= EHT']:_L“?I‘gl' e o=
g BEACIE 28 10LD)AAE A Zhssitt. Fake] A ZBEFNA i=1
(A gk 2D, 20019 SFF %), 3(ell|qA] Xid‘%h Ao Hpd
B ymAs W] gtk

2o 71Edx HA P2(rolling base year) &, HlmAEE 7359 the
o, I the dle vudsrt ZiEdsrt Joh
322, CpAE 2

G ASe BHe AAH &0 HAE B vy OF 3t A T AR
QL #Ao] mFg @] Qith dE B0 AxXPY duiA = ®st @GS

© 2020 Research Institute of Industry and Economy



-0
iL]
-
L]
Rl
A
1%
2
i
Ral
fol
o
rII
Job
lo
0]
o
AT
1z

BT o Az AA Wste 9ot
7] o#& FAZE A

AA A aBlTEs 9 Aol obd o8 As 7FEE e A9 B
th <9 2= AE T2 AzxY 9AS Jehd Ao =, Level 0(o]8t LOS
718 2@oAM AW Alxd duA Hek=eta & o, Level 1(0]3) LD2 A=
dol s 2ER dUA ek, TR IEH AR 25 cUA FeFEo]
o 2= Level 2(0]3} L2)= WA 3o, TRk, AR 259 sHF A
i< [ Pl A=

¥
%0
o
-
ol
ez
3
N
1o
E
Lot
i
-
i
o

<3 2> M=He AF=E

Az Level 0 (LO)
(= N HX {4 X
= Al et | Lev 1w
1
Xt =
= Al g el (A 4] 2| |8
e = I - O I I O - O I < IS
] = A &} o q 5 3 cf | Leve
=S e I = O = A - B R = R I R
= A

UAS % ZIMP 232 712 2Fo 4 (DS ta 4 Q3 #2o] M3
u

K % Y. Y. E. K
it ij,¢ ij,t
I = . - . = "S'Z . S; . ]7, (3)
i=1 -, K (%)

© 2020 Research Institute of Industry and Economy 87



=dd, o|71&

B, i el jarslel oli A 2
s o Yig
S, iTlw e AE T (= =)
Y,
o= Y
Sy tiTLEW A O AFE R T (= v )
it

2 e B3l 2= DA 2O, 7|4 7t LMDl [ 32AD& &
o} 32 LMDI [ Wale A 7=A+&

ok

*

: 5,0

wy; :L(wij,]’)wz’j.,o)/zij(wij,Twij,o)7 Wy 7= —ET y Wi = E7,0 ol
Iy L&+, Sir ST L7
—=expi w,;, (In——+In——+In—2-)} (4)
1 L—ZUE 750 S350 Lo

=Dy « Dy « Dy
i71A, )= Ll Ei)
J L(E,, F,)

HQ‘F L
Atk o ) Fe A pavsl &, E pads v, Yokw wRE u
ERiAl "o =,

i=1j=1 Sio
= = =] B = L * S;J,T
Dy + 15 FEEI(EH 2R = exp( > Y w;in < )
! i=1j=1 5.0

6) W A5, 7IEHoR 4 (39 W =OaE
A @7t Bk A ES2WE Liu Q00 FE,

7 LMDl I3 11 7432 PR 24 A3 s fARHHAg et al, 2003 050] - 1@
2], 2011, LMDI [ < #Ad(consistency) A7} 7FsdtthE 7 o] 9lth(Zhao et al., 2010).

88 (© 2020 Research Institute of Industry and Economy



°|& B3l D(Fx A7} Do Do F T2 ARE FEHAUTL A WA
t]o

TEEN Dy AA gbEolA o|A met OF, T AFH AMUA AF
°oF &9 A& HlF Wz A3 IFEIF WS Eiiﬂr(between structural
change effectolx, F WA F2&EH} D, 2 IF oA &% 4T 4=
H|Z W3lg e 1% W Fxw3l a¥Nwithin structural change effect)o]th.
=,

Dg= Dy + Dy 5)
olE IHo=E YEY ta3 2

QY P CHIE +8 28 Hd=

[ [

F ol %| e Hat

A A A

+Z= 5t ol = =ot ez =1}

Zt&: Xu and Ang (2014) %31
3222 CiAIS A =28
DA A 2RMH 28)e ouA ks aveg % 159 PRl
AUA ke @y ARt melsts Aol shssith MH ®¥S Xu and

Ang(2014)2] multilevel hierarchical =&-& TIthZ o]-&3}9th.

<JE! 4 CHAIS A 28e| /jH=

S olHX Eefxe st

A
= =1t Zlere L (1)

L(2)

Atg: Xu and Ang (2014) %32

© 2020 Research Institute of Industry and Economy 89



=dd, o|71&

o] BPoAE WA F oA HUE W3l AHE FAHI T o]E IEH=E
sk FEa e}t sHE J%Eiiﬂri Tt EAT 52 YA ek
A AEE 7R B
3“-‘4‘ = E}“P m OF1 = Ay ayeF OF, 282 = Y 2F, 1
53 = AY JFeE vt &,

K _ A K
1 :E[zt = Z Yt Y’f = ;S;t[zt ) (6)

714 oUx Hetm e o] F7} BalEth 2 159 oluA Hokw

E
L5 A @A 2ol 7 ag &R AR 4B WFE S (-2

3,1

E

oF HotE f;,(=)9 wo = FHATHXu and Ang, 2014; USDOE, 2003). 7]
ij.t

A e 4 AW E Sk s

E, &Y, B, &
7 = ot _ i, gt _ T
R o = Y Y j:1SW ks @
ol FHIY, eI} 2t

.

Z*S;tjtt_z tz i 8
9 ®42 LMD 712 olgatel Ralstul, @45 go] Tk

Ir_ S, ki
s ) ©

VLL [
1)

S

90 (© 2020 Research Institute of Industry and Economy



ettt M= olHX] 58 Bste| ol 24

S I
ZT ij
=expi Ew lnS +Z w;; (In S’0+ln [ZM )}
=Ds+ Dy + Dy
(..- _Z)[:Z)S2 . D[Z)
A7NA, w = M w.. = LB, 1/ Y, 12 B/ Yio)
l L(Ep ) N L i,T/ Y, 1 i,O/Y;O)

=AM 7 ouA ek Wake p(eldA TREHS DU HetE &
e gow e 4tk plux Hokw ae p(ElYRE TR
o p,(BI1RE oUX Hokw wapel Folth 9 Ao Ral AR A7 e
3} 2.

5« 5
Dg: 7287 =exp{ Y juln( S’T)}
i=1 7,0
[b %yﬂ%ijij — Xp{ E}wln }
Lo
-1 9 = * ’%'_ S%T
Dy SHE Ftxa v} :eXD[ sz{ Ewl]ln( S’ )}
! i=1 J=1 0
- ‘ Ko [ij.T
D, : s AtEEst =expl Puil Vuyn (2]
i=1 J=1 9.0

4. =8 &1

2000~20163 7]17F AzQ9 oA Hekx WSt g3FS mx 921S 53]
3t a3, a8 oyA HAdx VA a2 Uro FAHSAT 4 REe o
o4 AN FHEAe] LMD 718 RELL L2), BAE 9 ZZMP), tlE
QA RIMDE AT 8PS ARl ek, BAARA o
AA ¥k Ve Aol ey, & WErt 23 84 =
220 Foz wHEHE WAl ohy] wre] AHAE ol
Ak, olel® HE B 19 £ QTAAE P4

© 2020 Research Institute of Industry and Economy 91



=dd, o|71&

A& ol g3t AHT FUHES AXlst AAFeER AFHRE F U A ol
< AEF AT,

(R Dol AXE 4 AHRE BH, B BEFoA Fd3A 7Ied=dd tiH|
Sk HndEol A HFmE= 07072 29.3% sHEsEH & TYAALE oy
A FBYJwFo] AvtE EoEHA YA a8 WE Folxl Aotk ol J|E
dx W7 WA(rolling base yean) o2 $HikstH -2.15%, S A2 A oA
88 BNV T AFA 2.15% W FAH AJS GA ol 4+ At

L1 232 JduA n3ef 53 T3 AR 159 &7 HeoleE o]&3t
I% 2o 40t L1 23 &4 23 7233} e

08472 Utk o= AWy WaszE TSy o] A .
2000~20163 713t = Az YA A= 2.15% RolR =], ol 7+ &3
o} 187 oUA Fekw &3} 77 -113%, -103%0] 7191k ol &

Q oA BE AMole Tz BV} 2FY oA Fokw awuT o =7
LR,

L2 m8e o7lle] /d 44 ElolHE 1EselA 91 o] &% EAwmo|T
[2 78 BA Ay Fx axr} 0844(031%%L -1.06%), °ldA] = 37}
0.838(AH -1.10%= FAHJY. = FFZIF 3¢} ouyxr k= gy z+Hzr
-1.06%, -1.10%%2 QY+ =F7}E -2 15% Al 7lAsta S EAT F 9
o Ll m¥oe 9e) A 95 058 a4 2L L2 RgdA oA I
obx FIy} T2 EFEG o v TA et olAY Tz ERE 1§
2 2=y} oldrte) ot gEkde o S 9th

% =¥ MP R TRETNE 15F7 zz‘zw} RESH BEES S
2aE ook = 129 TREN 0844 157 TR 0834 18 T
SBa 101 FERG 180 FRasl 18 Feasun o ol oy

, o]—g— Sz AR ot 4
. ofel <& Dol nE| MH RFoIA FHE oA KT WSE 15
2 AYHEA, ofyA A IF2 0.784, T IF2 0.686, 1] F IF

=]
A - o2, 20093 MWEEE FAs] B WAl - ZBA, 201D

8 V&A= %73 Ll ‘(rolling base year)< ©o]&3%F AAIE B4 A, Ad Oi¥] & IUE o]&
o] JeH, ¥ ?owt F o] WpAl S ALgFHT)

92 © 2020 Research Institute of Industry and Economy



ettt M= olHX] 58 Bste| ol 24

0.942% 7}z BA717F Z oF 21.6%, 31.4%, 5.8%2] olUx &g A4S RAT

ago] 77t AWF 151%, 2.33%, 0.37% FAHASL

T O2FY odyA FF vlEo] 7 E=a31, RHE o
3.

ivs
(S

el oA m& Fol

e AR AxY oA Poke ENE HF 1FW ouA A
S TxAFE TEske 24 Fssithe Folth the <& 4o

oFz F}o}
A Bzl AA oA AWekw &I 08478 S oUiA HokE Fah 0.8383)
¥ Pz &

I 10112 FEHAY. & AA AxRY ouvxA &8 MAL 15 3
ooy A ks el thFE 7|t i, e = A= mv|EkAIRE
L3y AduA && FES Asietes WIFoE PHASS & F Uk

MH =& I&FHE oUA o= w3t axde IF8E st dyA o= ¥
3l Aot o Fx Wst aRE EEst FAEY F Utk <& HE HH, I
vzl el S, Y O 42 ‘91 A=A Fefx= Wst FAX 0.784,

AMHE =

0.686, 0.942= oA FAF= &3 2z 0.719, 0.687, 0.9463 =% &3} z47}
1.091, 0.998, 0.9952 =T} o|AS i@ AR IFEES Y= FF= 7
A daol FEHAAIR, T2 39 v AYS & & Aok Ageo], AEY

(201D, Y% - el (01)9] AFME Seliket oA el W] o]
A Tz Ze] Gl A 4ee ANT H Ytk

7 mye] FBBAE B, AFAA] BHE FHA BEo| /|ERY L]
2 MH =3¢ B8 @4 olux Yok motg 2 2§ uA Yoks &
g FlHon 24 5 Utk V1% 2¥ 128 MP 23S o gale] A Tz
a3kg O§3 T2 Edsh aFU FE B3 ol set bsge ¢ % 9
T}

© 2020 Research Institute of Industry and Economy 93



=dd, o|71&

(|

o} o]AlQl (201D 2000 € 2010 7FA] $-2lubel Al 2P e ouA HJSxEE=
AH T 4.6% MAHALH o= A = T 2.4%, TF2E 2.3% 7Nl
1018 Aoz A3 vl vk B AT 2000~2016'3 717F AR Hefwrt A
P 2.15% A=A Heke mael FEIAVL 27 1.10%, 1.06%) MAE A}
| EnAciRss RS B X@rﬁb O A dERa, maA A o= sael
Z 33= u A FAHAT 284, B AFeA TetE o] 2007d o] %
el Az A Hex Mol 3, 72 2RBE IA Fes T

3
|

& N
o

jng

N

St F AT 2= duAEES & 4 o
<E H M= ol X| &tz Bist @0 235H(20004, 201654)
T a3 A= 734
(p,) (p)
Z] o E:_ S T
5 e Ik Osd 3 SRt
23 H 3}t
TE T Hof= 5=
(IT/10) - a3 a am
(ny) (p,) (p,) (py)
o 0 0.707 0.834 0.847
Q) (-2.15) (-1.13) (-1.03)
Al Lo 0.707 0.844 0.838
= (-2.15) (-1.06) (-1.10)
VP 0.707 0.834 1.011 0.838
(-2.15) (-1.13) 0.07) (-1.10)
0.847
] 0.707 0.834 (-1.03)
A
9 (-2.15) (-1.13) 0.838 1.011
A (-1.10) 0.07)
) 0.784 0.719 1.091
= MH ] 7 oF
5 (-1.5D (-2.04) (0.54)
0.686 0.687 0.998
5 A
- (-2.33) (-2.32) (-0.0D
= 0.942 0.946 0.995
I
(-0.37) (-0.35) (-0.03)
* 4T 9t SxtE AWT E7%Y.

94

© 2020 Research Institute of Industry and Economy



<3El 5> =Y ofqX| Et= #HE 2
(L2 28, 2000-20165 7|&=0ix HHH diAl)

11
1
0.981 0.981
1 == g -
02
60 et ni§§if“<’ B52 44
8802 050N | B
0.855 0.859
0.8 0.838
0.7 o 0.732
0=k 0.714 = 0707
0.6
9.5
2002 2003 2004 2005 2006 20 2011 2012 2013 2014 2015 2016

<8 6> M= O8Y oflH{X| &=
(M2 2%, 2000~2016'4, 7| ==
A A F1E

2R .
12 u
1200 1302 11631207 1102 y gy
088 1 pos3 oom i 038
1 FREMY - 51 3 Sus RPN T 085 055 0390 0994 53315 090 0978 Qa7 078 070 0475 vy oom 0978 8
s 103 105 - ! LB, e
— 1005 Cabig 0951 L EE T ST NPT Y P oo
1 pog 0 100 gttt J nop 09 *
: y 02 B3 ggy
1 g dee
%) 053 09
8 0 0435 0843
ma.mm ot %8 0805 g 08
5 0% 078 e
L "xlwz
i "“-.
LT M ettt w3
ol T 27
07 0766 40753 0750 0768 g 22 #==0
0726 0719
o a6t
e 0.6
ub
05 05
2000 201 1007 2003 2004 2005 2005 2007 2008 2009 1010 2011 2042 2013 2014 AL 16 W0 20U 02 3 W04 N5 G5 207 A0S N9 L0 B M2 M3 N0 IS 20

oA THRFIE AA

=g= 1327

07 u i 3

074 0

05 05

10 2001 2002 200 2004 2005 2006 2007 008 X9 2010 2011 2001 2013 M IS 0lb W0 000 201 03 A

07 2008 2000 A0 WM AL 03 WY W 2006

(© 2020 Research Institute of Industry and Economy



=dd, o|71&

<I® 6> OAS 23 M29] 159, A4 a3t £4713F 5 ol9A Wstst
AEAE BoEh dUA AFeF 2FAA duA Jog= aies 4 A 7k
of Ax U FA= Jjdel Z1Msta A= A= & 4 Atk 53] 20004
IHRE] o]E e A2 FEHAT duA] Hdx JfA FEREAIE S 7
FA & " U] Fofx maes AE5Hor A4 Zlofstal ok oA
of IFNA odA HAdE Tae= A 7IZE oYA Hd= A6 ZA 7]
o FxERE PfSAT Rl Zl9stal e ALE YEET. ou|A
oF IAFolA oA Het= F Wdle JdUA Hox makel Aol dARIH
] 20073 o] %9 Wat= vl FARSH 20073 AFom oA Hef= T
o] F Fog FIHI Ut} o7 A nHeF IFe] W EE AxY
14 oA Fefe Wdlel= FFo] Atk WA nHF IF AUA HF=
o] Wk wje A oA FJofx= a3 st "ol FARSHAl yERd T

)

iy
=
i

of

ol N

=z

ox

e riJlTH-QO{N-&O{N
[o}(}

<8 7> 2E|Liet AR TeEIHCF 7[&)
©9]:US$/bbl

1200

IoHe]4dRl, 201D. <A o= avtel nlwsy

AHE 2007374 oA FHofee FE
Aok 28y 200003 o]F HurkE 7]E3S 2011-20143 71 5 oy
A MNAEA Gt 1S A 5 olu|A FJeFAdelA A

37 Alefol AN MEoz FEHET.

96 (© 2020 Research Institute of Industry and Economy



FE|LEr M= oHA] &

o
rII
Job
lo
0]
ro
AT
1z

5. 20F I AJAKE

gotol AZY U1 4T AUA £E WAL 8 W] FHE F L5

o 2
2 aQld el 2718 FAAG. R0l LMD | 4 S Assge
W AurE o gl AgSHe WY A% R¥% tlEel MP, MH B33 2& o

AT BEe M, Z83unh

w4 A3, 20008 tinlgk 2016139 A=A oAyA] Fek== 0.707=2 2000
Ho} 29.3% sttt & S AAE du|A BAFe] aE SoEWA Y
A E&L RHg=E %O}J Aoltt. ol AW WIEE S48 -2.15%, =

AA AUA a8 B4V T A% 2.15% T FH Zdua A

ol = ATt AxY YA && Fdol= NE HF o et
Feb ol q A g ef Akdoll A AR ek Atdor T2 Wit I Ulid o=
UERETE oldd ouA] Hoks el 72 A HlzshA AlxY AA oY
A 'Bee vd 44 1% A= AT F 7T Aem FE AT

aHY AZE YFoiA Bk, 20009 o)F ES] AL&HY Azl o
Uz £& AL 20073S 7oz AA Ao Solrls Aoz et o
2L 20073dHE Az Wold T2 a37F 24 £3Hd ®vi JIE AF 9
A &2 238 Aster] AFE WEow BAET 53] o] AVlE f7t
HiEd 10088 A3lstd 2uf70s< Adstd Azl oA deof =

(—

TP
ﬁ
n.tlo
ot

B Oﬂ%Loﬂ P:— ZIE dAFee 28 9 Aol old AT 2E A4S A
itk A oA Rgog HA FxIEAE IF FxEAS IFY
TZ2EHNZ FEsI Foetgth. 1 Ay 2L FEREFVF AFW FREAE
o o ®Bo] duyA FJegm Ao S X Aoz ZEyth & tE gAF
23 MH B¥E o] &3t A 72 a3 AA AU Jx a3&5 I1F
HE AESNA fetstdth. MH 284 A4 dux] g HIE A
AR, Tk, ey I aFLE FESHE BAVIE F 7—%7—% ‘Lﬁéﬁ
1.51%, 2.33%, 0.37% && F4HAJG. duA] SHF a7 duA a8 P

8] g o, MR A T 1S oA B B W zel A9
2o Zolth oluA A T S3hs 1AEE - MAIFEY 5 ouA

Bl At o) oluA] E& el ZA V] WeeE S4HET = A oy XA

© 2020 Research Institute of Industry and Economy 97



=dd, o|71&

= 8 U HokE Wsh ave 1§E Fx W
she] FA8) Bol IFWEE UX HGE AY Aabe] FEeA
o

A .

FUEAS Y, 7|2REY L1& MH 2%
ZF 259 UA HE 8a3E FUHHe
AT & ok 78 2y L2& MP 28-S ol &3l HA Fx &34E IF
= 5ot I 7= a2 Y
71E AT E F Ws B8 2

H

[e:

N
41y

EAHE P2jo] ohyy] WEe] AFHE olsfst Hl ofelgol ATk oY
A ngs] 98 B AN} Bo] 24 ARE JFAE WG PAL of
8ot AWT F/IEE BUSE B4 A% WA 0 44 AREE Qo=
bt

2847 71T Az, 2T ouA Wb de B8 7Y A4 An
=RdA 7Y A9 oA 58 4 wh3 SAG o8 AR, A=
A4 9go] ardh waA QDAHE AHo] Aze) A T 4
2 el BT AFHQ nRAIAEe} YA B Ao Waste A
3 ul gl

=4, 72 /iAo dadolth B BEAS TaA Az Wl o
JFoNAM A A Han] dFoze HlF Haks ARt &
= & F Atk mEkA, Ao oA Z& e A TFEEe 48T
ol A FA 73 daido] viFdrh

AR, A Gar] el tigk ol|A] &8 F3 o ste] Aot
B dolA BRol Az o ILF Tkt duA e Aol vA
A= Aoy 7= =4 Z37F 7P v 2o Yelt. 7HE oy A

A8)7} B QB T EE Aol AAHT i Aol whghA, o E 4
de Ogew ouix e Mol RAF AL WA setalelo} aH, olF
=2 A4 oA sdste Adsis 2o aRHel AxY dux Ee A
o] ° oz YAt

98 (© 2020 Research Institute of Industry and Economy



ettt M= olHX] 58 Bste| ol 24

o 2 s
%,

HAED, & oI, (013). A S5H7F iR 7RSI} L /4, A A

Aol & A¥EA, (2011). LMDI BPHES- o] 83k =] AP oA 4n] 29l
w3l B, ARG AHTA 1K), 49-76.

AEY, & A= 017). =1 o =] 28] ¥ske) 291 ) 4, A BA AT

A, d92, & A7, (2015). 008~2011d AFFF-ES] LA 4] 2 247}

HlE S50 gk aRJAEMNATF. R GA T 143), 203-227.
& AR 4. (2008). T8 FE|EA WHES o] &3 oYX AH]| HE B4,
St R A 2= 8] 378F5] %], 452), 91-100.

U, & o]d (2008). AFYF-E oldA && wstal 4. e - A
75 17A2), 255-286.

wall A, (2019). LMDI #HEE o] §F -Pejrfe} ofr] =] £F] ¥5Q ¢l 4], iALst
A=, SHHSL

A, & °0]71F. (2019). THAIS LMDl £35S o] &3 X Fol| x| 4AH] H3}le] o
& A FY AT, 412), 221-243.

WS, & 7150l (2013). @ YR AGRE o if=] Lol thgk LMDl £l
ol B4 o X FA 7 1X1), 67-103.

53, (200D, Sk AP AUvAEE FIHIL. A - AT AE T, 1AD),
135-159.

o], FFF & UIA (2007). =7t A eR W a5 FXIAA AR et
AP RRe] AARE 7, 1A 7R R4, 1-19.

o] A<l (01D. A 4w 'S AAAS TS 9% FUUAEEE} FAHE A
T-AEH A8 A EE H7F 2 oyA ARAE 34 10, | ABA
AT, 712 R A4, 12-15.

o] 4]l (2012). A4nl-aFE AAAE] TS A% IV AR EEE} FX1HEk A
Pzl @FY AUATE D Aok BAF B, NAAGAETE, 7B
2 3747, 12-15.

AT, & AFS). (014). FU) AR A - oz LHFTE vl -
LMDl Qo183 W e 88 o/ ZFa92 1X1), 121-143.

Ang, B. W. (2005). The LMDI approach to decomposition analysis: a practical guide.
Energy Policy, 3X7), 867-871.

1

A

A
'_'I.

A

© 2020 Research Institute of Industry and Economy 99



=dd, o|71&

Ang, B. W. (2016). A simple guide to LMDI decomposition analysis. Singapore,
National University of Singapore. Department of Industrial and Systems
Engineering.

Ang, B. W., & Choi, K. H. (1997). Decomposition of aggregate energy and gas
emission intensities for industry: a refined divisia index method. 7he Energy
Journal, 1833), 59-73.

Ang, B. W., & Liu, F. L. (2001). A new energy decomposition method: Perfect in
decomposition and consistent in aggregation. Energy, Z&6), 537-548.

Ang, B. W., & Liu, F. L., Chew, E. P. (2003). Perfect decomposition techniques in
energy and environmental analysis. Energy Policy, 3114), 1561-1566.

Department of Energy(EERE USDOE), 2003. Summary: Energy indicators system:
Index construction methodology, http://www.energy.gov/sites/prod/files/2015/06

[f24/index_methodology.pdf

Gonzélez P. F., Landajo M., & Presno M. J. (2014). Multilevel LMDI decomposition of
changes in aggregate energy consumption. A cross country analysis in the
EU-27. Energy Policy, 68, 576-584.

Jiang, J., Ye, B., Xie, D., & Tang J. (2017). Provincial-level carbon emission drivers
and emission reduction strategies in China: combining multi-layer LMDI
decomposition with hierarchical clustering. Journal of Cleaner Production, 169,
178-190.

KESIS(= 7}l A A S A S B A 28] www.kesis.net
KOSIS(=17 & Al 32 ¥) Kosis.kr

Liu, F. L. (2004). Decomposition analysis applied to energy: some methodological
Issues, Master Dissertation. National University of Singapore.

Liu, N., Ma, Z., Kang, J., & Su, B. (2019). A multi-region multi-sector decomposition
and attribution analysis of aggregate carbon intensity in China from 2000 to
2015. Energy Policy, 129, 410-421.

Xu, X. Y., & Ang, B. W. (2014). Multilevel index decomposition analysis: approaches
and application. Energy Economics, 44, 375-382.

Zhao, X., Xu, H., Yang, J., & Chen, Z. (2010, June). Study on Chinese industrial SO
2 emission intensity based on LMDI I and LMDI [l method In 2010 International
Conference on Mechanic Automation and Control Engineering (pp. 1665-1668).
[EEE.

100 © 2020 Research Institute of Industry and Economy



FE|LEr M= oHA] &

o
rII
Job
lo
0]
ro
AT
1z

An Analysis on the Change of Energy Efficiency in
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Abstract

This study examines the energy efficiency change of Korean manufacturing industry from
2000 to 2016 by LMDI decomposition method. In particular, we focused on the change of
energy intensity and compared and analyzed energy high-intensive, midium-intensive and
low-intensive groups using LMDI multi-level model. As a result, the structural change
effect and energy intensity effect contributed to improvement of energy intensity during
the analysis period. While the energy efficiency of the low-energy and midium-energy
groups was significantly improved, that of the energy high-intensive group was relatively
minimal. Therefore, it is recommended that the energy efficiency policy of the
manufacturing sector should be focused on the energy-intensive industries. This study
shows that the LMDI multi-level model is useful for distinguishing between-group effect
and within-group effect and for identifying the relationship between single level model and
multi-level model.
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