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consumption in machinery industry
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2007 4 2008 44 2009 44
=920 pVAE<UUUUT =D UaE5[pVAle<UTUUT CO=D U563 pVate<U 0uT

. 929255 T 5; P38 7 . (R J

§ H H 4
58 s & E
g '} g
o B ° 5| o B
23 2% ¥
& & 5 & (]

gl 2 I g

& T T T T T T T 8 T T 1 T T T & T T T T T T

G0 NS 205 Bes A0S Seds e G feds 205 Seds  deds  Seds e G0 NS 205 Bes A0S Sewds  ews
Eneay Consumptan 1 Enery Consumptn 1) Eneay Consumptan 1
20109 2013 20124
=097 T59(p-Value<u0u0T] U000TY =0 97767 (p-value<0 000 Ty

5 %é’o A S - o5 5

s A3 : 5 (o e

¥ & 3 7% H i
58 s & E S
g ] 5
5 5. 5
o & o % o &
5 & 54 5 &

5] 5 5] 5] #7

G0 fes0s  2e0s  Seds A0S Se0s s Gt fets 205 Geds  Aeds  Sess e 000 fes0s  2ee0s s A0S Se0s s
Eneay Consunpton 1 Enerey Consumpton 1 Eneay Consunpton 1

Figure 9. Relationship between GHG emission and energy consumption

in electricity industry

- 14 - .
2 A S2tT

 —

& -

R



2007 9 2008 9 2009 4
A7 (p-value<U 00T =] 3(p-value<U.u0UT, =] 06(p-value<U.000T,
A G U . g . 5 [ k
g g =22 g fi=2s
g g g .
8 . 8 g1
= R - N -
z ¥ I
g8 g8 g8
] ] g
g8 g £e
5 = r -
g B 9 B o 8
53 58 58
g . g g |
§ g g
Energy Consumption [TJ] ‘Energy Consumption [TJ] ‘Energy Consumption [T}
20104 20m4 201249
PVATETO00TY = S0 TP VaE=0 000 o= A TS VA< 000y
:@737x L :627 825x b/
g g [z g =5
] P £ ]
g ] g
7 7 7
88 g8 g
28 e 8 8
e 8 e 8 % 8
i® i- i*
S g S g Sg
8 98 . 8 »
i 4 s g 88 /
8 4 8 2 8 2
. [ 2000 w0 o . w00 2000 om0 oo . w0 200 o o0

Energy Consumpion (11 Energy Consumption (17

Figure 10. Relationship between GHG emission

consumption in nonferrous industry

Energy Consurption (1]

and energy

2007 44 2008 4 200944
=] -value<u.000T =] 9T(p-value<0.000T =1 [074(p-value<0.000T
o [RERRP ) FErgTe 7 & P 7
S N5 80 ¢ N1
2| 8] g
& & &
gl % 8
2 A g2
g : g g
58 . & 8| . 58 .
& & & 2
N S = 3 < v
8 8 8
&1 &1l &
o P R oz a0 oo s oo s o w0 e s om0 oo 120000
Energy Consumption 7] Energy Consumption [TJ] ‘Energy Consumption [T4]
20109 20143 201248
=092 T2 T(pVAIIE<0 000 Ty s 000TY 00007
s [ // 5 ) ;g,‘ag%’rsx s
8] / 5] H /
£ 5 2 s
H T T T T T T T &l T T T T T T & T T T T T T T
o awe ewo  ewo s wow oo o aoe o e s oo 120000 . aoe om smm a0 oo 120000

Energy Consumpton 1] Eneray Consumption ]

Figure 11. Relationship between GHG emission

consumption in petrochemical industry

_15_

Energy Consumston 7]

and energy



20074 2008 4 2009 3

g PVale<UU00T] g o 2({pvalie=0.000T) g =0 99T2T(p-valie<U000T]

g g 4= g

. LR A ) : b

g 8 g .
7 £ z B 21
g8 g8 £E
2 2 2
H i i
= H H
e o A . Y .

8 | g | g
° 8 ° 8 ° 8

o o0 oo e e 250 o so00 o0 s aem zs00 o so00 o0 w0 a0 s
Energy Consuroran 1) negy Consumton (11 Enery Consumton 11
20108 20ma 20128

8 COT=09868T(pValue=0000T § [COm=09956(pvalue=0000T 8 (¥ 00T

g =55,58x ® 7 . 5 =54, 959x P 7 g i

&Y=ty L= p &

g v g . g
g g 7 g 7 g
& 8 & 8 & 8
8 g8 g
g £ £
3 ] g
5 5 5
i e ft i

o <o w0 oo a0 s o o0 o0 w0 a0 s o somn oo w0 ao s

Energy Consumpton 1]

Energy Consumpton 1]

Enery Consumptin (1]

Figure 12. Relationship between GHG emission and energy

consumption in textile industry

2007

S22 Valie<UDuuT)

2008 H

7(:_07?(70{25? TG0 TPValie<U.000Ty

2009

=0 B3AB(p-val
o Bpsp-valie<Uuu0T]
24

&
&

& &
& &
& g &7
2 - 2
g .
g g8 g
8 i 37 8
8 s 8
3 © 34 3
] g ]
g d g g }
o w0 a0 .m0 a0 s eoooo o W0 moe oo e S0 6oooo o 0 a0 .m0 o0 s eoooo
Energy Consurpton 1] Energy Consumpton 11 Energy Consurplon 1]
20104 014 201249
& COTDEsVAIe=0000T) 5 COEUR922 TpValue<0000T] & COT=UATZ53pVae<0000T]
&0 22 3 Ylp 436 H ﬁ%g‘ss&
2= . 8 W= &=
g g g
= 8 2 = 8
g8 21 gé
g = 2 55
g g
5 8 8 5 8
i3 i3 i3
:e . i :e
g8 . 28 s g8 e
5§ : 5§ 5§
& &1 &
o WMo o0 mm0 o0 S0 s0oo o om0 a0 swoo 6o o o a0 ;w0 a0 swoo  soooo

Energy Cansumpton ]

Energy Consumpton 11}

Figure 13. Relationship between GHG emission

consumption in cement industry

_16_

Enecgy Cansumpton ]

and energy

= A =

 —

1-

§ &k



GHG Emission 1C02eq)

GHG Emission 12026

(GHG Emission 1C020a]

30005

20105

1105

]
&

1105

oot

o000 vsoooon 2000000

so0000

toooo0 1sc0oa 2000000

sa00a

2007 A 2008 9 2009 9
=07 Ty OU0T CQENT P rAvE=U D00
7 ; P J i J
3| s /
g . i %
. g . 8 o
§ g
g B
wdl ¢ o
8 g8
&1 8
T PR P R A T e mw e ew  swe  mw e LT P R P R A
e orrsiont ey Crmion 7 e orrsiont
201049 01149 20129
@ 1y 0007y 17 E
g 8
& &
i
H
: :
Y a
R H
S N A A T e mw e ew  se  mw e o R A
Energy Consumption [T} ‘Energy Consumption [TJ] Energy Consumption [T}
2007 A 2008 A 2009 1
=] 49T(p-value<0.000T =] T9(p-value<u000T = 72(pvalue=U.000T
ek T B T (I RR® ]
=19 =19 =19
) ] 7§
i 8 58
) s g :
| : § i
N . g g s
8 g8
Z 2
Energy Consumption [TJ] Energy Consumption [TJ] Energy Consumption [TJ]
201049 2014 20129
TTEET000T TR0 000T 000t
d HP- T Cﬂr%gggb - T . 7 Fi
: 8 g
4 -1 g
8 8
. 7§
S8 S8
2 2
i i :
s f cE
58 S8
s 58
: 2
B B
8 -
2 2
o o a0 : a0 o [ a0 ; o o o0 2010

o 000
Energy Consumpton [T

Energy Consumpton 7]

Energy Consumption ]

Figure 15. Relationship between GHG emission and energy

consumption in ceramic industry

_17_



2007 9 2008 A 2009 9
Vale=0.75] C:%:Ymg}arvamezm T c_g;g: [pvalue=0.13333)
=5
8
2 g / g
& 8 &
7 g 78 7§
& 81 & 2 & 21
g - B = 5
; g8 é 8 g g8
s B s g 5 8 /
) e ° 2 ) e
] 3 H
g | e g < g .
g g g g .
. T r T r T T : T T T T T T T T T T T
e e A o we ww w0 2wz w0 e A
[ ——— Enray Consurton 11 [ ——
20104 2014 20124
ValUE=008333] 3{%@5?' AIIE=023333] ValUE=008333]
A g~ g =
g 9 & g
8- - g g
g 5 . 8 .
e ) o we o  mw oz e o o e )

Eneray Consumpton [T Energy Consumpton 1]

Figure

consumption in drink industry

Eneray Consumpton [T

16. Relationship between GHG emission and energy

2007 & 2008 4 2009 &
g = 427(p-value<0000T g = o4 T(p-value<UU00T o [CQIT=098496{p-value<0-000T
g FEOET i g BT I g [ e i
g =10 & =20 & =20
T T i
g ® g *® g *®
- 5 8 6 8|
Energy Consumption [TJ] Energy Consumption [TJ] Energy Consumption [TJ)
201049 20m4 20124
& [AEEeTAT=00T) R PATE<OO00T] )
£ 42 g / EE
- - -
& 81 & 81 & 81
g e g e S 2
$g) $g) s8]
2 2 2

Energy Consunptin [T Energy Consuptin [T

Energy Consunptin [T

Figure 17. Relationship between GHG emission and energy consumption

in automobile industry

_18_

A

=1
Tl
=

1_'_]'| 'ej}

[Tl



GHG Enmission tCO2eq]

GHO Emission (1C0220)

GHG Emission (€028

GHG Enission €020

20008 tai08 sei08

oer00

20008 0108 108 Be108

oercn

405 Bews 805 fes

2005

205 dei0s 6e05  Beu0s

0o

10108

20074 2008 A 20094
-value=033333) p}g:gsg&prvaiuezu T C_:gé%prvaluezu UB333) i
s fi5 5
/ 8 8] .
b Is
£ i
& s
8 5 :
T T T T T T é T T T T T T &l T T T T T T T
Energy Consumption [TJ] Energy Consumption [T} Energy Consumption [TJ]
20104 20m4A 20124
T R . KC‘:?&%LWME:U ) ) =y SPVAe=U 35T
g - g LY
7 & e B
& &
52 5=
3 &
g 8
consumption in oil refining industry
2007 & 2008 9 2009 &
Y TEPVaue<U 00Uy - Q=7 50p-vale<U DUuTy %—C_W: OTIpVaIE<U U00T)
=54 T N4 & T N=s4 .
fs Zs
§ 3 g 31
33 ¥ S .
3 3
.. e . . Al N ol
o & et H e
; g ) ; X
3 i1
T T T T = T T T T = T T T T
Energy Consumption [TJ] ‘Energy Consumption [T] Energy Consumption [TJ]
201048 2013 201249
o= (PVAITE<0-000 T £ CoT=0B78YT(pVaIE<0000T] £ CoT=09T09pVaIE<00001)
7:55(2‘655)( . = ;%7&7)( s —:%43'”
T g T g
s Ig
H g .
i ]
o 2% b g ¢
H . & e
s )
] g] »°
T T T T & T T T T 8 T T T T

Energy Consumpton (1]

Enecgy Consumption 1]

Eneray Consunption (11

Figure 19. Relationship between GHG emission and energy consumption

in paper industry

_19_



GHG Emission (10022

GHO Emission 1CO2e0)

GHG Emission 0020

GHG Emission 1C02aa)

20074 2008 4 20094
Waluew 000TY % %;/a!ueﬂ) 00Ty ;/aNJE<U 0007y
. .
S g3
] S % g3
g g
g . g >
4 . 24 g2
8 8
1 & %
‘Energy Consumption [TJ] ‘Energy Consumption [TJ] Energy Consumption [TJ]
20109 01149 01249
éz:ﬁ?ggé;«amemuuuu 7 % ::’f;é;z%asx PVATE=<0000TY :
H H
I Is
£ ) +
i i
ig &g
g ¢ g
Figure 20. Relationship between GHG emission and energy
consumption in shipbuilding industry
2007 A 2008 A 2009 2
QD ((P-value<U.000T) 3 L0 I656(pValie=U000T) & CQEPgTITpVame<UT00T)
g’ 2 N=40 2 N=40
1¢ 1¢
2 2
i i
L T T T T T j’ T T T T T é’ T T T T T
‘Energy Consumption [TJ] Energy Consumption [TJ] ‘Energy Consumption [T]
20104 201m4 20129
YDA VaTE<0 000y & D9S2 TEpVaIe=u 000T) & COrYSsATEpValie<0 000T)
AR & a0 o™ by = >
5 5
| 5 37
T Y e
0e+00 2e-05. 4205 Be-05. 8e-05 h 0e-00 2605 42-05 Be-05 82-05. B 0e+00 2805 4205 B2-05 Be-05
Figure 21. Relationship between GHG emission and energy
consumption in steel industry
S0 2] 2]} B
; e [a)
o 7
— 1

20005 405 beics  Bew0s  ews

oer00

20405 Am0s  Ge0s  Be0s  feids

Dsi00

20007 soi07 Ber07 sev7

0e100

20007 o7 Ber07 sevo7

0040




2007 3 2008 4 2009 9
ya!ue:u UTEE7) G/amezu UL ]
8 8
g4 8
g E
78 7 i
- = 3 8"
58 B 5z
5 51 13 i1
$g Zgl i
g g g
g8 8 8
84 g4 g
8 & &
o w000 10000 15000 20000 o w000 10030 15000 20000 . om0 1000 15000 20000
P —— P — Enery Consunpton 11
201043 014 20124
8 Value=000278) 8 =1(p-Value=000278] 8 =
g X =Y 915 g
g8 8 8
g4 84 8
g g g
7 78 7l
g §° 2o
s 8| g8 | £ g
13 Lk 8
gg £ i
g g g
B8 8 8
g8 84 8
& & &
o w000 10000 15000 20000 o so00 o000 15000 20000 . om0 o0 15000 2000

Energy Consumption [T]

Energy Consurpton ]

Energy Consumpton 1]

Figure 22. Relationship between GHG emission and energy

consumption in communication industry

2007 A 2008 A 2009 A
=l 33(pvalue<UuT709] 0] -value<U.00077) ofT=0 7 T{p-value<u.U00TT,
ETPRR J T L Bl ’
0 ) 2
8 8 8
g TE g
g 8] g8 g
¢ 8 ¢ 8 . Q8
B H B
: " ! ! ! : ! | : : : : ! ! !
o o0 o0 oo 20000 5 w0 1000 a0 20000 o o0 oo oo 20000
[ — rrsy Consumpton 71 [ —
20109 20149 220129
COT=0 S VAITE=0000 o0 TA923(pValue=0 000 U002 TP VA= 000
112%44315 ) eerex i (2108845 © 7 A
2 g 2
g - g g1
58 g ° s 8
84 g g4
§ 8 § 2 § 8
g 3= : g8 )
e B v
)
. o0 o0 a0 20000 . o o0on a0 20000 . o0 o0 a0 20000

Energy Consumpton 1]

Figure 23. Relationship between GHG emission

Eneray Consumpton [T

consumption in waste industry

_21_

Energy Consumpton 1]

and energy



™
o
e
o\
rlo
ok
o
=z
e
o
rh

ABA e YFOE AR AFLFo] & &

A7k wEFolgn B = glo] B FABAS dehidy, e
HEo] AN ZH3A X3 h(Figure 4)
B AFodAE B FAY F7F 270 JA vl gle BAE AEEA

o] fojigo] WojA BAste doll A7t Y THFigure 5).
WE T A Eo] EASHA Be TE ATl Bls) doizew &
A7 & AL 2 YEtv=], 11 o= s 4T HolA= §4, 2
5 od #39 YA EAS] 1 E4o) thEs] Wtk
I BEE JAEY Aol Folste FuuA FFS

O:

R U Qe TR MEA 0] AR Aol 3 AHRN &

A7h HH & AL oA Agol 71%@@1 @ % itk webd ezt
2

2 r
>
H
) ul
=
e
=2
R
ol
= @
=2
£
X
>
2
ofo
=2
lo
&
rfo
i
N
N
[
=
)]

- 22 - o]



a3

)6]'

3} A th(Figure 12).

FEAFY S 2007 A 5E 20113712 9] #EFA 71 1) A=

A BAol B7bs

S

23

LN

S

S

24712 w)

)

T
N

A
4

oA 27

¥

X0

W
o
<

A%

R G

O A

} A T} (Figure 13).

H 3 BHFigure 14). °]= Hio] 2wj2 ARG

2

o
il

) #0
ol

N

o o] &) 29}

=
LN

FA1717] o

A 1A AL, | A A

X

Ao
2012).

F7FA] 2

Gl

Eeol- 7184 A% v}

<]

Fof oA Al o7t 247t W&

S

=l ol

Al A

ar

Ho
_
0

A

Nlo

Aldls & 9F= HAA &

Y

° g2 ddE o (Figure 15).

ol

%

ST A= ellA A A A oy

KeX
| .

N

|

o

=

o

1A 2 #EldAe ) 4~57 GA =

R s

b e 4F o2 U AHg

3} A t(Figure 17).

A

=
T
3L
R =

Azd 3t vt

—

7 57} Aol gumaAe felAol YAl UrElktth(Figure 18).

< =0

Aol freidol 2EA YESTH(Figure 16).
3 227} uj



AAEA] JEFS TAMEo] EAte T2 AW o 24
7t v E e YFOE G AAAAE UEHATE A= A 37
2o A Hlojuy X3t 2% v A8 tH(Figure 19).

24 T2 A =] EASHA = TR AHA AREo R I
A7 2w Eo] IR ECE & ABAAE YEIA, iR S

| SAZAA ZH A & E38E A TH(Figure 20).

A 45 A=l EAsts dFso= 3= 9% 247t~
W&o o Aoz @ FHAAE HEdT. A E Aol
A 3R Blojus A2 BA oy, B JAel W 223 59
AT 2 W& o] €53 Bo } AT 2 W= o] 2 dAY e &

& QEos oA ASez A9
l?l_

1»6‘1_ ps
2A7F2 HjEo] OIFE R & ABAAE YEI, tiFEY S

HAr71E AYY 4Fe TAMEo] At dFo= AWM= A%
A7 2 e dFoE U2 JuAAE BT A E el A
A AANAM Yoy BEst= HEE O5 EAEATH 53] Wjgol 93t
A7 wWlE e o] AA yFell ZHA BEst= ol EAskE A
o] £ o|th(Figure 23).

- 24 - .



Table 4. Correlation coefficient between GHG emission and energy

consumption of controlled entities by industrial classification

o A
o 2007 | 20081 | 2009 | 2010 | 20113 | 2012+
AL 0.97802 | 0.98421 | 0.98907 | 0.99818 | 0.99751 | 0.99710
# 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
nE 0.91818 | 0.91818 | 0.91818 | 0.91818 | 0.95455 | 0.98571
717 0.99643 | 0.99210 | 0.99699 | 0.99398 | 0.99649 | 0.99267

WS AT 22 &8 o]

Ao | 0-98309| 0.98530 | 098411 0.99216 | 0.98930 | 099223
oA [0.92925 | 0.94385 | 0.95630 | 0.97159 | 0.97828 | 0.97767
HE TS| 0.98947 | 0.93563 | 0.99506 | 0.98320 | 0.99091 | 0.98419
A3kt 092950 | 0.93591 | 0.94074 | 0.94121 | 0.94423 | 0.94464
s 0.97253 | 0.98242 | 0.99121 | 0.98681 | 0.99560 | 0.99706
FEALY - - - - -~ | 1.00000
Al E 0.78522 | 0.78261 | 0.80348 | 0.83300 | 0.89221 | 0.87253
A8E A2 [0.90586 | 0.89921 | 0.91700 | 0.94071 | 0.91169 | 0.91478
29 0.96491 | 0.97719 | 0.98772 | 0.96140 | 0.98647 | 0.98906
o5 A=Y |0.40000 | 0.80000 | 0.80000 | 0.90000 | 0.70000 | 0.90000
252} 0.98421 | 0.96541 | 0.98496 | 0.98246 | 0.99474 | 0.98180
A 0.80000 | 0.70000 | 0.90000 | 0.90000 | 0.60000 | 0.60000
A 2] 27 0.91180 | 0.92590 | 0.89190 | 0.90227 | 0.87897 | 0.91090
e 1.00000 | 1.00000 | 1.00000 | 0.97619 | 1.00000 | 0.98788
A7 0.96377 | 0.96656 | 0.96191 | 0.96473 | 0.95216 | 0.98478
22 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
712 A2y [0.53233 | 0.63923 | 0.71000 | 0.64000 | 0.74923 | 0.76210
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Table 4= 7} 4348 A= A2 294E Yehd Folth

Ae dFe] A=d 2472 &3 AuA A8 3te] daAlse
20073 0.97802, 2008 0.98421, 2009'd 0.98907, 2010 0.99818, 2011
0.99751, 2012%d 0.997100.2 FthF o2 o FARAE HYoH, I
of whet FAAATF A wobA= AT BRI

Y 4T A= 24T MEFTS oUA AHSF ] FaAFE
2007'3~2012'd B 1o out, A= dAle] =7k 270 JA| Hrell EA31A]
ot daAre] Folde] BA UERRT

WS QEe] AEW ATk WEFT oA AT 1be)

o
s
i)
n
rlr

2007'3~20103-& 0.91818, 20113 0.95455, 2012\ 0.98571% Athz o=
Holgt FHAAE B om, 2007d~2010 E} 2011, 2012 o] A
A7F oA & A¥Fe Bt 15 AT A=l SAA g= ¢
THANE EF3ta A SR ol FABAE Hole olfE 1T 9
T HAAE 4, s, &3 5 0% 739 A7 A8t 1 54

o] 27| wjZolt.

714 dFe A= 24A7FE MEFH ouA] AR 2k Al
2007 0.99643, 2008 0.99210, 2009'd 0.99699, 2010'd 0.99398, 2011'd
0.99649, 2012\d 0.99267% FRu|Zo] EASHA Fe GT2EZA B A
HHAE BloH, dxo wE FaaA e zols F AolE HolA &

WA t2aEgo]- A7 dFe] AR 24712 wE%FH YA
AR Zhe] A EAISE 20073 0.98309, 20083 0.98830, 2009 0.98411,
2010 0.99216, 20113 0.98930, 2012} 0.99223°.2 FAHujZEo] EA 3=
FEL = EF3t FHH R 2 FHAAE YeEidTh o= RBIx
A-H2=Edol- A7 A JFolAe FBuEol HIst oUA] ARgol ¢

Z9] HlFo] Eol FAMFo] FHAAA A FEFE v
A7 e Ao AddAT) Adxd ©E FHAAY zol= A FHoE
73
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Aoy A] dFe] dxd 247t A MiEF oA AFETF 7he] AR
AGE 20073 0.92925, 2008 0.94385, 2009 0.95630, 20103 0.97159,
2011 0.97828, 20121 0.97767% A o2 Hol|g FHAAAE HIS
H, Ao we FABAATE HA EolAe AFS BATH

HIEFE 59 dxdE 2472 w2 dUA ARSZF 1He] daA
T-E 20073 0.98947, 20083 0.93563, 20093 0.99506, 2010 0.98320, 2011
W 0.99091, 2012'd 0.98419= FaATE] T wgo] dASA Fshoth
HE 4 dFo] sAMEe] EAst:s dFTo24 Aol et 34
o ATt v E o] FHATA ol HA e Il ERY Ao E AT

o]

l

=
rr

it
;1 m
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emission and energy consumption by industrial classification
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Table 5. Correlation coefficient between GHG emission and energy

consumption of controlled entities by industrial classification after

Fisher Z transformation

F#A 2] Fisher Z HE 3k

wE 2007'3 | 2008'd | 20093 | 2010 | 2011'd | 20123
AE 2.24986 | 2.41680 | 2.60196 | 3.50058 | 3.34369 | 3.26737
e - - - - - -
s 1.57731 | 1.57731 | 1.57731 | 1.57731 | 1.88065 | 2.46709
71 A 3.16328 | 2.76504 | 3.24873 | 2.90140 | 3.17177 | 2.80263
WA - 2 F 8 o
A AR 2.38225 | 2.56772 | 2.41362 | 2.76887 | 2.61265 | 2.77337
Aol x| 1.65287 | 1.77220 | 1.90073 | 2.11993 | 2.25588 | 2.24187
v H =4 2.62070 | 1.70177 | 3.00053 | 2.38554 | 2.69459 | 2.41616
A -3}8t 1.65470 | 1.70402 | 1.74445 | 1.74855 | 1.77569 | 1.77949
A 213699 | 2.36266 | 2.71144 | 2.50741 | 3.05855 | 3.26051
TFEAY - - - - - -
A E 1.05884 | 1.05207 | 1.10836 | 1.19786 | 1.43266 | 1.34358
A BE AxY 150395 | 1.46808 | 1.56984 | 1.74418 | 1.53745 | 1.55606
a4 2.01264 | 2.23112 | 2.54339 | 1.96408 | 2.49460 | 2.60150
S8 A=Y 042365 [ 1.09861 | 1.09861 | 1.47222 | 0.86730 | 1.47222
A5 2} 2.41680 | 2.01995 | 2.44132 | 2.36381 | 2.96907 | 2.34517
A 1.09861 | 0.86730 | 1.47222 | 1.47222 | 0.69315 | 0.69315
A A =AY 1.53810 | 1.62887 | 1.43114 | 1.48430 | 1.37122 | 1.53279
zA - - - 220941 - 254998
A7 1.99637 | 2.03714 | 1.97087 | 2.01004 | 1.85442 | 2.43533
34l - - - - - -
H71E A2l ]0.72582 | 0.86008 | 0.85608 | 0.84757 | 0.92306 | 0.93111
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gk 2ol g Holx Fethes AL o gt

Table 6. P-value of t-test between mean of correlation coefficient in

2007~2011 and correlation coefficient in 2012 by industrial classification

A=z p-value
e 0.1526
% :
TE 0.0517
717 0.0552
HFE A -T) ~Z g o] - A 7] A 2} 0.0332
a7 - o 1 %] 0.0525
H dF4& 0.7823
A @ 3)8} 0.0625
ES 0.0509
FEA :
AHE 0.0699
AEE HzY 0.8658
a9 0.0518
oo ) 0.0593
2} =2} 0.5582
e 0.0531
A 2] 2= 0.3959
ZA 0.1972
A7 0.0001
541 -
H71E A2 0.0509

_34_



FEAY PES B

B AA 7 VR QAR daEAol FHA A7
2ol ttests & AL, B, T AT EE A= FHAFIL
I;I{O

k7] W&ol t-testE SF7] o H KT
= RS dFolA patel 0.05 olde= 2007
W@~2011d A 49 Ho3 20123 2] @A ST Fon g ZFelz) Tk
w7 oy gl on, MEA-taFd ol M| AR, A JFolA e pahol
0.05 F]FFo. & 2007'd~2011d AT Ha# 2012\ d 9] FBAT7T i+
oJuEA T2 Ao Z e

_35_



B oA AL 22| A SxadAdAe FHuEe] A
she dFolA 247 45 ool 24AVF: wWiEF T oAUA AT
ol FaaA o mA = FEFS Fotste], 2ATFE TS o]do] AR
& Mol o3 247E: A, 3AME A5 o7 247 A=
JAAE ddst= Aotk

2 A9 Figure 24014 AW EZo], 2t FTHE A=EH 24712~
W& oA AR ZHY] AoAFe WstE AES o, JF

g dA F7F Ao ZaAF Foldol Ee Y A4 dFE SA

o e

So oz pAWEO EAA B AF =
l JERGAY BAM 0] EAets dEolA A4 W
7} U, T 3olE 8ls setail s ol itk B

b Zpol 7t Q=A ok A 3 EC] EAEE A

N
W
N
&O
rlr
oﬁ
N

2
o
fru

d~20114 %1741#91 ﬂ#ﬂr 2012»34 /"'44-74]—r7} oA o2 Ao
2 YEIRT} o] & Table 73 2 4?404;1],] 2012 o] A A oﬂ SERE
°JHE &

_36_ :I-l



Table 7. GHG emission reduction by process emission reduction and

GHG emission reduction amount by improving energy efficiency in

2012 by industrial classification (unit :

tCOseq)

- SAME A= | oA &8 A

i AT BEF | A~ BEF
e - (0%) 341 (100%)
71A 5 (1%) 41,493 (99%)
=AY 2Fg o] -7 - A 2,326,909 (74%) 835,731 (26%)
2 - o 4 ] 2,007,806 (46%) 2,381,608 (54%)
Bl 8,713 (7%) 112,609 (93%)
A -8} st 122,254 (10%) 1,059,851 (90%)
A 36,485 (34%) 70,056 (66%)
ARE 159,055 (14%) 989,592 (86%)
24 9,521 (7%) 136,820 (93%)
A& 2F 1 (1%) 69,010 (99%)
AT 175,751 (21%) 674,848 (79%)
Al A=A 24,619 (9%) 263,483 (91%)
zA 6,340 (7%) 84,247 (93%)
A7 4,250,325 (92%) 364,218 (8%)
52l - (0%) 123,909 (100%)

del ¥
A& 247k 7FE7F0] 2,326,909 tCOxq &, AUA HFo o5 &4
7h A5TR1 835,731 tCOsq ol BIStY] W& S4A7MAS 5S o Fold
AL 2 et FaA 7t %91 o8k E}% Aol FEe 47k 2
ol g A=
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Abstract

A study on GHG emission reduction related to
the correlation between GHG emission and
energy consumption of controlled entities in

GHG and energy target management system

Ko, Jae Kyun
Department of Environmental Health

The Graduate School of Public Health

Seoul National University

Government set national mid-term reduction target '30% reduction
from BAU in 2020" considering analysis of the reduction potential and
the international community required level. To achieve this, GHG and
energy management system, designating companies that emit over a
certain level of GHG as controlled entities in sector such as industry,
transport etc., forecasting GHG emissions of controlled entities in
implementation target year discussing with government, setting GHG
reduction and energy saving target, evaluating the implementation
results in the following year of target implementation year, applying
incentives and penalties (improvement order, fines, etc.), is being
pushed forward. Taking effect GHG and energy target management in

2011, controlled entities, submitting the report, setting reduction targets
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and submitting the implementation plan report, are evaluated about the
implementation results for the first time in 2013. Controlled entities that
was designated in 2012, are now under evaluating about the
implementation results of 2013.

The main purpose of this study is deciding between GHG reduction
implementation by energy efficiency improvement and GHG reduction
implementation by process emissions reduction in the industry
including process emissions of GHG and energy target management.
For this purpose, to be specific, firstly understanding the difference of
correlation between GHG emission and energy consumption by
industry, secondly comparing the year 2012 that reduction target is
implemented in GHG and energy target management system with the
previous year, understanding GHG emission reduction implementation
related to the correlation between GHG emission and energy
consumption in industry including process emissions that emit GHG
regardless of energy consumption.

For this, using 2007-2012 GHG emissions and energy consumption
data reported to GIR of the controlled entities in GHG and energy
target management system, conducting correlation analysis each
industry by year, t-test after Fisher Z transformation of the correlation
coefficient was performed in order to compare the correlation coefficient
of 2012 that reduction target is implemented firstly and the correlation
coefficient of the previous year.

As a result, in most industry p-value is more than 0.05, that the
average of the correlation coefficient in 2007-2011 and the correlation
coefficient in 2012 are difficult to consider that there is a significant
difference. In semiconductor, display and steel industry, p-value is less

than 0.05, that the average of the correlation coefficient in 2007-2011 and
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the correlation coefficient in 2012 are significantly different. The result
compared to the data by implementation of controlled entities in 2012
separated the data of GHG emission reduction by improving energy
efficiency and GHG emission reduction by process emission reduction, a
high proportion of GHG emission reduction by process emission
reduction in the total GHG emission reduction are semiconductor,
display, steel industry. Both of these two industries are industry
including process emissions, GHG emission reduction implementation
by process emission reduction are actually conducted well, the method
suggested in this study is proved to be valid in order to understand
this fact.

Using the evaluation method of this study as assessment tools of
GHG and energy target management system in the future, suggesting
an efficient GHG emission reduction method by characterizing reduction
activities of controlled entities and utilizing as effective operation
decision tools of GHG and energy target management system is

expected.

keywords : GHG emission, Energy consumption,
GHG and energy target management
system, GHG emission reduction,

Process emission

Student Number : 2011-22064
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