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Decomposition Analysis on Energy Consumption of
Manufacturing IndustryT

Suyi Kim*

ABSTRACT : This paper analyzed the factors for increasing energy consumption in the domestic
manufacturing sector using the LMDI (Log mean division index) decomposition method for the period
from 1999 to 2019. Among the LMDI decomposition analysis methods, both additive and multiplicative
factor decomposition methods were used. in this analysis. According to the result of the analysis, the
factor that increased energy consumption in the domestic manufacturing industry was the production
effect, and the structure effect and intensity effect were found to be the factors that decreased energy
consumption. In particular, the reduction of energy consumption due to the structure effect was greater
than that of energy consumption effect due to the intensity effect. By period, it can be seen that energy
consumption increased rapidly due to the production effect until 2011, but after that, the increase in
energy consumption due to the production effect slowed down. On the other hand, after that, the energy
reduction effect due to the structure effect and the intensity effect became prominent. In order to save
energy in the manufacturing sector in the future, energy diagnosis and management through EMS (Energy
management system) and FEMS (Factory energy management system) are more necessary. In addition,

restructuring into a low-energy consumption industry seems more necessary.

Keywords : LMDI, Factor decomposition analysis, Energy intensity, Production effect, Structure effect,

Intensity effect
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20154 | @& ol FAARE= 2100 70A] A &= AF5-&2°C oY= A
ghot7| & grofatgl om, 2018 ol kel IPCCE] M2t 24d3} 1.5°C EHR AL E
A71 &= = AALE] = 2050 HaxF ol gt B ado] xE Uk ofof wheh A=
M7] Aebas w3 72K Long-term greenhouse gas Emission Development Strategies,
LEDS); & ‘gtAZ 3 (Net-zero)’ O 2 A5, 1 7 AA ZA] 12030 272417}
2~ ZF=5E H(Nationally Determined Contribution, NDC),* & AFeF Z243}7] &l =¥
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£%YL 93 = Al ek 2ok, kAT 2L o] gt &4 M Fams
= 913t U A A& H3E=2030 522050 5532 0f tf-8-5k0] A 4 o2 = E 4]
E2ATE EUCIA = 2030247k AH5-532.9F T 50 2030 O U A B8 H3EE5 4|14 2
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HIZE TR 18 2] 71 W] Fe] ZoiSa 9IA) Shek. ufebA] B el A A4 20
W BOk eiuet A2 ofuix) 2ulo] fste] 71 F7hRelo] RIS Atnln i o
ol %] o] chak AlAE 112 B3 Bl o Ul K] ] 7k 10 that £.9)

Haj) -2 gfAulo]g A Qe A(Laspeyres Index) @} t]H| ] o} Q1€ A(Divisia Index)
S T 1EeR s et ehaatolg| A Qldl o) £k W E 0 2= Modified
Fisher ideal index method(Ang et al., 2002), Sharply 2 ¢1:-3}] B Z2(Albrecht et al.,
2002; Sun, 1998), Adaptative Weighting Parametric Divisia Index %-=(Liu et al.,
1992; Ang, 1994), Additative Perfect Decomposition Method(Chung and Rhee, 2001)
o] 9lou t]u] 2o} QlEl A(Divisia Index) HFHE.0 2= Ang and Liu(2001)0] 4] 7
1=l <A LMDI(Log Mean Divisia Index) B3}, Ang et al.(1998) ]| 4] A|A|E 714
Z LMDI "l o] it} 1 9]oj| 4| Boyd et al.(1987)7} A| A8t 45 4] AMDI(Arithmatic
Mean Divisia Index) %} Boyd et al.(1988)¢] AJA|St 7} 24 AMDI HH o] Qlt}. o]
Z0]| 4] LMDI ®'HH-2 factor-reversal testS W30 2 3 A v E] x] ok = 212}7) A1lo|
4] QR=TH= o] 9lom), Aggregationdt tf ATHIS 43 4 Sk whEbA] 2 o]
Fol M of] 714 4G 71413 Q= LMDI HPE-S ALgafo] o2 4ul2 248}
AR} i

o]/ ol A&} Zro] LMDI A 25 0]-8-5fo] of| A B, ST vlE S 7
A3t A2 += Kaivo-oja and Luukkanen(2004), Ang(2005), Kwon(2005), Lee and
Oh(2006), Han and Shin(2007), Liu et al.(2007), Bacon and Bhattacharya(2007), 3}-21%}
(2008), L}Q174-0]/4d<H2008), o]{rol3]->(2009), /- 2H¢17%H2009a), 21/
2121(2009b), Oh et al.(2010), Z1Z=0]- A& 41(2011), ZZ=0]- AABH2011), 714=0]-8H4
%2013) kA . 711]_'_(2014) LR A]H_J(Q(HS) Zo] Qlt} o] o)A 2 A
ol gk oA & asH] B AR vl Ewkol| iRt 8 Q1@ el A4S Al HH ok
Atk W17 0] 42008) 8] A= 4hd ol gk LMDI 2Q128f] 412 Al =35}
Ak SHAITE 7| E A o thH]ske] A|A| B4 e ZASHA] kot A& Q1 A4 Aol
w2 2491 ks uhepstr| 7t of 2l SHol itk ol HEA(2011) M=

S~

2) LF17-0l 47H2008)9] Aol A AAGH 02 B4 st oLt A thH] o Ui x| dma sto] chald &
Halsick, 2 71215 7] 1991 ol AFmE 199240] HJoi, 7| 2Aw} 1992 0]z HEAw}
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L A 291 9] ol 2|40 WISk S ALELT, TR 3, O EIkE B} )
Lok upeba] 22 2) 2018 o] Aol FLj A2 9] A1 AARET, AL o]
2] o, A 0) Watol] chalA] mA sl na

(B 1) =W Mzl L it H3K(1999H3-20191H)

1999 2009 2019 ogﬁgii 2z to
e A TR A
(109 | (%) | (102 ) | (%) | (102 &) | %) | (W)

Al gl o)) 645,196 10.03 750,153 6.36 977,791 6.49 2.10 51.55

Ao o 71| 430,629 6.69 443 811 3.76 380,634 2531 -0.62| -11.61
22 2

*‘E, > 36,925 0.57 47,807 0.41 53,427 0.35 1.86 44.69
A=

A @ ol 189,068 2.94 234,841 1.99 266,294 1.77 1.73 40.85
515 dl

fg‘ _ ’jL 1,423,259 22.12| 2,516,609 21.33| 3,658,592 24.28 4.83 157.06
—|‘1T§4'Q1

HS&53E 176,209 2.74 292,801 248 344,481 2.29 3.41 95.50
Z7F Tl

H]Eiag%z\— 1,049,634 16.31| 1,479,749| 12.54| 1,942,479 12.89 3.13 85.06

71 A5 1,640,308 25.49| 3,728,898| 31.61| 4,888,323| 32.43 5.61 198.01

e ]| 769,414 11.96| 2,172,760 18.42| 2,406,391 15.97 5.87 212.76

71EHA| = 73,691 1.15 129,154 1.09 152,748 1.01 3.71 107.28

A ZAQAA |6,434,332| 100.00| 11,796,582| 100.00| 15,071,160| 100.00 4.35 134.23
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1999 2009 2019 AR L o
coi | oE | e | ws | e | s et
(1000TOE)| (%) |(1000TOE)| (%) |(1000TOE)| (%) | (%) o)
Al ol chal 1,566| 5.20 1,542|  3.65 2262 446 186 44.45
Ao 9 v 3,970 13.17 2,813|  6.67 2,007| 3.95| -3.35| -49.46
=4 9
e 227/ 0.75 297 0.70 255 0.50] 0.57| 1214
AR 2@ ol 2,012|  6.68 1,815 4.30 2,027| 3.99| 0.04 0.72
sfet 9
PPl 3,537 11.73 7,622| 18.06 10,989| 21.65| 5.83| 210.71
H| 34305 5,343 17.73 5,514 13.07 5,087 10.02| -0.25| -4.80
47 4
SR 7,214 23.94 10,724| 25.41 11,772| 23.19| 248 63.18
7| Al 3,159 10.48 5477| 12.98 9,066 17.86| 5.41| 186.97
G274 1,008 3.64 2295 5.44 2,904| 572/ 498 164.50
71EHA| 2 2,011|  6.67 4,097| 9.71 4394) 8.66| 3.99| 118.49
Az A A 30,139| 100.00 42,195/ 100.00 50,762/ 100.00| 2.64|  68.43
AL&: KESIS, ofux iz,
(H 3) 2 M=ol ofldX| &Ut=(1999H-2019H)
GBS 2| (RTOBe 9| imome) | IOV
Al W chul 0.2427 0.2056 0.2313 -4.68
Ko ul 7hz 0.9220 0.6337 0.5272 -42.82
2 9 A E 0.6161 0.6215 0.4775 -22.50
AR 2ol 1.0644 0.7727 0.7611 -28.49
slet @ Ag3lst 0.2485 0.3029 0.3004 20.87
v 5453 3.0324 1.8833 1.4766 -51.31
H7F 9 v ASS 0.6873 0.7247 0.6061 -11.83
7\ A1= 0.1926 0.1469 0.1855 -3.71
e il 0.1427 0.1056 0.1207 -15.43
71EHA % 2.7290 3.1719 2.8765 5.40
Az AR 0.4684 0.3577 0.3368 -28.09
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Bt o3t ol A 4xn] A7} Xlé?—ﬂii AR om, 1 o]Fof= T2 avte] A
A7V7F 2w FO1 B @S Hol i QAT = o8] Abg o] X E L
o ol oA 4H|E FHAA7]E 89108 ZH-g8kL oleS o 4= Slth
oA ok aItR Qg of| LA A= 20141 0] oY 2| AH|E A7 | = W
o2 Agoal . o= oY A et s A E AL Qe ST L HE 2ol
akaL Qlek. S5] i dA A7 AAIH 20159 o] o= Yok AL QIgh o 2] 4
H7} Wo] Z0] 511 9l AL B 4= Qi) 20164 o] Fo= LR AT QI8 o 2| &
] Zha R ok ROk gt QIgh of | A AH] ZhA7) oS FEl s A] AL et
(H 4) I HZH oflHX|AH| 7FEA Q126 2M(7|EHAL 1999H)
t+9): HTOE
Ay AFE ) Fzau opw a1} Fa7)
2000 4,651 -956 573 4,268
2001 5,347 -962 368 4,752
2002 7,994 -1,358 -536 6,100
2003 9,624 -2,030 1,340 8,935
2004 12,671 -3,151 -320 9,201
2005 14,000 —-3,343 -952 9,705
2006 15,943 -3,690 -2,327 9,926
2007 19,111 -4,022 -2,520 12,569
2008 22,018 -5,003 -3,421 13,595
2009 21,491 -5,054 -4,380 12,056
2010 28,344 -6,566 -3,680 18,098
2011 30,949 -7,144 -3,094 20,712
2012 30,624 -7,046 -3,923 19,655
2013 30,782 -6,210 -4,742 19,830
2014 30,736 -5,635 -5,643 19,457
2015 29,649 -5,020 -4,142 20,488
2016 31,031 -4,783 -6,293 19,955
2017 32,602 -5,250 -6,540 20,812
2018 33,840 -5,677 -5,842 22,321
2019 32,884 -5,782 -6,478 20,624
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199958 20198744 =5 ol Ul 2] 4ot Z7}akol] Tiet 2ol s Bl <19 2>
of] LhePLE gict. o 4] AT Ofk oL 2] et] 57}2o] 32,884TOE, 2317k} Ofh
oL R AH] ZAEFo] 5,782TOE, Aok g w0 &J3t ofju] | AH] ZhAEFo] 6,478TOE
2 Ul 3 9o m] SR TH= 20,624TOES] oVl 2| vk 5712 Ho| 1w 9lek. Al4ka
SR ELTERES L TS B DR -2 L L I o )
TH= 212 10|31 9)0.0], T17k] off | ) 4] ok 9 kel 7]l o)gk Fx7} o]
A% 1 89S Ho| 1 ek A & 4 ek

A tu] ofuix|4n] Z7heol gt R QlRa) HALe <w 5>of <T13>o] Leh}

olTk. <E 5>olAi Zj7re] feld TR|AQ) ofu x| an|ke e glon, <1

(B 5) =W MZEYQ ol4X|AH] 7HHA QQIFEsH 2A(THCH])
oH: HTOE

A e Aopwaz F}
2000 4,651 956 573 4,268
2001 695 -6 -205 484
2002 2,647 -396 ~904 1,347
2003 1,630 -672 1,877 2,835
2004 3,047 - 1,121 -1,660 266
2005 1,329 -192 -633 504
2006 1,943 -346 -1,375 21
2007 3,168 -332 -193 2,643
2008 2,907 -981 -901 1,026
2009 -527 -52 -959 ~1,538
2010 6,853 ~1,511 700 6,042
2011 2,605 ~579 586 2,613
2012 -325 98 -829 - 1,057
2013 158 836 -819 175
2014 -47 575 -901 -373
2015 -1,086 615 1,501 1,030
2016 1,382 236 -2,151 -533
2017 1,571 -467 ~247 858
2018 1,237 -426 698 1,508
2019 -956 -106 635 1,697
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¥}, ok avtE Fafstgict & fAle Ad thid] o X 48] F7h&of thste] A
Artas), Fad) flofe avkE Zafstich

HA 7|29 %(1999) thy] ERAE712] =4 oy 2| 4] 27180 Tt
eS| =42 <3 6>, <17 4> YEh Stk ol & 57 20109 2] 79 1999
] 2010 7H4] & o J A 4xH]= 60.05% 57t =t AAta o] 2JsA] 108.88%
7Ft At o] SfslA] 15.69% st o, o aato] ofsfAf 9.12%
45tqich wheba AHATE TH2.0888), 2 A TH0.8431), F ok ATH0.9088)S WF F
St & A7 =2k 7] A A7k 1R 21 o v A 4] STl 7] o5kt L.
1, Ag=7F 1 H ok 2F0 1 ofj U A 4x8] Z5of] 7] o3k itk Zle o 4= Sk 1999 7
20197HA] =2 of| A K| 48] S7hEol| tiet WA Q18 Aihs <17 5>of U

o
ol
N Lo ok
oN Hr

N3
Jn§

( 6) =4 M=EY ol4X|AH SHA QI 2A(7|EHE 1999H)

AYAYE T} TR} Heofw gt a5}
2000 1.1553 0.9708 1.0179 1.1416
2001 1.1791 0.9708 1.0114 1.1577
2002 12732 0.9598 0.9839 1.2024
2003 13227 0.9427 1.0397 1.2965
2004 1.4433 0.9128 0.9908 13053
2005 1.4959 0.9083 0.9730 1.3220
2006 1.5797 0.8996 0.9354 13293
2007 1.6989 0.8945 0.9325 1.4170
2008 1.8276 0.8720 0.9106 14511
2009 1.8218 0.8684 0.8849 1.4000
2010 2.0888 0.8431 0.9088 1.6005
2011 2.1850 0.8349 0.9248 1.6872
2012 2.1865 0.8353 0.9047 1.6522
2013 2.1920 0.8536 0.8861 1.6580
2014 2.1964 0.8657 0.8655 1.6456
2015 2.1183 0.8807 0.9005 1.6798
2016 22036 0.8853 0.8519 1.6621
2017 22762 0.8759 0.8479 1.6906
2018 23170 0.8685 0.8650 1.7406
2019 22962 0.8640 0.8490 1.6843
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o]0} L BEL <H T>, <L 6>4] Bz e} o] Hdrhu] Su A 2918 2
ol A= Tk 20125 201697 = P2 A3 4 4:gko] 1HTh 2 ghe Hol 1
O AP vheo @ gheks) BAE o] 7]7EFetels ofu x|than] §1%0] Taz o]
woHE AS o 4 o, Al o v A Hef==20104, 2011, 20154, 20181 A
ofshais A eE] A 212 2He1g 4= glek AAHLTHE 2009, 2015, 2019
R|eJahatis A4 A4gko] 13Tk A A AAHRILR 15k U A|4H] F74E L 4 Gk
2009, 2015, 2019¥l o= 2|gto] 1390k Ao} AALE 2 Q15 HdThH] oL 2|2
] 242 8holak 4 9lck 200943 2019 W ol A4k I, P T, ok FThE o
Y2287 At u] 2SS o 4= 9lek 2015 el AT Qls ofui 4
7} 7P A A R Aok okE AL ofste of oful 2|k} 7 1sh k. At
2022015 FEIH= ATE] U} 2u7k AE F745E 8-S FAT 4= e,

(B2 7) =W Mzl oliX|AH SEA 2126 2A(TIAHI)

ATt A} Horeay FaI}
2000 1.1553 0.9708 1.0179 1.1416
2001 1.0206 1.0000 0.9936 1.0141
2002 1.0798 0.9887 0.9728 1.0386
2003 1.0389 0.9822 1.0567 1.0782
2004 1.0912 0.9683 0.9529 1.0068
2005 1.0364 0.9951 0.9820 1.0128
2006 1.0561 0.9904 0.9614 1.0056
2007 1.0755 0.9943 0.9969 1.0660
2008 1.0757 0.9749 0.9765 1.0240
2009 0.9968 0.9959 0.9718 0.9648
2010 1.1466 0.9709 1.0270 1.1432
2011 1.0461 0.9902 1.0177 1.0542
2012 1.0006 1.0004 0.9782 0.9792
2013 1.0025 1.0219 0.9795 1.0035
2014 1.0020 1.0142 0.9767 0.9925
2015 0.9644 1.0173 1.0404 1.0208
2016 1.0403 1.0053 0.9461 0.9895
2017 1.0329 0.9894 0.9953 1.0171
2018 1.0179 0.9915 1.0201 1.0296
2019 0.9911 0.9948 0.9815 0.9677
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