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[ 3] Bk
2y CO; HHEZH(EM/T) 14719] CO, EHE CDIAC
1912 GDP(USD) 191g A% GDP (2011 7% USD) ArHes
CO, HHEZH(EM/T) 118719] CO, BHEY UNFCCC
TR HIZ(%) FZNXIAH & HY(renewable)HLIX| HIE
i E“<5Txf?#2§¥:!:n2'§ﬂaé‘ﬂ%ﬁ?£;’;‘u!?.%;EHoT*E“f S
SN H(HTRE) DIRHNN SFESE Qo) Rt %Péﬂl"'
oy EMAS Q15719 +(7H) SHZIUAHEMAS) 215712
YT (%) 2E 1BYLR0EY A7 4
ZA3HE(%) THQI OfH] ZARIF HIF HASY
1H3KI(%) TAA|QIF CHH| 65A| 0|4 217t HIF
OlLX 2 84(TOE/#Tte2) E|Z0|UXAH| / GDP fEsY
1912 GDP(USD) 1015 A% GDP (20114 71% USD) M2
4] 7| =EAR
| CO, t&Y 0O, 3,080 20 90195182  155672.6 641,2985
191g GDP GDP 3,080 246.7 1145176 14,617.8 17,464.5
CO, t&Y o, 208 2,640.3 873,246.6 149,637.6 200,756.2
THYUILX| HIS RE 208 0.2 51.1 14.1 1.1
SRR EE D 208 0 163,490 5,793.9 14,898.9
HANELY TAX 208 158.28 58,675.26 11,384.51 16,112.0
| EMAS 95712 & EMAS 207 0 1,619 149.2 352.0
oI PD 208 172 1,310.7 1787 244.7
CAEe UR 208 49.8 97.7 72.6 122
NIECAES AG 208 105 21.1 16.1 2.3
W EV=E=7] El 208 82.5 849.4 2425 150.0
1915 GDP GDP 208 12,531.0 96,711.0 34,066.3 14,857.9
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Zk= g AEO|ER, 0|59 ANE FYUSH 1ot HAASH(OLS) Al oI5 =7tet Azt
e 1esls vAaNe Y SFEa RS €85t YAERRE(FEM)S I EAS Al
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32O F 83t HEHS B ol tiUshd, log(CO2)2t log(GDP)E Y X& 3l X&2 12
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shgel, CO, M3t 1919 GDPZF B S7PA= ]9 taie] o2 shie] 10 st
W A4 BAS IS A5t O8RS WE 4 Atk Ueb £ AT 1407 1S e
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2.2 BAI ASES 29

w

A1 ASEEE CO, MiEd AoUAHISS 47 SEHSE By FEolte] viEdAH
Sl 59 ARRSTt vAls JFS B4R 2 B4 TAYE A=rt g AEo|EE, oF¢-
ARt EIAES Folo] 1R} FEANRY F AT BPS AT 714 i= 2670 =
7}, t= 20059 20129714 EU 2671=2 YeEdty. WA 1919 GDP & Ad¥aEc] & ol&
Abg To] Aruidol AR IS Fof o]#A4RS Eo|1A it (Linear-log) E3, ©HEJo2 W

BEE =ol7] 9ol TERFoE F7E AFARTE FHall £49519.2H, (Double-log) 271 &4 &
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5 e o BAg A

R WA B A7) EOldE CO, HIEHS 44T IR ARSI Aol n Hd 2
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€O, ,, or log(CO,,,) =Y, D, +B,1og(TD,,) or log(TAX;,)or log(EMAS,,)+B,log(PD,,) (5412) 1A &7}
1
+B,log(UR,,)+ B,log(AG,,) + Bslog(EL,) + B; (log(GDP,,) +e,,
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RE,, or log(RE,, )= Y a,D, +f10g(TD,,) or log(TAX;,) or log(EMAS,,)+ B,log(PD,,) (FA13) 135y}
1
+B,log(UR,,)+ Blog(AG,,) + Bslog(EL, ) + B; (log(GDP,,) +e,,

RE,, or log(RE,,)=0ay+B,log(TD,,) or log(TAX;,)or log(EMAS,,)+ B,log(PD;,) (&413) SEa
+[3310g( U}g:f)JrﬁﬂOg(AG::t)+ﬁ510g(E1;t)+ Bs (log(GDPH) tu; ey
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3.3 A A] k] 73_,,].
3.3.1 841 AIES Z3

CO, Hi&ZH 1919 GDPoE] A ] Hieh ASE4 2= & 5 of Yehdth X%xﬂ:HMWH
=), M=H7874E), AAHG27HE) 25 LM EIAE A g Eajof Zglet ZAog yehgo
She-AT HIAE Ay SEad o] o v EdojZkal wgH I B3 S5 0R 13 o] £
Are 502 F2, 24 F2 FH), 32 T2 F()2E FASH UEL A= ANAES Ho
= Ao YENth &, Aol dasirt EX&—(AXW) FE CO} S8l 453
F) oA BA 2 "zt}% Zoltt. st IFER ASAH(ASASH) I 5] Mot 2t

g uHdoF AAAFl WE COx9| a3t ZHO% —2— w5 Qi Az, AATIES $246
HE] $114,517°] &3 &5 $52,2400014 CO; HiETol #aohes 237} Uehd &= Slth o= 4
e TRIZIAZ &5 $47,2799 1l CO;, Hi&RZol FaT Ao% et shARt M=se 254
o] $23,90591H] Bhal 45 H o] $12,2902 ¢ Attt ot Ae=te 1919 GDPol wh
CO; HiE:E A% S715ks FHIE 2 AolH, &50] &2 AX=m AA=7ke I7= INARe]
L di7ll CO HiEo] S718ke 573l 0i(53], AdXl=) dAlze dUAES Y Ao ot
gk

(2 5] 24 |: 4524 2

log(1915 GDP) -0.452%** -14.256*** -30.636***
(log(19/%4 GDP)Y* 1.354*** 2.039%** 3.585***
(log(19/%4 GDP))* -0.056*** -0.088*** -0.133***

e 26.038*** 36.801*** 92.441%x*

LM Stat 31,442.3(0.00) 17,454.5(0.00) 13,898.3(0.00)
Houseman stat 0.7(0.86) 0.5(0.91) 0.3(0.83)
NEERED $246 « $114,517 $246 < $12,290 $994 < $114,517

ASHSIN . ZE|X‘|§ $170 . 3‘.|I1XE‘,| $210 . §.|X‘|7,§1 $1,193

ebes - E|7H: $62,240 - 21 $23,906 - E|TH: $47,279

=7 3,080 1,716 1,364

1) *P0.10, **PX0.05, ***P{0.01

Vo= 1407 S71E AE Bas Al A 375k Gt Seluele mok) o2itow
71 ekt o5 % 567 MERo R Aw 7874 B 72%8 AXSAL, AR 367h5t0]
makelo] A= 6271 74 58%a It 4 ol4fo] Z719 S AT Theow W e JUR)
goz WolS Eaks] 1274%0] oleldt FehE BT o] F AR ThRoR AT 627

st | KIST_077



I 352 I. %7493 I Sttt V. S3=8 VBRSSO BAERLEIW

7hed 11%S ARAHoH, A= 71dE 6712 6% o 233 HHE UGS SAR2aS
3 702 YR, o] & 57h=to] Ao R EREo] $7HEM VKR o9l W
7Pt Ao 2 ZFEQILh 1 9 A B YRSk FAIE 7 =7 42 7= o= e
2 Uehgon, o] g Azlsto] iR AP} £0& B FHE 7HIA G =77 1470
oF difE fe=to|n 3k AX=ER 1’41 5 7N AAY A0 2 AXlE 7R &
SHAIRE OECDoll= Zot=A] &= =7P7t thieldeh. S36hd, 14071= ti5= 1919 GDPol =
2t CO, WiEE S7Fok= A44ld TA e AC=E wekdct o4l Tha-Pu-JUAY 5 o2+t
FH ool ol A= o] HUAY HAhdhs A7HES FE AX=ojolA ol&S FAoE A5
o] sig oo gt Y7 B BAY} i B 4= 9l

[12 1] 121 GDPO| Mg CO, HiESHQ| Cret st

O 37 - 2t (9274=) Q@ LAY - =Y (B71=) ® QUK - Il (1274=)
coHi =2
AR AR 2
Radd .
o * ’:
L
*
. *
151ctGpp 19IEtGDP
SN2 (774) ® 22Y - TFA (PH=) © HHY - AQTHE (1474
. cozui =2
*
o » . o
. :‘,“&,' LR IR
R "” ¢ **
*
19I2tGDP 19I12tGDP 19I12tGDP

3.3.2 (BAID AFEA 23

62 CO, HiE%} oUABARSE 710] BAS A%
ARG, FAAHR0, EMAS 5719 5 B o Golsia golet ol XZ]“GIT | @4e
Qo] Tet Uelo] ¢t thakstoel, ol g ARko 2 BAlSl] YSThe Aolth. thet 1 Sl
A% =3 A4 A%0] EHAIQ S UANAGTL LYo S5 Lt ol A £ A
o] E3be v BH0Y Yl 71ofe 5 Slrka W) o] A9 35T 3,003 0, W&
AEG7} 1% S74e u CO, i&o] oF 39k M/T o] 4k & 4 9Iek. olo] wia, ofuix
RS BE YOI et o] e 2 Ao ekt oluAERAL A A AHY
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248 GDP % o[dAX|4u7h Bowl, 1 Ut ARTET oA SHolA vagHel AL ojulg
o 2, oA ulEeH AR CO, Mgl otgRe AT FAARE BEEG), (7), O

A 0.9~1.2 F== HeRt oAH &g/l 1% S7HS CO, HiEol B oF 1% S7Rtti
& 5= Slrk. 1919 GDP A BE BFolA o3t ¢ 32 7Hon, 3444+ MZI 2733}
2 2Y AME Al 1909 GDP 1% 7Pk CO, HiE®S e oF 1.1% ST seken) o+
U=E CO; HiEFY 37HaQles SRlFglou By da Aolgt 23k Holu girk 194 =A8
:%J)r TG gRE COz MiEFe HaA7le fRloR 2830t o] JA] BE BFoA

ot

oM Ay vl 1o
H
uo—VL
OPO
ol

of5}7] LrEAlE gkt thet o]2 B8] H2o) wAsiel 1sl BAYL 8409 oAl

Sl olo] et B4 A4lsh 434 S B9 CO, WiET e FAF & et

AR B 1ol vt Be SRL e Algo] e ta Tz wgal
we g 5o Hs) 9512 CO, HiEo] o Fol sleeltty wekErhi2,

i
rO
H

N
-

[ 6] 2411 524 21} (CO, HE)

log(HiEAM2AHS4)  -3,093.205% -0.0018

log(ErZARA) 275339 0.00026
log(EMAS 915719} 4) -1,486.284 -0.0093
log(2I7LE) 32,727.73 -0.2884 -59,704.59 0.1187 6574100 0.4062%*
log(EAI32) -99,110.93 -0.2210 2036051 -09672%*  -59,097.18 -0.5011
log(DEHKI2) 3263842 -05558"* 1061050  -0.3272**  -2136853  -0.3208"

log(OiLiX| 2 84) 144,375. 7% 0.9364*** 148,977.2%* 0.9916*** 209,761.8*** 1.2499%*
log(1215 GDP) 171,596.8%** 1.1387+ 142,742 4% 1.0678*** 211,239.4%** 1.275%**

Y45 -2,015,275%** -1.8007 -943,021.6 -0.8415 -3,149,516*** -7.695%**

LM Stat 424.1(0.00) 142.6(0.00) 668.8(0.00) 690.9(0.00) 574.7(0.00) 426.6(0.00)
Houseman stat 6.2(0.39) 16.3(0.01) 17.6(0.01) 1.44(0.96) 30.1(0.00) 0.58(0.99)

EX| 189 189 208 208 180 180

1) *P{0.10, **P{0.05, ***P{0.01

12 dgHsel O"_rLE'E EARRE, NEERK, UXEE, 210 (2YI1) S5 § iR HYOILR] HIE2 2F et %= =0UC, logS
023t B2y SO0 EFE(H HPXIAP L 1% HHok=X| ©Hel 422 1% Hok=A| &dasizg 4 U222 00 % A= OIS GIYOILIA} HKIH|9

1% HEs Al T2 ﬁ#;x{a 4 1%, 22 & 1% Hal= 1%p=2 BASIC

it | KIST 079



I 352 I 9343 I H=cr V. S8 VBRSSOV 433519
o g Aol wisat AR WS S0 WAS AT A% Avke £ 7 3 Lk WA
HEAANSTE A 2HE 7}*1 7le 20 Yt &6 & 719 =3 fo9d

5% Folgt 9] AAIE 71T ol wiEdEA
fﬂixﬂEﬂ HLEE AHolA] X Sithe ARt JAEAEH ofjvA] An7} o Ax7bsoial mio]

gt Aot} AL BE(10) 71202 0.528 2 HiEAAHZGT} 1% Z7FsHA A8
LW Hl5o] oF 0.5%p Eolths A= Yeyith thg AR FooA UehtA] g2 v,
EMAS 915719 S5 AU R] vl53t o] ATATIAE 7HE Aoz Yepdtt & 34904t
Aot 22 A A-&F HAo] I} 22 RS A ED oA AHlE § 58
= Aotk FAFCE HP(14)F 7IeoE 794471 0.982 & EMAS 15719 47t 1% S71otd
Ao A] HlFo] oF 1%p Eolt= A0E UEyth ol wiEgdA et vlwstd 28] H=
oli= A v 2 E3hAlQl uiEAA N v 2 o AR A& AdZo] At $EE I
AAZE X8 AvldiEe] o & 538 nFitks A onightt. 1A|eE BE o] R5E Ve
Hom, (& AY llo] B34S 2] igh Filo] AA HEHA o] 4n] HlFo| wokxl
the 2 gt FA- o= 2yY(11), (13), (15) FHAGE Baotd "’3‘2}?‘]T7} 1% S71ohd
AARPAAA] BlFo] OF 4.4%p EolHE 202 Ut AFEE A tiEE {ofgh o] AT

CO; ¥i&3Fo]| v} Linear-log?} Double-log &

£ Holow, ugsiRpet 5Y By B A] QIFFER 1% SV ABolUA] BIS oF 4.5%pE &
£ Aoz Ueyrh. 7jeh oA @843} 1913 GDPE Linear-log 3/ ol folet 22 2
£ H3AA, TAISEE IA] 29 TAE 7HoW thEE felohA] 92 A oE YEkith
[Z 7] 24101 38N 20t (WAM0lUX] HIE)
log(HHZH72H5l) 0.5280*** 0.041**
log(BHEMIE4-) 0.0125 -0.0094
log(EMAS QIZ7|% ) 0.9822%** 0.11971%**
log(¢172T) 10.9935** 3.8913*** -8.6946*** 4.2416%** 5.4889 5.4325%**
log(AlEtS) -50.4989*** -0.2614 -0.6042 1.8054 -22.5552 1.3122
log(&&HK|4) 48.8892%** 3.8836*** 38.1412%** 4.6851%** 42 5404*** 4.7684%**
log(HUX|E84) -5.9488*** -0.3542 -0.4034*** -0.4026 -7.2109** 0.2494
log(121% GDP) -13.3472%** -0.2848 -9.2153*** 0.1827 =11.2225*** 0.5853
AaE 209.4157*** -20.9641* 97.4888** -38.2729*** 117.9813 -50.3588***
LM Stat 511.8(0.00) 342.2(0.00) 632.1(0.00) 346.1(0.00) 527.3(0.00) 279.2(0.00)
Houseman stat 13.3(0.03) 57.14(0.00) 7.5(0.27) 119.9(0.00) 27.1(0.00) 63.7(0.00)
HEX| 189 189 208 208 180 180

1) *P0.10, **PX0.05, ***P0.01
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4. 4=

2 AFe= ofluAEE Aol mAlE 821 BAsH] {8l 270 datasetE Hdste] 2 7S] ASA
7= AA gt A HA dataset> 1990WRE 2011E7H] AlA 140 7i=S HACE CO, vi&
191" GDP=E H/g53itt. A2 59| #AV SEjd & ARtk Ay Aol wat 4
BHeel 199 GDPE 3% Fo& FAdste] 450] COp HiETol mAle dF oA
(Polynomial Analysis) 2 %o 43tk & A5IFE XolE v|ws] Yol AA=7}, A==,
AR O R FEsto] EAFCE £44T, 37 TF BF W2 A5004 UAE, &2 45004 Juat
FE 2= o NAY JAo| ZE&EHQlH. AA=7Iet AXI=eAs 22 45380l $52,240,
$47,279%1.01, o] 45 o]FE CO, HIETO] HAadhks ZA0E YUelth /e=2 $23,905 2 A
Ao ZRkol, tiFE =7F=0] $10,000 ofstol] &3 AAZ= AL S7Hhe FE= A=A
ol Ht} IUs| HFo| Aol 2t =7PERE H|wet Ay}, s FHCE 140 7= 5 2 90 7=
o] Al& S7Iske FHIE HoH BIE WA= AT 7 A= S4 08 A50] A4t HAlsh=
FeE 7 AR YERTE F ¥4 Dataset2 g T ozt ®47t o vqx|@kg 7RAe] wiA]=
AIE golH 1A} 2005E5FE 20129714 EU 267022 tifoz 45 o vi&dAH3S: 5 o
2 JAHPe} QL YR ae/d 5 FANMSTES ABHSTE ZFAF L, o]0l CO; HiEF
I} Aol 2] vlFo] ofE FFS v|A=A] Lot A} siolth. BT CO, HiEFE KSR
e e 45 WiEd@AARS7E CO, HiEHs AAAZ oY S84, EMAS 5 tiF-29] &4
7t FooHA] 92 A0 UET ol= S d Fd8glo] Y4 tefste] AdAR1 CO, #AaT}
£ Ko7l of"ths AZ AKRI o] 9] o|A|&-&/d7t 1919 GDP= 22} CO; Hi&E=el 3784
J8a B g vFeH, UHA| JIFHUE 5 HeES BYEE it Adolste] EuE 9%
= FIRA] g2 Aor wekEnh o AR Bl High 40 = BiEdA St EMAS
1571 7t AR vl S7Fe REstA, SAlE EoE F3o] Atk ol AR
A& JAo] dRAet 22 AR AE Ze o| Ao
ougttt. & AT SFEA FAIE 8 73 15} o |qA] 4xH]
BAIE Eozl AlE 7HEAREE A50] Eol5al TNk AR} AB[R} RFof|A| Fgo] Eof ko]
21873 o |qAof thgt FAkel An7E AAagt Ao ® webHE & N PSR|pE H(+HY BAE Eo
LRI BEe s S0l tigh TAlo] ot e oy Ao AH|E7} Eojubs Ao E HRlth
1 Qo /I, oUABEEA], 191F GDP= thi-E RoJokA Uebtou 1 23t Bguitt Ado]
SHA UERT.
St A= of8] A HeyEo] s
= A& AARITE E6] AEAES] giisE SPA= S Ha} o) tigh Al B
b FA ZoHEE Alge Faols 3o Adado] Aotal ke ofof ¥isf| Hrh 2h&4 w4
Q1 HiEEARALt EMAS@EHERISA)= CO, At 22 ARHA FHEAE diasAl= ZokARt

>~
It
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274 AsHRI oA tigt S FEAI=H 2] aTE I & AHaL £ 5 Qo mEt
A B ATE S8 S HsiMe AR AR AAISHAL Ak ARG AfE: APl 2]
= A

A7o] SAHS A, BAA 5 B WSEo] b $EVIR0] A8 Aw gt ofeig
Bok AAEQ) A77L HL olgR, FURATS B4 ditow mekslel ul QR 32 5 A
O B 2 U138 ARIE 1SS LA RACK Bolek 2 Fadbhd g

2 QushA7)7] ot 4 gtk mep ol o] W7t
o RS 21 20134 ofF ARE £3 o FuslE A4 BYHT 27 A AL
2AdaE £5Y & e Ao st

o
Kl
Ho
rar

AN, U2, B, 2000. “HAHIIYO HHEXY U XSA0| QIR IO DIl Y THTAA S SSUBEDH,.

20l%. 2000. "2 FHATIY HYOYY WH: BFY FXRUXDY AF. AT NSRS,

4401, 0I5, TFY. 2013, “HAM HERAUK N 2 AEY BUY BA. HRHUSHEIX]8(1)

2HOl, ANS, WHY. 1999, “FL OECD 27lo| 8% FXUZ 25" KAVAAHAT, §(1).

URIS. 2002 "HEALRYS 0183 A O HFTIUE JKI0) OfSt MDE'. KUHZIHAT11(3)

UNS, HU, HYF. 1998, “SEH BZQYW NAPHLHMO| et 477, THSAHAT, 6(2)

AR, Y27, HA. 2012, "BHONO| BASO RIS FHBA SN N MUK 248 B0 HIWWH et
el

RSl YBS, SEE 2010, “BIAHELY FHH B 2A: YMY-AFTE-4ES FHOR ZH -USNIATE =MNT BE

3t
AL =M 10-02-22, }Jﬂé-_rl% Hxtz 2010-135.
BHEHTI. 2012, “XI&7ts OlUXIAHESH FeS OjXl= Q0lo &et A" "4AAT, 37(1): 221-258.
BIE. 2014, “TAITERQ} HAHE 2F A S AL SEZAQ OEiZA| ENE F4QR" TREEASIAT, 20(1): 39-56.
MA28. www.data,worldbank.org

RYH. 2001. "OECD =719 BRI O|MatEA HE: WESHZO o3t 24 TIHFMAT, 7(3): 125-143.

SEE. 2004, “ZM| HF ot OHX|-SHFTMO G2 HII OUXZHMATHTE2ATEIN ,04-11.
Q7| Sk www.unfccc.int
0l24. 2004. “HAZIAIARO| 7|H2 LYt f

4 of DIXls S0 st A5A7" "ot gAets| staYR=g%,5564-575.
7149 BAFY0| X&T7ksst UMY DRl HEEA" TSEHMAT, 8(3): 81-113.
. 2010, “X|HEtAM Qo] T MU X3} Hiotol 2het S TX|HMOIT, 24(4): 261-292.
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S| THUEL JAABUEY MAE

The Origin of NBP

Seungwook Son | Master Student, Green school, Korea University

22
2 07E 93 JIABE ARl T HZS AHET, 9F HAO| JIAG|E AI0| QR0 AL 4 UH 20I0| UEl TSR FC,
FAANES 6 Ja A1 SN LK 3301 ONS 9600 £ 7 X195 XSS KA, 12 B s
EU 32259 atntﬂou NRE|T2 REAA 200080 97 JHASIE ANS0| K, HNGIH S MHD T8t %= A9

X

Ol THA AR XtREECH UM L THA AR XHQI— ORIt 1980=CH E'J@'SH’-} 7hAH(Gas Act, 1986) M¥2 I’“Qi ELH
TIA AHO] JHE|AT, 19964 R AX2 JtAS{E A% NBP(National Balance Point)S 7HASIZICH ¥=0| Q8 E Z/ISEL JtA
A9 X1Q510 7HAGIE AIKQ| =S HX 0| 4 QIH Z2 19801UICH F=HEO| DI} HA0| 7tA AR AQSIE THMSHY, 0[7{0]
7HAGIE ARE &Sk FaS TR HR0IC 0[S 7IAGE NS 150t FS TR 7tA AIS KRS 19963 F=0] 251
QOIER MeX, 12N QUSE SQIHHQICE 1 At Al st AIFO Qs AE7HE 2, 53 HiiQ 229 22 YHMS0| DIgst
IHOIN OfHSHC= At SHOIE 4 QIOICE 2 A= ¥= AlIE Soff 7tAGIE AME 1150617 et HHdt MHNKE Tilsk=H =20
TR} BiC}

1. AME

20154 =, EURBYUS|(European Commission)= ‘EU 3¥= 7t oy A] Hof B3-S ERHE
Sh= ol|A] A9t 71 2AE S st FgAo|al BA Aol At oiA] T3 FIsh U ol

A AFe] BRAE xSt 5T 2 AR 7|9 o|A] AIAR] FollA HATEA A AL
g9] 78S AE2Fh= Aot & 2149 Ei 5 117 7Pto] & 7kA A fIet &9 Al
sl A5 LR EUE JE==9 7t A AR8E A= 4 5ol Atk 224 of=3t EU
ALoll A 7k AP ZRE 2t E0] ARE A ofyth 1990t RE] EUoA= o|A] k.
AHoflA QP ARL ofLf A 110] F8730] ZAzxEUAt. 11 A3} 19989 A2 oA IFS &
Halal ol kA AR St Al 13 ol|A] 3i7] A (the First Package)' 15 AlsHHA] o]

T K 1RE OIIUX] THZ (X[ OlA 7 ALt B2ASE XIRIOE THA AR XFR3l0l| 26t X|ZDirective 98/30/EC of the European Parliament and of the
Council of 22 June 1998 concerning common rules for the internal market in natural gas, Official Journal L 204 , 21/07/1998, P.
0001 - 0012.

22 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31998L0030:EN:HTML
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g ZA}lo] FASkE7] ARG T2y o]F EU H439]9¥3] (European Commission) RANS &
3 19984 7kA AP A58} A Ho] @ 7RA A FEH] SI%E 7kA AR AR, 37 A
T2 5ol a3 I3k etk A™S A Hoth olofl EUs Al 22k AdA] #7]A|(the
Second Package)' 32 Al3¥5tA H}. o] oA 7kA AG] 7 BRE 42 BeElshke A
7130 A9}t ThA AYAE LBA-TEA BARIAF E Bl - EPAI71E Ao] EAH 0= oFs}E]Y]
AIZFskgiEt. o]o] 2009\doll="A| 32t o A] w7 X|(the Third Package)'4& Agsto] @ 7kA A
O VEQAE F50517] 93t ¥ F&2o] B A3k= At olgx guf 9 7hA APES ZHdst
7] gt EU9] 7kA A1 A8k 20009 F-9 W Sl EAIRES] & o8t 1 23 ¥
A FEAGY] 7tAE A9 Hgo] 200990 FEE I (O™ 1).

£ dollAl= 20001 EU AHA9] 7kA AP AMdlehs 55 £olA FdE /E 7RAsE A
EXHT} 929 71ASH A& NBP(National Balance Point)7F 94 7fAE 4= A99E Y2lo] sl
WASIIAL Fk 2T ol B3 19964 FA B ThASIE Aol tASiE A FES
ol ase 2AE00 Dot PR AR EIA} g

o2 9ol F 7R Lol AWATE ARSIk HA|, I3 NBPY §F 7kA Al 493t
At S0 e APATHT. FHERY] A9, A NBPY thE £ giolh TiRE 7
o] 7ha A B74E TREA @o] NBPE SRz BhE vete] Fha A 8748 vlmsis
ACR G 7hA Ago] ARBE TR ThEglct web oA A 2007)9] THALA
7127V AR7Ee} obAS ING EUEA A, FE8(20099) ‘= D 53 744 41gle] 74

2 Third Party Access(TPA): A7t AH| = TS o MAVIAS $E05k= FHOP SSAIE ARSI 9| SEAES QRHO=Z F= o
Sl0i| ‘Y24Z0{0F Sh= MIOICt.

3 M| 2Kt Of|UX| IHZ (X[ OM 7tASH RS XIRIO2, 2003 JHRE 7HA KR8} X[E 2003/55/EC (Directive 2003/55/EC of the European
Parliament and of the Council of 26 June 2003 concerning common rules for the internal market in natural gas and repealing Directive
98/30/EC, Official Journal L 176 , 15/07/2003, P. 0057 - 0078.)t 2005 MH7IA 44 HSO| 018 ZZ10)| st & (EC) No 1775/2005
(REGULATION (EC) No 1775/2005 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 28 September 2005 on conditions
for access to the natural gas transmission networks, Official Journal of the European Union L 289/1, 3/11/2005, P.01 - 13.)XIE0|
ZEXHlCt.

Y2 http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32003L.0055&qid=1449820698850&from=EN
F2: http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32005R 1775&qid=1449821796543&from=EN

4 H| 3R OIAX] TH7 (X[ Of|A] 7tAR HRE XEC2= 20090 He st MATIAN U0 ALIAES et S50t H2SH 7IAXEIDIRECTIVE
2009/72/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 July 2009 concerning common rules for the internal
market in electricity and repealing Directive 2003/54/EC, Official Journal L 211/55, 14/08/2009, P. 94 - 136.)1t M7 IASSHEAT0|
T38| et &20f| st 7IATE! (REGULATION (EC) No 715/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of
13 July 2009 on conditions for access to the natural gas transmission networks and repealing Regulation (EC) No 1775/2005, Official
Journal of the European Union L 211/36, 14/08/2009, P.36 - 54.)7t QICt. XIE &E & 1871 O|Lf ZLHR0| Mot= 9F ZXIE FIiEe=2
M LS JSARICH
XIERIE: http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0072&qid=1449840455363&from=EN
TR http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009R0715&from=EN)

5 &= NBP(National Balance Point, 1996\ 7#A), #7|0fl ZEE(Zeebrugge, 2000 7#A), HIE= TTF(Title Transfer Facility, 2003 7HAd),
O|f2|0t PSV(Punto di Scambio Virtuale, 2003 7H4), Z&tA PEGs(Point d Echange de Gaz, 20041 JHA), QAEZ|0t CEGH(Central
European Gas Hub, 20053 714), S NCG(Net Connect Germany, 20093 7H4l), S Gaspool(2009 7HA) &. 0|20= £[Z0) HERE,
SERY SHE HUAO| SES0IC,.
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A A BAT I 2/497(2012)9] ‘F= FE it D712 AZOIA Interconnect (UK)2] =
JEA RS 5| G 7RA AP AubHel B3 AHL Felshnat Shrk, HRAL A
27hEste) v B47} B B2 714 A3 NBPE FAINOR e ARSo] welkth, Eat =

7EA AARS Tefel 4 Qe X5 ARSSH AkmEo] tiEEo|]ltt. Patrick Heather(2014)2] ‘The
Evolution of European Gas Hubs', Institute of Energy for South East Europe(2014)9] ‘The
Outlook for a Natural Gas Trading Hub in SE Europe’, Department of Energy & Climate
Change(2015)2] ‘UK  Energy Statistics 2015'E &3l 9=+ NBP7} f-4 S|EAIR oA X|ok=
FEFET F= 7k Aol Ad AEAoleRs B4, 1B Aol AT & lE UYER 2
2 TAE B9 AL & UM EA, = 7RSI E AP AN vl 7RAS B A 55t
7] §1gt ga 7ol tiet APALAT. I B =Y 7RG E A A iAol
T 5 s V19 A RSt sl ok AR A /Iith AR Higste] gt AL o
LA =7 AFAE AFNTA(19960)004 B 7hAA] 24 2 A 5FY] SAMIRE F
S F= 7k *VJO] 7‘”17‘4& Ae7t Ho] ke S ERIT & A EP 7IASE AP 5

2

QAT AL 3H8](2012)9] “FA| LNG AR Zads} Ay Zi }LNG HB 7y 1)
o] 5o} 7}é°1‘ﬂ A T=9] 7Fs/dol 242 9 oFAl ArEo] tiiReliH. s
A9 ol3o] NBP /M AT m&ET 74ASHE Ao 1 QAES tE AuSo| wopth

IEA(2008)°1|A4] ¥7kst ‘Development of Competitive Gas Trading In Continental Europe’,
Patrick Heather(2010)9] ‘The Evolution and Functioning of the Traded Gas Market in
Britain’:% ol 1970958 F=2] 7kA A AR3t B3 NBPS 7R A9] = 7kA A
9] H&ES Tordt 4 Atk ESE APXIE(2007)o14 HHESF ‘Furopean gas market and
Gaspower integration’, ERGEG(2010)9] ‘Gas hub Monitoring Report 2010, IEA(2013)9]
‘Developing a Natural Gas Trading Hub in Asia’, EIAQ2014)9] ‘Global Natural Gas Markets
Overview, European Federation of Energy Traders(2015)914 7IA8E A% B AR & £3
7kAslE ARl oot 7, RS At 84 E= 2AE Wel BT 5= AU

o] 29 g2 thadt Atk 20lM= 7HASIE AL Aot 75 AWEE ACE g NBP
7} 7k28E Ao 2 duh 715-E ot UEAIE RISt gtk 3 9= NBP 9] £4, /A
WS ANEE= Z0 R {5 7kA APOA = NBP 7t AHA|ok= H|E F=oflA] 7FAS B AIRo|
e 4 E HEE AWEIA S 3oAE JU 7hAS E AR sk ] gt 2exT
o] FAIIA| Afstal F= NBP 9 7WAaAoA duht D324 SFP=A] 2454 St
4 oAM= G 7k A AREPF AT B AR 15T of| u|E THA AL UAEAE A

S B Ag B AR et gt
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(T2 1] B TtASES} TIA A

GTF
NORDPOOLGAS

2eE Sasenos

EEX
POWERNEXT @

.Natural gas hub - Natural gas Exchange

£X : Heather(2012). p.4

2. 92 JIASE AJRtO| BXjQ} SIAL

2.1 7k238 Age] A 7%

S8 A 7tA ARHAR IS (Buropean Regulators’ Group for Electricity and Gas: ERGEG)®
9] 20109 E1Ao] =M, 7EAGHE A AR ojdo] HAE I, API7HE 9 Au| AT AARE
A AdEle ®BEAM] vHAE JHA A AIA” AFToR Aostal Qlth. EIF EIAQ2014)9
Global Natural Markets Overviewo|A= 7FASH AAS “B2]2Q] wshy 7MAHA wglo] o|f%]
= AL Aot k. F MY AYE SHMEH TEASE A2 A 7HEoE At
BAEE 294, 7HE 7tA AR AlA"T SFE 77l AR FYT 4 Stk

FAFH A1) s 2 B AN R U 3, A92e At olHAES vt 5
A, 500 T3 27 FIL Aol B A PgHolA B Bafo] At oleid /5S
G NBPE 712 AP 2495} 3ol A1 Ssietn muitdoR 498 Add 4 des
A1 ARSI, E, 19974 ICE 712 HBAE B8] 'NBP 97 7712k 2Astd Aghe]

R HH-IIA AMTFRKIIE(European Regulators’ Group for Electricity and Gas, ERGEG)2 R 7A AR TGS 5t A & 22
AlRS ZAIGHD R TS0 M HES Hisk= J2s STt

et | KIST _087



HZIE AFTh ol AP XolAEolAl NBPE 53 A7t kst Al=ds 24 o
E 12 = NBPY| 7k Aol tiet FF2ARA Alolnk. Aol fa/d°] Brh
A7} A =] oo} 7hssiet. webA Chrund 15 o<l @= NBPOlAlE= %
7 olFAIHAL BEE o QAL ol & VRASE AR RA NBP7F 7I5E Skl Ylee wEE &

Ak,

oL

1] 329 7tA HAEE X (9] TWh)
NBP 2012 1162471 672475  137.36 1848682  499.04 38 864.52 214 99807 1852
NBP 2013 1002572 585301 14568 1602442 48172 3 855.66 187 9345 16,63

A Britain  -14% -13% 0%  -13.3% - - - - -3.5% -

£% : Heather(2014). p.5

2.2 9= NBPY &%

F=F NBP = 59 oA 7HF |A 7kAS|E AH(1996)0] | o)At & 12 Bl ERIT 4= %
o] fg W 7FF 7k Aol W2 sl AlFo|ch. FAH o R Gt NBP oA 2012 OTC(HLIA
A1) oA 11625 TWh, Exchange(H2ia)ollA 686TWhe] A7t o]F%laL, 2013dl= OTC
10026 TWh, A4 5999 TWhe] A7} o]F3itt. o= fHolA F WAE Aol B2 vds
Z9] TTF Bt} OTC F-2ollAl <F 1.58), Afia F2ollA F 104 o] &2 Aolct. ol2ist g=
NBP 9 4§ W 52221 92 I9 2 oA B Hiet Zo] 59 W b2 7tAs|E AR 7kA
AFIME AAE Aol FRleE 4 U

7 ™A HEIL “Short Term Flat NBP Trading Terms & Condition = 1997”. NBPOIAl H2f{El= 7IAQ| HEAQI| st XIRIOZ RE AXF FOXPt
AFEA HAE 2= U= 7Heide 2860, A0t 20X QI=s N0z g, 2710l 71215t Alofe] 2013 E= X|20]| tishM=
IHe=Ql2 HAGH| Sie= LI8S B UCh

8  Churn2 MHS} AR SE2710| HIES S50k 202 AIER| R34 XHE E8E0, YHHo2= Churn 15 0[AQl A2E
Aoz HIsit

o]}
AN

Ir

0
0
0x

¢

088 _ GREEN SCHOOL



GREEN
MONITOR

TECHNOLOGY-POLICY REVIEW
JRBLIE J|2-BH 28 2016 VOLO4 NO.1

[T7 2] 89| 7tAGE Hefzh Hlw (9] TWh)

TWh
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B UK Netherlands B Germany NCG [ Germany Gaspool M Belgium M Italy MFrance M Austria

ZX : European Commission(2014). p.21

=9 NBP7} 18 W 7HAS B ARolA T = AW A2 I Y ST EX0A
711gk}. ol sk o2k 2k AA, 20004 FHo] ol28 I o 7ka ARFETE hA
AH]Fko] Solt7] wiiEolct. o]=gh AA-AH] LR TEAS SRIOELT) =2 A FRE 7
St I¥ 3 oA Kz Hiel o] A YLt F7oks A= 19978~20039 5=
oA o]F 2004¥ U= ATEHA T ol2gt FH9 FYYELTE 2 TIAARY
TR0t A= SEARE B3 AdFY S7FE 7St B4, =9 AA7EA 4] BRS04
It 2 ol Hi= A}t Zo] FA-IH FiRo] 4H[9] 60~70%F AHAISkAL )17] wiitolch. A Fzo]
AA7EA AvFFo] w2 AL TI1 4 9 o] ALHER] 1~2¢¥0) AA7EA Av7t G359k w2 AE
A& 71 Q7] WiRolth. ALE HATIAY] Al FE g0 E AMgE o ASH 51 5T
A7t F5ok= @S Bk 'QX FRoll s Agt ABlE JA7RA7 A7) o] "A7kA
AH|Fo] 3715t Aot} DECCY] WAdA=E HE3gF% vu(2012)0] W=, Aete] HE3g352
213.4 TWh(1990), 114.7 TWh(2000), 97.8 TWh(2009), 102.3 T\Wh(ZOlO)_E._ A F= A
H|5| HA7FAY] AHF3FFS 0.4 TWh(1990), 144.9 TWh(2000), 163.5 TWh(2009), 172.5
TWh(2010) 22 ¥4 S7Ioke FAIE BRIt ol 7|$8ste] w2 2213} 7 19919 Eroniit7t
G T AFGS AlRelEA At SEIEHATE ER7RAER] AR A= HA AR Zolot,
AR, 54 tis A4 molzelel ¢go] 7tAs| B 7t AfE sel=tl 719937] whEelth A 7t
& AY FEF9 67% & Ao USR] Ade = d@7]0]2 925 [UK(Interconnector
UK, 1998) 2 A=t 2006d 334 34 274 F 20109 HI9H=2} BBL(Balgzand-Bacton
Line) A1d, 5ol 290]-F=19] Langeled i1, A7[o)e} [UKS] o= {H7o] 7kA A
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I 3528 I, o740 I 7=t V. S¥i=g VRS EE VL RMEFR IS

2 el FoITHEH 1 F). o|FE Lokt An)S LS Aldo] FEEIglle] Adt 37t

[T 3] = MEvtA Yk »~F U] R (219l TWh)

1200 -

1000 -

800 -

Terawatt hours

400

200 -

-200 -
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

. Production

Net exports / imports

&X : DECC(2015). p.95

[F 2] g=o| 22 HATIA AH|Z HW (9] TWh)
Electricity Generators 4.0 6.5 324.6 359.3 3711
Energy Industries 19.1 39.2 102.1 91.4 93.3
Industry 1775 164.6 1985 124.9 129.7
Domestic 246.8 3004 369.9 3325 389.6
Services 60.4 86.5 1105 83.7 88.6
Total 507.8 597.0 1,105.5 991.8 1,072.3

£X : UK Energy in Brief (2012); DECC(2012) p.27
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[02 4] Y= NBP €2 722 0]

160

140

120

100

80

60

40

20

0 e
S I IIIIINIIIIIFTL

N G Yot 8w KRG 3w ;_,e,Q RO R N ,_,e,Q
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EX 1 IEFEQ014). p.31

2.3 Y= NBP9 &4

%9 NBPS] /|4714S Abui7] SjsiA NBPZ} /1AE 199649] o) 32 Aol @5zt
o WslilAgo] YH=AS Allof Tt o] 98] 19804T] & Wgs Tt 19809 4 FhA
APg] AFREE Uieo] Al A} Sk

2.3.1 W193te] Az

19799 F=2] Hago] AEsH | A7l 71€9] w92 2FHUE Be F971dS Udst
2 JgE ol IAY kg golA FAIRE 8 7IHEIR] A9, e, dF, A, Ak, A=
&, B4 Sl tie =9ske BA e AR AE oA JAFE AT Erks 3t /716 =Y
=7t 8 AFdE S7PE Hoshe S04 offolfltt. SHAIRE AgRe] X oFf mhik 71E HIAY
2 5 AE 2Y7IdE2 APl Aol HEsHA Rotal 22 AL 15 op7|del me W2
it Auaz = FAIY SHEHAIE 7PHAl "ok T A3t 1970494 ¥ A= =951
=7F Al AEd 271 ofdEks SAWE olFUAL A ASRE FAI5] A%t WiEelM =Y
7199 RIgse AAow FAsH "ok 19769 =F7IA0IE = AR-3lAKBritain
Petroleum: BP) 9] &5 A= wiet A Aoz g= 8 7740 S97|9e2 Wkt
7|9er JeEE e Aeth Bt 9= AR 19 A =4 VY FHE AdEE
2& AP 8l 370 BLE S8 LHRISoAE F4E vieshke 24S Wit dRISolA
A =g S5 et diEA AR 6007 ©go] ok Alste] ukt 7|9 er AdeE =7t
2(British Gas ple: BG)7F 3t of=iet = 2] kg oz 1992dde 79| HiF-22] 9= =9
719E0] WidEe 23E It
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BB sl A AA7E 23k a S5 AH|A o] P EE AAE AUAT I A
193} 2719 917t 7199 S-S S-Eloto] APl BAS A7 A} gt 183k d=koe
B3k Zlo] HIZ sl H997|US o7 7|YPoE Uro] AHRE A9 5= Qe A 1R E
I AR 2o APEe] A3 fASH ] f1RE HAIE AlgEE Aolqlth 1986| 7HAH
(Gas Act) o2 AYH 7142334 (Office of Gas Supply: Ofgas) 0] 7t AHQoIA A1 AR-3E
ANt A 9T FdotA =t

r°1' s

rl:]
i
pat)

[\

2.3.

5o RIgs} HAo] & EoflA oA o|FolF=AE 1986 7 (Gas Act) & &5l ERIsH
£ & ok SR QoFshH AR A} ATHECE ARE 5 =T A TR
Zlo|t}, 1986H BGE FAVIHCE HIgeet A AlZte & 1988Woll= BG7 &9l 7tA%E &9
7HAE 90% ol TS 4+ IS SHAITh 3 BGY| 7HA 7HE BAIE 258ttt 1990W =
AH]5-50l8 AlRE Adste] 7zt 71FoM T FRe 7EA FHIE AR 4 =R SIQITh ERE
199397kA] BGE] A8 AEG-E8S 30%7HA] 4T A2 ZAIsHE 1992dol+= 73*"2 S
St7] f1et Wjte = HAAY RIS Sistal OfgasE &3l BG7F EAgt 7kA ARETo] IdRE
T2 ARAREONA st Z209S WIS 1993¢0] Ofgase 34 8443} HiRkeE Htsto]
AR EASEIAL 513 o] Yo A BGe AHIF-e} W] SlA N £ew= % % ZA
o} 2231 19959, 98W7HA] ©AIER] Al EAE HASAIX] 4l 7EARE APPSRl 967
HGH]0l8A A E BT A RSl ol= gk AFo] X&2Ql Rt M= 1996¢
Network Code A3} 7kAS|HE. Al o] 7| =it

=4 UAE A 19869 7hA WS Al 183 A AR ARS8t

o

™

3. 8= NBP 52| 4327 AIZQ| Xiz=l

oA Stiso] 19964 A7 oA A5 Axlo] A wledslh AWE T ek =, ¥
g5} TN A= kA e AR StEIRE, olafe Fha Age) A6t de] NBPE fdsis
o 203 QL vAA © Aolth T A A3t AR AL FEo] Wezolehs
e AR RS 753 97 Wazdon Afwe AdS B Ba%] 8, A4 714
o] =ri4st Sg7lue) A, AgRe HNHe) g 5 A1) Agsiel BelE G EalA
& SRIaE 4 QI 2 oA 744 A1) At AR 19969 @ FhA Aol ofE 4
oz AET YAEAS Slstit g ol B Wgslt Aol A98E g, A%
o] AR hAB| R Ak FERT] QR 7T e A B ygos ST 4
S ACIEE. 531, ZRasi A Aps] Sl Bazd B A Afst e uHe
uiAge] 943 BelE A e Auht Mask APEAS AR Tk

L
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3.1 7kA8]8 AR F55H7] flgk 84

[EA ol 20134 LYHIFLNG Edlo]d s1H ZAo] arefsfof sh= A2 - L2224 e x40 ot
2 7IASHE ARE 5517 flof AR TejAe] 15 B AR ARRelket SRS 3
go] o]FfAof ghetar ekt v ZRAS B A 15702 dHtlely] s BAAR] ZHjA
o] 52 B8 AP AREL olFF=Aol 23S WAt gtk ool S 4] ofF
= ZF 79 Abgatzel S Aol Wt g 4= 91, 3489 fFE e B7HEY] "ol ERE
et pERY BHY, AFERRE 7HA41S9] Aol TEASIHE ALY s RS B o,
AR ZujAgo] 5T o] A ARREPT S=A7F 7EAS E APGe] H3to] B F3l6l] wiio]
I 32 [EA 9J'LNG Edlo|d sH Ao 12sfjof sh= AlmA]- 322 a2 oA AAIgt
73;‘ ARl ZujAdE F5517] At Al BoxAW 1224 x| et g We-=olth
9} Zro] AAAR] TS F5517] I3 W8-S ERIsk=s Ao R TEASHE AR 7551 9
3t 4 mefet &= Sl

EFET(European Federation of Energy Traders) oA AAISH ‘§-5 7FASIE A H7K2014,
2015) FEH(EH 2) E EY 2 Bt PES0] SHEL 2 1ngte] 15 o HT HAA
Q1 =AY 7150l ohal QleAlol 23S FaL Qltkes AL RIS &= St} ol A AETE [EA
O]'LNG Edlo]d s|E o] aafsfiof o= A - 728 o2 oA A = A 15
= B AR ARk AlwA, L2A " g xo] 7EAS H AP 55kt T 583 87150]
& AL ou|gith
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EX 1 IEAQ013). p.32-35

3.2 19969 9= NBP %9 daz7

BAH ZojAgo] ks APg] RIS SJulska, Tk AGe] AR 7HASE AR 15
shet] Wozdoleis 2 AR 19964 G2 4 olHat WRAAS FXWIA s R4}
Tt B AP SRS HEY] AT ARH, T2 8AF0] A4 33 ) NG} eI
ofH RGO T WPHULA AT S0 /A E AFL TETH] A1) 493} Aot
U 288 ARle|R A S
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3.3.1 Al=3 2893

A "o AL guo] A4 5 U Ggo] FATEA, 457+ Bt BeEIgie], A
Aol gt EulAC R AAEIGEAES Fol SlohE 4 ek 1970dek R = Ak} o] B
QB 712 ARRIOIE RS AT 19784 ALZAAAUNGPA) o A5 19864 7HA¥(Gas
Act) O 93 7kA FABRKBG plo) 7+ ARHRA HRY 24, BA] 71%50] Sotsm 7k Al
o] ARAAZ HBEH Holch

St wh) 20] SlojAE Belsi wske HYlTh 44 B 9lo] TAd BG/H ¥HoR
5313 Wfshel TxolA BGO] TS A 347t 21687 018 4 9l FES4A(Common
Carriage, 72 192) 5 Asl0] A AGANA $4742 WEEHe 842 Helch T 3o
QoIAE 199240] TRo R 7kAS Avlshs 4918 ThA Aol ABE ST, 199650
AR 4G ThA AOINE ABE S8

olefat 3ol Al YSHE B3 AW 71%50) Fstet Sb-wele] BelgelA 34 45e
31831 o RS ARl el 7k 7ol ZYEES o|BYT B, A HolESo] AU
hag A TUG 5 A ol Wt Aol o8 7k Aol olgXA = Zelek. B3, 19964
PRAFRY BIBGL 7120] AR Yol 72 shzo] AFHE WANA ol 7kA AP 47
Agefoll wel 7k shzo] A mee w7 Hck

19909 =22] A 57 AHAA SAZE AL, e5-wrf F2of ol 227 SARHE
HolM ZA =3 B0l A ST F=o] FF F= A5 0r AR Apotet 545
FARE Aol D] L2 APl AP Apeks B71aL e A AAo] olFA =S Al 9
2 oA Zfol7t et 529 of2Rt g2 AN FoAt A1 @92 B4 0] AR
AP FOIARE 7330 ol FA AL, WZH} =go] EAIE] Qe S-Sl 2= U SR
APg71A 0] BgE710] ofElwe] WHd AR AotEo] F=ET TIASE APgE FEShet 2
AZEo] Al Aoz ofofH.

332 724 9897

27 Wa Aol ST FFUH 8T} vAPEAQl Ho] B §HUEA. AH A
Apo] S} olAEA. FEAES} AAAEAS B IR 4 ik FT0] A9 Z
ol 9lo] /M4 S|Evirtual hub) Fel2 AYHGILE. o= B0 Faue Helrka
2 4YoIFE 294 58 (Physical hub) FE7t ohlet o 1 $F7P2 Shusiey] &
Z9E Gejei 22 oJuRic. Ea /g Sue] 49, 45u18S Mtk ek /4 A
31 gejoick. webA] 1919 27k UHSHA o]FA 4 U AMS 2T e AR Tl
A2 FFA 80 FEAS BUT 4 YA, 199 7
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9 LNGAIE 2HI839| 42, 20051 7|&E AR DAT} R & HHIEHO| 71%S AX[GI QUL F=2| 22 2006 Isle of Grain HOl2S
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|
A7 g —’F W= X]E_EJH ] ]ﬂig E’6H “‘ﬂ 3 1 T '}GJi%Xl% il
Aok # 4 oA B vieh go] F=9] 11T 7R AHRF2 SUHET B Sy .
5 oM He Bie o] I= Il AROlA AEA ARE 5 Sl i TﬂrolE Rle] 52

I 4] 19943 JtA AH|F

7tA AHZF (Billion Cubic metres) 67.7 67.9
1915 7tA AH|ZF (Cubic mertres/capital) 1168.9 834.1
=X 1 BP(1995)

(£ 5] F2 =7t9| TtALY &
£ TO|Z2tel Z10j(1,000Km) 17.9 62.7
et TtojZ2tel Z0f (1,000Kml) 2429 167.8

EX 1 IEA/OECD(1994)

A 2 S8 AL AP ol el olfEA 2 AR Loz
oM ABHFol 34 B A AT AAG 7k Aol 7H9E Tha AgoE Bge
Sejgiche AL B4 el 4 gl

NBP7} 5-8AI=S} A A= BEAFA7E EAI6IAL, A&7t olFoRiex = dd
At 1997 °|%- NBP'97E &3l EEAFA7E SAISIAL ICERF &2 747t S3H= &
Fol 82 W 19964 FAlols S8AIEet AAE T2 232 2454 53t Aes B
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NRA Establish a consultation mechanism 1 if group set up and English language

TSO Entry-exit system established 1/2 for Entry Exit: 1 if a single VTP

TSO Title Transfer

TSO Cashout rules

TSO Accessible to non-physical traders 1 if trade without signup to physical rules

. 0 if not firm; 1/2 if firmness ‘managed” by TSO;

150 Firmness of hub 1 if Back-up-Back—-down; 2 if fully market-based

TSO Credit arrangements non-punitive

NRA R‘esolye market structural issue(defined role for 1/2 for release etc; 1 if market marker

historical player)

NRA Role of Hub operator 1-role defined; 2-gov'nce addressed

NRA Agree regulatory jurisdiction if cross border 0 if cross border and no agreement; 1 if not aross
border or does have agreement

Market Establish a reference price at the hub for contract 1 if price always avallable; 1/2 if deemed

settlement

Market Standardized contract 1if spe0|a'||zed contract - EFET or equivalent (or
standard is sufficient)_

Market Price Reporting Agencies at the hub 1 if several, 1/2 if only one PRA

Market Commercial/Voluntary market maker

Market Brokers 1 if voice or few; 2 if systems and many

NRA Establishment of Exchange 1 if exchange qppomted and h.Ub.IS liquid; 1/2 if
exchange appointed and hub liquid

Market Index becomes reliable and used 1 if Market parties frequently requested

X : EFET(2014). p.4
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China’s Energy Policy : Positive Implications for Global Demand and Supply of Energy
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[ 2] MRt P2} oy dY

o (MY e)

1970 ~ 1985 1986 ~ 2004 2005 ~2014 Sto At
@s7 (R @s7h (H27h
OPECEEY  AWEMZ AMZ0[ 55 OPECREY) A8 B4
23 g 2% A A

2 3 24 o 282 94|
3 = =2 = x e 4 |15 i
opeCcH o 33y y o Al S NS SR TRSIR 2 53 SBAAE M SE
SaHd QUM £
S 21A0f 5 ~OPEC 54 ~OPEC Lf 2543}
&4 HOPEC £ HES/MARNY By -HEEHS A A
FEESIMNOCKEY  HEREMI0C -NOC =% I—
TEREROE  ATEQIMNOOEY -4l NREFS| by o M
HEAR 348 SIS HESHRY ZXuaE
eI/ MIE 2E UHSHRULS B (8K B Il gE)

£X 1 HES(2015). p.26

106 _ GREEN SCHOOL



GREEN
MONITOR

TECHNOLOGY-POLICY REVIEW
J2IRLIE J|&- 3 2|5 2016 VOL.04 NO.1
—

4.1.1 339

22 vlEe 3R AUARLe] AHAL AL SeAslel ALL AT oA BEAA T
SFRA A URAGS BT 2AS )T Uk B3 Bl YR TE 8409 58 98
3 dotAele] AgAEE FANLE P WSl A Akt ks AR SAskL o
AzEE Ze] 4G9 AAks BAS S8 olol B39 A HEsHEN AL B
271595 B2 =wsty gk

ol

olo] thgstel OPECS UR7HAe olEAE (@: 20149 69 #EF 1102l4 2014
9 119, 70284202 Ash Pare Zol4 ¢k glo] T30 @il &=L Uk ol
A BRee A7) 9% FF AGEEY Aol A&HL Y Aow Foldrh HEJ}
o otk 7t 7120 80gE ofskE St AR fEstn Utk

norr

il

A= ol#sh 33237 971A @4 E Aojgks AYHTHE B HEoHA] i S

LFE FFo= 2&d 7FsAdo] = Folth AAE 2013W~20154 Bt AlAl A5 =8
SE501E A 201390 $223H20] 0.7b/dR.oH 2014W0= TF27 1 b/d, 20154
o= 1.7 b/d 9 FF2IE ot Slck. HE AfARY Yo Eejil Qs Ald oY =
Qo& HAJo}, = 5 H] OPEC X[l 2719 vjd 7l7to] vf=|o] Q= A= njotx]o] [EA 57
Aol wrgElo] QA A|et 2018 o]0 H] OECD2] Hf-a3-2 Hrt Z713t 7Fs4do] 535t
o} B AIA L8 2012~13900 Bt 1135 b/d 2 S7Fst3AITE 2014¥ 0= S71=&0] 70%F
d/b 2 F73] Bl B45S Bal 2015490 1409t b/d 2 £718 A2 HAYE AT FHofl=
ol2jgt =89 59 HE7Is2 FET X7t Yok Aoltt.

il

I

2 3] AA M a5 3 (2013~20159) (49]: H0tb/d)
OECDQ2 46.0 457 447 457 46.3 456 46.6 451 459 465 459
HIOECD£2 459 46.0 471 474 476 47.0 471 484 48.3 48.6 481

MAS2 91.9 91.8 91.8 93.1 93.8 92.6 93.6 935 94.2 95.1 94.0

HIOPECZE 546 559 566 572 583 570 682 584  b7b 577 57.9
OPEC NGL 6.2 6.3 6.3 6.4 6.4 6.4 6.5 6.6 6.6 6.7 6.6

HOPEC 82 311 296 288 295 290 293 288 285 30.1 30.7 29.5
OPEC 38 366 363 364 369 369 366 370 381 380 379 37.8
NASE 912 922 930 941 %2 937 %3 %5 955 %6 95.7
Moz -0.7 0.4 1.2 1.0 14 1.0 1.6 3.0 1.3 0.5 1.7

EX 1 M1tI(2015). p.130
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[EAQO13) A 2035W7HA19] AlA) ofuiA] 58 Z7H % F3o] 31% & AJ5te] 203510
vEch 80% o B oUAE Aug Aow Aty gk

(T2 1] =2 XFo|Me] 12t oHX| 42 B7t

1000 W 2012-2025

Mtoe

200 2025-2040
600
400
200

[. | B8 Sl

-200

China India Africa Southeast Middle  latin E. Europe/ OECD
Asia East America Eurasia

£X : World Energy Ourlook(2014). p.64

QEAQ] 17 U] 490 A9 [EA (2014) Ao] W= 20409744 17 o] TAoIA
714 )50 2 olUAPoRA FH1E FASAG T HBL 31%014 26% = AT 0w o
o] 22 W 502719} 20209 0]F vl £ AR 2030970l AAY] 4y 2u]F
o = Aol

(712! 2] OECD H| 32=0M2 MR +2 7t

6 2030-2040

mb/d

5 M 2020-2030

W 20132020

China India Middle Africa Latin Other
East America Asia

&% : World Energy Ourlook(2014). p.59
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o= 49 FVKEEVF 2020 7H4] ABT F 0.9%, 20308 HolE 0.3% = i 2 Aoz
A== 459 AelA9] OECD 428 H4AE S+ 5 Mot} H] OECDAIRS] =857t A4
Sto] Ueh= Aaks HolFa Stk Olﬁifﬂ FEolA 2 FE FANHUA 7 9 7MY
941 g & A 0= Holm, s AR AR7HdolE Btskal 2014d0] o]o] E thA]
{27t £3H & vk =7 %MJEJ V= A2 AA T AaaH=el F=9 FAH
E44o] o] WRo® AA 5 2 f710l vAs $99 IFES & 5 e ozt

o}
=]

nsk
g

4.2 2A 2. T2 AA oYA AR 2% F5A 9

< A4 1410‘7}/\ WH*"OHLW 2 A 5 FF oA GiolM STIEAIE HY Aes
qFEE 2okl dishd 8 TFARM A=4a 55 & o 22 oA 3G E 7]
g Aoz Ko Ao, ﬂ‘doq 3%2 g A o] SRt AtA el 714 HHOR IRt FAE
st Aol|A Z|usid A9 AE st E AiH oz AA 7R ouA] SFES M

o
B4 e gty ok F 4 Urh

A Q304 2012~2040W7HA] F=+9] HA7IA AJAkFo] A AlAl 195 XA AL
5 E=20] HAAVEA ABARS 20129¥ 107 bemollA 9F 3ufjolA} 715k 2040 0= 368
g3t Zlog d&sky Qi

AP Ho| 1 497k FFOR Ao FF Aol BS 44E Foz AP AAvks B,
10 A
O‘_l

S LM AR ¢ 7IE YAMS0| HYT IS RISEID, 0P ARZIX| QU2 2= R =Y P |2 SAIZES! OUX| 23 FHMS0| Z20|

o=

AdEt= FRE 7FgE AL
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China W 2012-2025
United States 2025-2040
Russzia

Turkmenistan
Iran

Australia
Brazil

Irag
Indonesia
Datar
Canada

India
Argentina
Algeria

Saudi Arabia
Mozambigue
Mexico
Migeria
Ukraine
Kazakhztan
Azerbaijan
Libya
Venezuela
Angola
Tanzania
Israel

MNorway
Trinidad and Tobago
United Kingdom
Thailand
Uzbekistan
Metherlands

ZX : World Energy Outlook(2014). p.156

4.2.2 ¥] A% %]

EIA Zfgo] oJobH 22 AlA | AY7tA BRE0 = 36.1 Tem(1,275 Tef) 71 ofd = o
AoH HIE opxl e FAH Jfl7]Eo] HESH AR o R = A A tha Bl 20144
9 T AL7EA ARGl A A L7k AJato] ofw] JHATE YL W SV E AgR|7E 7130
2 JidE Aol qlo] FFo] L7 do] EoFA|AL Qitk. HIHE AU/NEE e SR I
F} 7HA E ofde}t =A] AUAAGY] AT E FHMLIL Al YA BARETHE A LNGA
4 ARAPGOIA B3 Geiet 71 SIS olE Z0R 7= Qlom ALNESo] Jgk] &
HEF=EC] JUAE FAEAA G A9 £TO & o]goh= AufA] 7|5k 7hs/gde] iyl
oto] AIRPgel AntE toHA E Aolth
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(£ 4] =712 MI7tA & [SHA BERR (Et91:2m)
1 = 36.10 3.03
2 02 2441 7.72
3 LS 21.92 0.38
4 WA 19.28 0.34
5 EUEEEEEE 13.73 -
6 RS 11.21 3
7 WLt 10.99 176
8 2ot 8.21 155
9 A2 6.54 4.50
10 setd 6.40 0.37
11 Eic 5.30 0.16
12 oA 5.10 0.01

EX 1 0|y 2(2012). p.5

42.3 A QA U

T2 202097H4] 70 GW7H A A 8] S7bE AR d&E EIARI=ES] oJobd =t
o] A A Bt WA T7FFEL 8.4% = 20359714 <F 598 Bkwh S7F=|0] & oA AA|olk=
H|50] 20099 2% ©oflA 2035|0l= 35% 2 571t A0 & Hil §itt. wEbA ElUs S0 4=
SU7E A @A} ol A] A1) BElo] | Ao g AYshy Qlth, 3 2 AlA Al 58 vhA
9 AA A WA FEERE(20099 718 IR AU A R A Eo|A AlA ] FA=7t
(2007~201097F 12049 22 £4) 2A 202097H] 8832 380 GW= F7HA]711L 200549
HE | 26 X LSS 2ol = L 180 GW=E S7MZ Aot} = A7 dgds]
£ 202097H] B FY7|&0] AlA Aol 224 E Ao Hgsta Qltt.

5] B2 EAE M oUX] S8y

X (MwW) 23,058 30,058 37,058 70,000
2 & (mwe) 229,500 242,500 254,500 380,000
X g (mwe) 1,508 1,048 2,258 -

S & (mwe) 84,000 92,000 104,000 180,000

EX 1 EIU & EIAQ2014, 2015)

2012¢ 5= A71Y QdR7E FES S diAloAA] A7t HaA"o] ofshd =2 A oy
A WS oS A58 0= 2018 Aol 20209 i olvA] AR 2,500%t kwi ofl4skal
At S giAldA= 200597 E wE S Holal 9low 20149E7HA] S= A AdA|
AFEE 51597 A=otE] gef A ouA] AT 4.89% & AASkAL Utk
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4.2.4 719A] AT 9 Al ARG B4
=22 348 BHof Qo] THrERIQ] 7lEo Ho|A ARJAISo] 7]|Hsk=s A9 A=
Takely =g, o8 So] ul=9] 242X A Y St 1/2435L0] HL9AEE o2} Yadaravan
e 52 5 2 9t E3t A5 ujR; ZAjelo] & o] A7|A 9l TAA EXE 5t 9o
obe] Mgu e B shams) Ao, va v ABAG g Selow Fuure W)

Aot FAAR, BeFY WA Fol WS A 9

4N ofx
ogﬂ.l
g:’o
1o
4

I 6] =9 o F 7|0 & HEAIS T =2 0

25 GNPOCAH EQ 1/2/4%7 XI2 40%214: (1997)

0= 3+ X% 0|2 Yadaraven R WA & (2007)
BIAIOF HAULA B AY M (2014)
H2IA Marlim Hoied 74 ¥ 35 (2005)
HLICH QYME X2 214 (2009)

A 0EXY FIRFSAEL PetroKazakhstan 12 (2005)

SLAH|7|AE Mangistaumunaugas RH74E (2008)
H4|=U2t ZEAS (Petropain)Ql4: A (2011~)

=X 1 984 (2014)

4.3. &A 3. AA A 94 9 oz A FAste] 719 7HsA

T H71 24 Adman] ARt 5o ditkro] Mol Sl Sl R ol A2 A
o] s = 7Nkt WHsES wElrbA] 9ol gFF ojikelekA: 5] 7MY & TS & A0 R Ho]
o 0]- 37t S 43t AYABIE B9l ovA A FAsle] AU qTS T AR 7|
Ec} IEA (2014) At=oll 9JshH 450 Alube] 404 o]AkslebA vi&-2 20204 Hojl 33.0 Gt2 A4
o &5ttty 203090 25.4 Gt, 20409 19.3 Gt o{A|H o] &, 59| AR 7Pt & vj5oz
FAZIE COMIE AlAl & A9 1/35 ZHAJoHHA ojitslaa 50| 7H) & 7|oE & A=
YokE . QJct,

AA AA 1919] ZAZEA HiE=R] S HT t7] AT SEAI7E Azl wet Al
15 B84 HEo] A55EHR 44S A5 =2stke 5 719l tigt 2=421 th-gollA =4
FFo g MIJol= Ay WHtE HojFal ot

N

o d

Slels Sl 2ARNR 5t 7[2d5S M 227K|Z MiBiRitts SHE flet ALl

o= S

4 450 AL2IQ - B7IE ORtalE: S5 450ppME2 K
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[712 4] Reduction in energy-related CO, emission in 450 scenario relative to the new policies
scenario

2015 2020 2025 2030 2035 2040

European Union

China

Middle East
Russia

Gt
=3

ZX : World Energy Outlook(2014). p.91

20144¥ 99 199 T =7t 30 eslE 7| Hst eAES Waston 202097H
GD @913 CO, HiEHS 40~45% 5ot AJHES}L F70a} 22 tho] BhAuE A2 vi&
T2 20209714 2011~2015¢ 20 2 ARIsHIrk= W-8= YRS E3 BE ARIREE o
o s LAVIA 35 BIXE AAsto] AP oFgoln, A|13AF 8] 717H2016~2020) o sAFF
T 7|EE ofe} v AdiEF FAIE EUS Ao IHA 87]ZQl Myt AR E T Qe FEe
& v]- 37 oy BEAT, B 23 9 A7), AT 5 71s FY Aol ZEs] Hol
e} HEo] S22 HIRSE ofAloF A QA9 AR7tAl] oMYA FEAGoR AN ErjxYg
A7) ovA] wHo] HiFE gtig Aoy ol= iy oR FAH HPo] FAEo] 2F oY
A A7t ko & §3t 2 4 ke HE guiEit & S

-r

5. Z= 29

20008Ti2E BAH 0 B F30) ofuix] L MRS HE AF] oJ7oleks 2
T 54% 4 glong ek Anel Aol A4 A4l HPoR Heay gl F3o) ofuiy
A2} A o] thel BAT8) ikt she Alo] o] =Eo] 38 BAoleky 3 4 9tk oleje
oA 5 =B 94 AT Thl B3] ouix] o] thal B B ohet 3 Hu
of challA] Abvimoleh. ZEsfop B HE-L 20144 o]F Fe] oA Hao] e Wao] o]
e B TN e} 7S8Y TT Sade] Su] FHL Tl WRko WA s
QIeRe olc
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theoE F39] oA Aol A oA 53] EREE e 71250 dhef 8L
58] =9} 94 5 DA Boprh BRAE B o S5t she =A< 53] o
A) o] 2 oUix] 5] 71ofg Folek ol o) BASH MY Telw AEA 5 A
4 AR 2AZ IS

}_‘

=419 A HA ZAZA T QPYHQ £88HT} B S84 E ACE Hol= AlA oUA] A
5] AF APollA B2 QPP =84 A HFEo2H oy f£gxE a3t o
Ao Aot olE fall [EA,BP ol st I B4 € d9A] 52 o= 5o 4
c}.

2 TAZ FF AA oA wlAiofA] Z7EAE EY AR o= o |qA] EokollA F=-2
2249 oA A AATEANA LR FFA GTS EETO A AlA 7REoUR] TFHES ST
7= F8 9% T Ao= Hoth [EA AR AUE| Qo)A 2012~20409 AlA 1919] AR
AAGE AR AEE= S22 HAA7tA, F=o] AlA Y Bk Agots AlY 7tA, dAHE
9 AR oA WASE 81 F=19] 719X 9 Al ARG gk e £AAE 52
TAE FHdsl= o2 A5t

apERo R F3e 7129 35 el AYET BT ofux] meTEE Yl TNoR B

oL o o2
LS

R

ok feigt Yol ofuix) A Alasow wasker] d%2 ¥ HoR st oI So] A4
2ofo] Alsteks W&o A A7 BARAC] Autt FL A2 vl B4 o) g

Zalekan Qi ol v] AEAA A= Hg7ka0) g FEAS0R SabE Buxojnt A4
oo o] 242 F3 1k9] oUix] Welo] Sefslis Z]uto] @ ol o} Fa) Xt S5t
P9l oix] A} Zo] 75 B Aolekw mgyh

Z0] ofu] AA ofdA] AFA Swing Power L 3 ek e HHE A7l ojx)7}
Gl SHolLt 3g 2ol JaRte Aslok she A4S A Ao Holn FgHel JarE £
sojzzfe] ofuix] A 5ol H8ske Ao e Acw RolT). Tk FAo] gt wrt TehA
ol AR 27 BAo] M3 Zvlo] glonw P R U ARIOR Az,
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Analysis of the Connectivity of the Green Roof using GIS around Teheran Rd.

Minsoo Lee | M.S. Student, Green School, Korea University

E

20| SO0 LIZAIS SHOZ 7ISHS0 thSot7| Yote CASSIAYE XMz Mlotl LAl EWHI AMS T AL Tl
4% =3lE o Diot EXIS EEol|7t 0l AFHO0IC 0l2fet AN U SIS EEol/| 2lol0] 1559 420 =81 o= %ﬁ%
iP 2OH0| 7Ky 2 THOIOZ [R21 %'Ef. izt 2E0 Ty SIS 52|10 Ty #dS Miifole ZE EH‘—'.*QE QIAEIBN O &

A 501 9% 8 4% o 71 720 SAS K3 SH5L Olft. HEAE 2120 SHSENYS sl Z2R0p Hu
Tigis S %é!;zl— £X15(2 9loL, A5ABR0| B202 F7} Ofdfet MS0ICL, 0] ArcGIS T212 085 AZHOE S5
HAiZI2 $E 5402 Sy=s 180 [IEYA ABNE RNHORM, Susat £y 1S A 2879 7S] BXS B0 gidoz

HES SIA 9 Jlst B0 §2 S4MNE JfN 422 55 AFls 20 Y FSNeR 1 Ao STl HHAS FolR:

1. N2

EARY AP EARE 9 AMsoR Beigtn TUskE 53 EA0l89] Jrispt 24
ol RelA} ZotEA el thel SABe] skt A3 oleigiA 7kt o), olf e o
o EX|9] Qe olgow QIs) WA QlBANle] kot BopusiA Hgle. el Sof tE
g FHoR EARSAS AIH0R AL EARA] BAo] APe I ot GEA
A9E w512 3 Wit BAS s} olele Agolth B3] A AioR BEG EARY
A9E A0 BE BA7L B8] SolA qlolA] A8L 5124 gowl X2 2SI BrkssI
Tefste] BAIRO BAS BE Wl M4 Qi 44 Roluw A80] S4L u|Rsle] A%y
A Yol ksl Lol ool st A4S BASY] ofdct oleid A4S Sold EA W)
£5] RO %A15 Sus] Yolo] AFEO] ARe] %315 She S Wle] £A] Baj}
9 Hiet B 7 @A Qs tioto] Hglnh SRS RET B40] SAS SUT ARIHL
Ashe 2L oz AERA ofe B xRl A2 5 FEv 4 Y
o] SAp=sAIQle] 23 sk ok
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EG B4 D FANGIY 2 JTAS FUOE AT U 549 A2Y FHS £A Rt
AQUIEA BAL oA AR chopgel B Fu glom], BHBY] Mg}, BESSI

3 2 Hr1ae) oot SO 4] 2L dolsi st 9l

ololl Ssle] 24 ATSY Al B YEYDL FHOR THel0) L VIES AR
ok Hojgte] aniel AAHE oIS 4 U Sl sl Yohy]R Sk

2. FY=3212] Y A st

2.1 /g

A3,

B9 VS VA A0S WSO SATE ZASHE A2 T, AR EA)
o 3 S A SalAelel £ SATLE 2] ST AT Bolel e
7 =A@ A

o] 94
RN
AN ok BE HEs) F 5 ol 3 A5 4L F 4 9k

AeAQ] A9 ARl 1915 B4 U 48E 2UEA 1 S Se)] JeAE oF 10 bt (2] B
o o 1.67%)2] HA7F asith ol ik A7HE 2 1,500,0008.02 AXkSIEEE 150 %7}
dert asue A2l Al 1 A 1 o] AAEae o gusl)d dado s 27155}
T3 8 4 9tk olXE SAESE Aol SRS ofBe X e ook & AR Hse H7e)

oleat 3N BE 7 ok SaEsle] 24 AY A Ao B elo] YEHRE T35}
Oq };Ii—(—{—l_o H]—Q— );Imo]-,] _Q_‘L]— ,J\t %]—cﬂ-o] -\é_g_‘é‘]‘lil-—}_—‘- 3101 ‘E ﬁ:TLA ?j'—fL %EO]E}

2.2 &3}
AZEO] LAETIS =dlole 2AR=Slo) 2 Gk T4 §44, AAH, ASlH fnte LR
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th| st AAZ0] OeiEts & HagilE, HH, 28 52 &4
+2 g8 At EYF0| 20 20 RA=TS A
48 38 Ao EYE0| ATy g
A 38 gy U= 93 oy
EMAN HS ENY 2% 3 25 Y MYA A

£X 1 227l 2(2010). p.9-11

2.2.2 BAA a3t

AZE AR TN olxi A AR AR 2AVAS AL A At
AR, oA vge BY % A%BC BIANE /AT Ue.

[2 2] Sy=2lE Set M 2t

T = g
%42 At 45 229 93, 00X HYO2 Xt 43
oA B8 E950| HESE JHNS2 YKy HgTY
} A, TSl SO Ofpt WAET WY ey 32

242 U7 8

o=

EYE0 232E L3 YR

EX 1 Y27, 2501, E0I0 (2010). p.9-11

3l 2= S AR &1t
B U RS OIROA A2 W=l 32 RS
HFuUS Y4 HS LR7IBEL, RRIF) § SSVMEFTIEH )9 SY=HE 0188 2HuSY ¥ HS
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5 1 6 842.6583 860.3289 231.06 13.57895899
6 1 7 842.6583 884.6115 76.73 126.6116576
7 1 8 842.6583 428.8836 1038.11 0.335354542
8 1 9 842.6583 75.81605 1456.32 0.030123056
9 1 10 842.6583 437.4362 1908.83 0.101165343
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23 3 9 450.9163 75.81605 24578 0.565931746
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Is Russia’s Gas Cut to Ukraine a Sign of Unreliability?

Minha Lee | Ph.D Student, Green School, Korea University
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The concept of energy security listed itself at the top of political agenda once more due to the ongoing chain of events among
the European Union (EU), Ukraine and Russia over the natural gas trade. As such tension is destructive for all - it is
questionable whether the EU can find alternative gas that is as cheap as Russian while the national economic stability is at
the stake for Russia and Ukraine - the logic behind Russian authorities and Gazprom in repeated gas cut to Ukraine is worthy
of research. Three main groups of studies include Blamaceda, who argues that the Russian leadership resorted to “energy
weapon,” Stern, who directly rejects the geopolitical motivation and emphasizes economic drive involved, and Guillet, who
focuses on the urgent needs for internal unity in both Russia and neighboring CIS countries. This paper, however, presents
9 reasons to illustrate how Russia employing energy as a political weapon, either domestically or internationally, is unlikely.
While supporting the view that the gas cut in 2009 was economically-driven strategy in general, this paper suggests politically
motivated responses from the EU (and the US) has complicated the situation further and pressed Russia, a novice in the market
economy, into extreme choices.

1. Introduction

The Royal Navy's transition from coal to oil is one of the most historic decisions made
by Winston Churchill as First Lord of the Admiralty between 1911 and 1915. The choice
was made for the military superiority against its German counterpart, in spite of
expected insecurity arising from international oil supply in comparison to traditional
reliance on coal from Wales.! Churchill made it clear that such transition can only

succeed under premise of ‘safety and certainty in oil supply’ in his note to then-former

1 Churchill was fully aware of the risks he was taking in this conversion: To build any large additional number of oil-burning ships
meant basing our naval supremacy upon oil. But oil was not found in appreciable quantities in our islands. If we required it we
must carry it by sea in peace or war from distant countries. We had, on the other hand, the finest supply of the best steam coal
in the world, safe in our mines under our own land. To commit the Navy irrevocably to oil was indeed to take arms against a sea
of troubles. Yet, he pursued the conversion because he believed that the gains outweighed risks — and many account this decision
to have led final German surrender in 1918.
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First Sea Lord Admiral Jackie Fisher: “You have got to find the oil; to show how it can
be stored cheaply; how it can be purchased regularly and cheaply in peace, and with
absolute certainty during war.” Admiral Fisher responded to Churchill by leading the
newly created Royal Commission on Qil Supply through which the British government
acquired a 51% stake in the Anglo-Persian Oil Company, appointed two directors to its
board, and negotiated a clandestine contract to provide the Admiralty with a 20-year
supply of oil under attractive terms. With oil-powered battleship of the Royal Navy, the
Britain contributed significantly to the surrender of Germany in 1918 and led the Western
world’s quick transition to oil. In only a few decades, the dependency on oil became so
evident in industrialized world that oil emerged as a new weapon: the United States
pressed Japan through oil embargo in 1941 to end the Second World War, and the Arab
nations managed to damage the whole world economy with two Oil Shocks in 1973 and
1979.

Since then, energy went beyond economic sphere and placed itself at the top of
political agenda as one of few items that can cause mega-chaos with just a temporal cut
and without which a nation can no longer survive. Simultaneously, the concept of energy
security, “to prioritize assurance of adequate, reliable supplies of energy at reasonable
prices and in ways that do not jeopardize major national values and objectives,” emerged
in the industrialized world at both the national and international level. The term further
evolved with the transformation of the world's energy regime: the growing dominance of
non-renewable fossil fuels(mainly oil and gas), the liberalization of energy markets, the
development of nuclear energy, the escalating energy demands in developing countries,
and the impacts of political instability and large-scale natural events. Today, the term is
multifaceted to denote differently for each country in their unique situation amid three
major stances(buyer, supplier, and transit nation). For example, the US focus on the
reduction of vulnerability to political extortion, while a self-sufficient country like Brazil
emphasizes the shift away from renewable energy to promote energy security; some
emphasize the importance of protecting domestic economy against disruptions of energy
service supplies, and others concern with the protection of the poor against commodity

price volatility.

The European Union, whose total import bill for energy exceeded €1 billion per day
in 2014 to cover 53% of its total energy consumption including crude 0il(90% import
dependency) and natural gas(66% import dependency), clearly is not an exception. The

EU designed its energy policy as a consumer to address three objectives of economic
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competitiveness, security of supply and environmental sustainability. The emphasis,
which had been on the environmental sustainability since 1990s, has recently shifted

towards economic competitiveness and security of supply. This is greatly owing to;

1) the Global Financial Crisis of 2008, which resulted in the decline of the indigenous

oil and gas production and refining capacity faster than the fall in energy demand;

2) complicating global energy development, including sharply increasing energy
demand in developing countries, the turmoil in North Africa, Middle East and Ukraine,
the surge of unconventional oil and gas production in North America, abundant and
cheap international coal supplies, the nuclear accident in Fukushima Daiichi, and

advancement of the global liquefied natural gas(LNG) market; and

3) the supply risks posed by ongoing Russia-Ukraine conflicts, which had already

resulted in severe energy shortage in member countries in 2006, 2009 and 2014.

On the other hand, Russia, who holds the world’'s largest proven reserves of natural
gas and continually alternates with Saudi Arabia as the top oil producer, is also
concerned with energy security. The objectives of Russia’'s energy security, however,
differ from that of the EU: energy security corresponds to national security as the energy
sector serves as one of the pillars of national stabilization and international positioning:
the energy industry accounts more than 25% of gross domestic product(GDP), 70% of
export revenue and 25% of total investment in 2014. Traditionally, Russia had enjoyed
their absolute supplier power by fully taking advantage of essentiality and transport
difficulty of energy resources. Especially during the Cold War, Russia employed energy
to undercut Western regimes and strengthen its position in its own periphery by
maintaining the price lower than the international market and subsidizing political
‘friend nations.” Today, Russia has become a single largest energy supplier for
Burope(39% of gas, 29% of coal and 34% of crude oil imports for EU-28 in 2013).

Besides, the natural gas trade between Russia and the EU involves a number of transit
nations for its physical characteristics of delivery through pipeline. Considering the large
capital and long building period required for pipelines, the transit nations predictably
gained the ‘controlling power’ over the gas delivery from the supplier to buyer. Especially
upon the dissolution of former Soviet Union, the energy transit became a critical issue

in ensuring energy security at both ends.2 For that matter, one of the first actions made

2 During the 2009 Russia-Ukraine crisis, Gazprom replaced up to half of the resulting gas shortage to Poland, Germany and Czech
Republic by increasing supply via the Yamal pipeline passing through Belarus.
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by the West was to draft Energy Charter Treaty, finally signed in 1994, to facilitate trade
and cooperation in energy sector between Europe and the former Soviet Union by setting
out a sectoral legal framework in the areas of investment, trade, transit, competition and
environmental concerns. Jenkins(1996) emphasized that “it is not an exaggeration to say
that the success of all Western oil and gas investment in the formal Soviet Union
effectively hangs on the reliable provision of economically viable transit routes from the
point of production to hard currency market,” since “the transit laws remain largely
non-existent or immature while the potential transit routes cross hostile terrain” as
Walde and Andrews-Speed(1996) explained. Accounting the vulnerable industry structure
of Russian energy sector, such high transit risk always had been of the major concern
that Russian authorities yearned for the stake over the transit operator in the major

transit nations: namely, Belarus and Ukraine.

Moreover, the complication of the industry and advancement of technology has slowly
enhanced the buyers’ position in the energy market globally. It is particularly the case
for the EU against Russia in energy trade as it has become the only commercial consumer
to Gazprom(the state-owned Russian gas group). The EU contributed 59% of Gazprom
revenue for 22% gas volume share; whereas domestic market only turned to profit in
2009 and the Commonwealth of Independent States(CIS) market still remains at the
margin due to long history of discounts and subsidies. Fully acknowledging this status,
the EU not only has declared its intention to rearrange its energy mix should Russia
adhere to the supplier power at unacceptable level, but also implemented various
economic and political sanctions, aligned with the US, as the retaliation against Russia

annexation of Crimea.

While Russia emphasized its plan to diversify customer portfolio, in response,3 this
ongoing chain of events between the EU and Russia is undesirable for both. On the EU's
side, finding alternative gas that is as cheap and as transportable as Russian is still
questionable(a replacement of coal and oil is relatively doable) considering high price of
Liquefied natural gas(LNG) and heavy investment required for new pipelines. For Russia,
on the other hand, seeking for new partner to replace the role of the EU in its energy

industry under such pressurized conditions diminishes its supplier power and present

3 Russian government newsroom on Meeting to discuss araft Russia’s energy strategy until 2035 published on March 18, 2015
[http://government.ru/en/news/17269/]. Russia presented its draft of new energy strategy to 2035, of which overarching aim is
to uphold its leading position in global energy production, with heavy emphasis on the diversifying customer portfolio to include
fast-growing Asia—Pacific market, measures to make energy production a modern, efficient and safe industry, and decision to be
taken in the sphere of tariffs, taxes and investments.
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high risk of cheap bargain(as has been the case in recent Sino-Russian gas and oil

cooperation).

Under these circumstances, the logic behind Russian authorities and Gazprom in
cutting gas to Ukraine in 2009, which led to ongoing military conflict between Russia and
Ukraine, despite of the lessons learnt in 2006 is worthy of research. This paper attempts
to thoroughly analyze the circumstances that led Russia to execute hard action on
Ukraine at the expense of long-term interdependent relations with the EU to understand
motivations, or incentives, behind the scene. From this, the paper will draw conclusion
whether Russia indeed has become an unreliable supplier. In the following section, the
key events that resulted in today's EU-Ukraine-Russia gas trade relations will briefly
illustrated. In the literature review section, a number of previous studies will be

introduced to build up to the analyses covering the issue and close with conclusion.

2. Literature Review

As this complex and delicate situation continues for a decade, much scholarly research
has focused on the analysis of the possible motivations behind each actor: some
emphasize geopolitical — possibly an extension of Cold War - aspects, while others say
it was economically-driven strategy, and third group points at the internal power struggle
and effort to establish domestic stability in Russia and neighboring CIS countries since
the fall of Soviet Union.

Among those who highlighted geopolitical aspect of current Russia-Ukraine-EU
conflict, some scholars argued that the Russian leadership resorted to using Russia's vast
energy resources in order to put pressure on political opponents in the former Soviet
Union. Balmaceda(2008), for instance, stressed that the Russian government was ‘using
energy dependencies in order to pressure former Soviet republics into not pursuing “too
close” relations with the West and into agreeing to Russian-led integration initiatives and
otherwise following policies considered desirable by the Russian leadership.” This group
of scholars, while acknowledging interdependence nature of Russia-EU gas relation,
views Russia to still hold substantial leverage over the EU. Baran(2007) and
Monaghan(2007), to name a few, argue that Russian authority is employing energy ‘to

obtain economic and political gains,” and can be interpreted as an indication of the
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Kremlin's intentions to turn Russia into an energy superpower.

In this regard, this group of scholars, including Smith(2006), unfalteringly accused
Russia’s action to be unacceptable and portrayed Ukraine a victim of the Kremlin's
aggression. Thus, this group generally supports current Russia-hostile intervention from
the EU(and the US). Andres and Kofman(2011), in particular, presented two major
supportive reasons: firstly, it is a simple fact that Europe suffers when negotiation fails
between Russia and Ukraine. On this front, as Marsh(2008) points out, the emphasis of
Russian authority on their willingness to defend the country’s national interests, and,
particularly, a far more proactive policy in the states of the former Soviet Union, fosters
growing concerns over the future of its relations with the EU, not Ukraine. Secondly, the
intended solution of Russia — increasing its control over gas transit infrastructure in
Ukraine - connects Europe directly to Russia, which, in turn, will increase Russia's

control on European energy system to impair its vulnerability further.

On the other hand, scholars including Rutland(2008) and Goldthau(2008) argue that the
vision of Russia becoming an energy superpower exaggerates Russia's ability to use oil
and gas “weapons’ to augment Russian influence over its neighborhood and on the world
stage.” Stern(2006) and Trenin(2007) also deny geopolitical motivation and suggest
genuine economic drive behind the hard line against Ukraine. A former high-ranking
British diplomat interviewed in Feklyunina(2012) also stressed that Russia’s decision to
raise the price for Ukraine, which initiated this long lasting conflict, was economically

rational conclusion, only that “the way they did it got them the worst publicity they could
think of.”4

Lastly, the third group, where Guillet(2007) belongs, points to the urgent needs to
establish internal unity in both Russia and neighboring CIS countries since the fall of
Soviet Union rather than the potential of energy as a weapon in international politics.
This group highlights that Russian political elites have considered energy trade as one
of the most effective ways to recover from political chaos, economic hardship and
vanished international presence: the Znergy Strategy of the Russian Federation for the
Period until 2020 (adopted in 2003) articulates that vast energy resources were ‘an

instrument of domestic and foreign policy.’

Having summarized existing various opinions on possible motivation behind Russia's

hard line against Ukraine, following section will present arguments to illustrate how

4 Anonymous interview with a former high-ranking British diplomat by Feklyunina in London on December 14, 2006.
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Russia employing energy as a political weapon, either domestically or internationally, is
unlikely. While supporting the view that the gas cut in 2009 was economically-driven
strategy in general, this paper suggests politically motivated responses from the EU(and
the US) has complicated the situation further and pressed Russia, a novice in the market

economy, into extreme choices.

3. Tension Building and Russia’s Choice

3.1 EU-Ukraine-Russia Gas Relations

Back in July 2006, Claude Mandil, the then Executive Director of the International
Energy Agency(IEA) commented that “Russia has been a reliable supplier of oil and
especially of gas over decades through politically turbulent times.” This note was taken
without any surprise as Kremlin earned the title through the chilliest days of the Cold
War. For example, West Germany got half of its natural gas from Russia, via
“Brotherhood” and “Soyuz(union)” pipelines, even before the fall of the Berlin Wall.
Appropriately, tied with Kremlin's strategic prioritization to supply energy to its former
allies of the Warsaw Pact, Russia has long been the largest energy supplier to Europe

with 39% share in natural gas alone in 2013.
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[Table 1] Top 5 Natural Gas Suppliers to EU-28

Russia 39.3 38.7 37.6 33.0 29.5 315 320 39.0

Norway 25.9 28.1 28.4 29.3 275 27.4 31.2 29.5

Algeria 16.3 15.3 14.7 14.2 14.0 13.0 13.6 12.8

Qatar 1.8 2.2 2.3 5.5 9.7 11.0 85 6.7

Nigeria 43 4.6 4.0 2.4 4.1 43 3.6 1.8

TOTAL 87.6 88.9 87.0 84.4 84.8 87.2 88.9 89.8

Import Dependency (%) 60.3 59.5 61.7 63.4 62.2 67.1 65.8 65.3

Source: Eurostat(2014).(online data codes: nrg_122a, nrg_123a and nrg_124a)

Not long after, in January 2009, IEA downgraded Russia’s credibility as a gas supplier

saying that ‘Russia has cut off its status as being a reliable gas supplier to Europe. The

Russia-Ukrainian gas crisis is another wake up call to European Union (EU) countries to

restructure their energy issues.” It was outcry of the thin layer of trust, what was left

from completely unexpected turn down experience of 2006, being blown yet again amid

subzero temperatures in many parts of Europe.

[Table 2] Share of Russian Natural Gas Import in EU-28 in comparison to Norway

Austria 16.1 b5.8 75-100 Italy 27.5 254.0 25-50
Belgium 4 2.0 0-25 Latvia 0 15.0 75-100
Bulgaria 0 27.0 75-100 Lithuania 0 28.0 75-100
Croatia 0 0 0-25 Luxembourg 14 29 0-25
Cyprus 0 0 0-25 Malta 0 0 0-25
Czech Republic 9.9 b5.7 75-100 Netherlands 168.9 22.1 0-25
Denmark 42 0 0-25 Poland 0 102.3 75-100
Estonia 0 7.0 75-100 Portugal 2.8 0 0-25
Finland 0 36.8 75-100 Romania 20.3 75-100
France 1918 90.0 0-25 Slovakia 58.3 75-100
Germany 225.0 436.0 25-50 Slovenia 5.5 75-100
Greece 0 27.6 50-75 Spain 134 0 0-25
Hungary 0 86.0 75-100 Sweden 1.1 0 0-25
Ireland 0 0 0-25 UK 306.6 0 0-25

* Units: terawatt hour (gross calorific value) best estimates as of Dec. 2014; ** Units: percentage in May 2014
Source: Eurogas Statistical Report(2014); Eurostat Trade in Energy Products(2014)
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[Table 3] Russia’'s Major Western Natural Gas Pipelines

Western Russia,

Soyuz Ukraine 0.6 1,600 Central Asia Central and Northern Soviet era
E (1979)
urope
. West Siberian Northern and Soviet era
Brotherhood Ukraine 29 2.800+ Urengoy field Southern Europe (1984)
G Poland, Lithuania in .
Northern Lights Belarus 0.5 4,500 West S|be_r|an parallel to Soviet era
Urengoy field (1985)
Yamal-Europe
~ West Siberian Poland, Germany,
Yamal-Europe Belarus 12 1,000+ Urengoy field Northern Europe 1999
Blue Stream  Black Sea 06 750 West Siberian Turkey 2003
Urengoy field
Nord Stream Baltic Sea 1.9 760 West Sibe'rian Germany, Northemn 2011
Urengoy field Europe
Bovanenkovo-Uk Bovanenkovo and Ist string since
hta, Ukhta 1.2 2,400+ Yamal field Central Russia 2012; 2nd by
~Torzhok amal fie 2016
Southern Corridor Black Sea 99 West 550; West Siberian  Turkey and Europe via  Construction
lines ' East 1,000 Urengoy field Turkish Stream since 2012
Turkish Stream Turkey 25 1,000+ West S|be'r|an Southeast Europe Planning
Urengoy field
South Stream Black Sea 2.2 560 (offshore) West Siberian Southeast Europe Replaced with

Urengoy field Turkish Stream

* Units: trillion cubic feet per year; ** Units: miles
Source: US EIA; Russian government; European Commission

The situation was on repetition of 2006: Ukraine’'s company Naftogaz Ukrainy failed
to clear its debt to Gazprom in the last months of 2008. On failure to reach an agreement
on 2009 gas prices and transit tariff between Russia and Ukraine, Russia’s exports to
Ukraine were cut on January 1, 2009 without any change in gas to Europe. Gazprom was,
then, reported of siphoning off gas from the pipe connected to Europe, which significantly
reduced gas exports to 16 member states and Moldova by January 6. Moreover, not only
that simultaneous accusation and efforts to pacify Ukraine yielded no fruits but worsened,
when Gazprom learnt that Ukraine had blocked pipeline to the EU altogether, Russia’s
gas export was halted altogether. The gas flow to Ukraine and Europe finally resumed
on the on January 20, reaching normal levels on January 22, as a 10-year supply and transit
contract between Moscow and Kyiv was signed, under mediation of the EU, on January
19. In consequence of this ongoing Russia-Ukraine conflict made the prospect of another

Gazprom shutoff an annual event for European consumers.>
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[Figure 1] Russian gas pipeline to Europe
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Despite of Russian authorities’ strong assert that the series of incidents in question are,
in principle, bilateral disputes between Russia and Ukraine, and, thus, the Russia-EU gas
relation should be inert to consequences; the EU members are pressed to find a way-out
from this unwarranted chain reactions for the consequent devastating damage. This
intertwined EU-Ukraine-Russia relation went beyond question of energy security when
the Russian Federation annexed Crimea. As Russia declined the EU’s call to immediate
withdrawal of Russian armed forces to the areas of their permanent stationing, in
accordance with the Agreement on the Status and Conditions of the Black Sea Fleet
stationing on the territory of Ukraine of 1997, the EU has imposed the first travel bans
and asset freezes against Russian and Ukrainian officials on March 17, 2014. The
situation further worsened when the Minsk Protocol of September 2014 collapsed in
January 2015. Although the leaders of Ukraine, Russia, France and Germany agreed to
a package of measures to alleviate the ongoing war in the Donbass region of Ukraine on

11 February 2015, the EU decided to align the existing sanctions regime to the complete

5 There had been good sets of indicators pointing to potential crisis early in 2010, but was averted via a Russia-Ukraine deal reached
with great difficulty. The latest gas cut to Ukraine in June 2014 was practiced amid military conflict between two nations; although
the incident fell short of disrupting the EU energy system, it was enough to heighten anxiety in the region.
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implementation — hence, most of the sanctions are to last until 2016(the longest is the
EU restrictive measures in response to the illegal annexation of Crimea and Sevastopol
which is extended until June 23, 2016). In addition to direct measures imposed to
pressure Russia, the EU made a clear signaling that it will turn to Iran as an alternative
to Russian gas as soon as it becomes available. The Bloomberg news on December 2,
2014, summarized the situation quoting Fyodor Lukyanov, the head of the Moscow-based
Council on Foreign and Defense Policy; “Europe for some years has seen Russia not as

a source of energy security, but as a source of energy risk.”

This unfortunate development of Russia-Ukraine conflicts has damaged long-lasting
energy cooperative relation between the EU and Russia, which always had been simply:
Burope’s cash(sale revenue plus investment capital required in energy industry

development) in return for Russia’s oil and gas.

3.2 Russia as a Rational Player

Indeed the second gas cut from Russia in 2009 shocked the world as the EU had its
damages widely known and had made it clear that the EU will not tolerate reoccurrence.
When focused on the highlighted damages caused to a number of European countries
who have been paying gas bill regularly especially in preparation for the subzero
temperature, it is natural to accuse Russia for being unreliable supplier and

untrustworthy nation craving to become superpower once more or just being evil.

Going back few months to have a close review on the development of crisis as an
observer, however, may lead to a different conclusion. First of all, the gas cut in 2009
was not an abrupt event as many might have thought. Russian authorities executed
intensive information campaign warning the EU of the likelihood of conflict. As the dates
approached, Alexander Medvedev, Deputy Chairman of Gazprom and Director General
of Gazprom Export, visited Brussels and a number of national capitals in the EU for
consultations about the developments of Moscow's negotiations with Kyiv regarding
Ukraine’s debt and difficulties in Gazprom’'s negotiations with Naftogaz. The official
documents made accessible on GazpromUkraineFacts.com dating back to November 2008
were one of ways Russia employed to reach out for help from the international society,
mainly the EU. This few months prior notice is critical as it gave opportunity to the
European leaders: one, they could have planned emergency package in case of gas

shortage, and/or two, they could have played an active role in shaping Russia-Ukraine
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negotiation before arriving at the extreme end.

Secondly, what was not as well known as gas leakage in Ukraine was the fact that
Gazprom had increased supply through alternative routes, including Blue Stream towards
Turkey and gas transport system though Belarus, as well as buying more gas at the spot
market to meet the urgent needs in Bulgaria, Moldova and Slovakia since they first
became aware of the ‘gas thefts’ in Ukraine. Perhaps more importantly, Gazprom had
resumed gas supply to Europe on January 13, which never reached its destination being
blocked in Ukraine. Although these facts were included in the article Alexander
Medvedev published on the Wall Street Journal on January 16, 2009, urging the Ukrainian
to come to its senses, the public attention remained at the resulting gas cut in Europe.
Such open pledge is also important, as much as Gazprom's various attempts to minimize
the damage caused to its European consumers, as it signals against suspected craving for

superpower.

Instead, such open pledge should be understood along the same line as the fact that
the non-Ukraine-transit-pipelines have never been tapped off. As previously mentioned,
Russia rejected the idea of employing energy as a weapon even during the Cold War to
build good business relationship with the European counterparts. Kremlin is fully aware
of the significance of European financial input in maintaining market leadership in
energy industry and, thus, domestic stability through secured steady revenue inflow. In
this light, it is very unlikely that Kremlin would choose to risk the hard earned domestic
stability over price dispute against Ukraine. It is worth noting that Russia has never cut
gas or raise price in short notice to paying customers — which is the major difference
from how the Middle East oil producing countries used ‘oil as political weapon' during

the First and Second Oil Shock in 1973 and 1979.

Furthermore, one fact that cannot be overlooked is that, while the EU is dependent on
Russian energy supplies, Russia is more dependent on the EU for its government revenue
flow as Laurent Ruseckas, a senior associate at HIS CERA, emphasized. It is also true that
Russian siloviki(officials from the security sector) have always called this an “asymmetric
interdependency,” insisting that ‘Russia can live at least one year without any
European/Western investments and technologies, while Europe cannot survive even 30

days without Russian gas.”6 If the Russian leaders dared to ‘play with gas solely

6 NATO Review Magazine on “Russian-Ukraine-EU gas conflict: who stands to lose most?” released in 2014 available at
[http:/Avwav.nato.int/docu/review/2014/nato-energy—security-running-on—-empty/Ukrainian-conflict-Russia-annexation-of-Crimea/
EN/index.htm]
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politically’ on the basis of such arrogant approach by siloviki(that the EU is incapable
of retaliation for the sake of national energy stability), Kremlin should have learnt better
that it was a simple miscalculation and, hence backed down when the EU imposed a
series of economic sanctions.” The economic sanctions tied with the timely price
collapse in the commodity market(especially oil and natural gas) is hurting Russian
economy badly enough that the national economy has entered a serious recession -

deeper than the world average - already.8

Besides, Ukraine should have anticipated gas price rise when it demanded for
“European” level of gas transit tariffs to be paid in dollars back in March/April 2005.
Especially tied with Ukraine’s political intention to move towards the West, it was logical
choice for Russia to call for “market price” of between $160-300/mcm in 2006(e.g. $290
for Germany), rather than the traditionally subsidized price for political allies at the
range of $40-80/mcm(e.g. $46 for Belarus). In Putin's own words, ‘Everyone should
understand that these are, above all, our national resources, and should not start looking
at them as their own. But at the same time, we have always behaved responsibly with
regard to these resources and we will continue to do so. The rules must be fair and they
must take into consideration of all the different aspects of energy security. This covers
energy production, transportation and also consumption. The principle is that energy

security means not just security for the consumers but also for the producers.”

While some view Russia’s claim for the stake over transit facility as aggression against
energy-poor Ukraine and Belarus, it must be assessed in light of the complication arose
from the dissolution of the Soviet Union. The pipeline in dispute today originated in the
Soviet era meaning that the whole system had belonged to Kremlin for its internal use
(distribution among Soviet states) as well as gas export to Europe. The collapse of the
Soviet Union, thus, cased economic hardship, a vicious cycle of non-payment of debt for
Russian gas leading up to constant haggling over debt settlement, prices and transit fees,
between Russia and the newly independent states, namely Ukraine and Belarus. The

dispute began as early as 1992, and, while continuous negotiation with the transit

7 The downing of a Malaysia Airlines in July 2014 had successfully united the EU nations, including Germany and others who were
initially reluctant to the sanction packages posed by the US, into a stronger economic sanction against Russia

8 Having had the ban for more than a year, some very powerful entities, such as Shell, E.ON and Austria’s OMV Group, are slipping
away from the sanction to sign a memorandum last June 2015 for a joint venture deal involving a new pipeline that will hopefully
one day have the capacity to ship 55 billion cubic meters to Europe each year (that is more than the existing Nord Stream). Although
this kind of action provides positive signaling to Russia, it is still a long—term planning that it is ineffective to immediate nullifying
of the effects of sanction.
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nations, Russia persistently worked to diversify its gas export routes to Europe to escape
these bottlenecks(the Blue Stream to Turkey in 2003, the Nord stream under Baltic Sea
to Germany in 2011).9 As the result, Russia’s Ukraine-dependency in gas export declined
dramatically from 93% in 2000 to 49% in January, 2014. Despite of such changes in the
circumstances, Ukrainians were fixed on the idea of having a transit monopoly along
with cheap gas(in spite of its political diversion), that Ukraine escalated the tension to
the extreme end by rejecting all negotiable options Russia once suggested. Under these
circumstances, Russia’s claim for the stake over transit facility may be a mean to end the
unproductive dispute against Ukraine, especially with no help from the EU-side in
building new pipelines circumventing Ukraine(e.g. South Stream), rather than aggression

of Russia using energy as a political weapon.

Moreover, aforementioned frequent suspicion raised against Gazprom proposed
pipeline projects, such as the Nord Stream and South Stream can be interpreted as lack
of trust on the EU’s side. Baran(2008), for instance, insisted to drop the project arguing
that ‘South Stream does not enhance European energy security; instead, it increases
Russian influence over Europe, creating vulnerability for member states in taking
decisions on issues relevant to the Kremlin. Milov(2008) pointed that the world
collectively have underachieved in building greater trust and cooperation among Europe,
Russia and the US despite many accomplishments over the 20 years since the collapse
of the Berlin Wall. He further highlighted the urgent need to “increase the level of trust
and cooperation among the transatlantic allies and Russia and that this cooperation must
rest on a firm economic and political grounding” as the lack of political trust invites

various kinds of conflicts, including the EU-Ukraine-Russia gas crises.

On the other hand, the recent rapid development of Sino-Russia cooperation in energy
sector further denotes Russia’s economically driven energy policy. Should Russia has
been employing energy as a political tool, China, the strongest rival for G2 position if
Russia’s ultimate goal is to regain its superpower status from the Cold War era, would
not have been Russia’s choice to escape from strangling relations with the EU. The
structure of the two major energy deals undoubtedly made China the biggest beneficiary
of the Ukraine crises(the energy price under these two deals are explored to be well
below global market price) that such move has no way to assist Russia’s becoming

superpower in world politics.

9 Gazprom acquired 50% stake in the Belarusian gas pipeline operator Beltransgaz for 2.5 billion USD over the gas price dispute with
Belarus back in January 2007.
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Last but not the least, the unchanging attitude of the Germany business circle, still
adhering to its traditional stance as an advocate of Russian interest in the EU, is of
noteworthy as they will be the first to abandon Russian card if economic feasibility
plunge under today's market economy. To name a few, Ost-Ausschuss der Deutschen
Wirtscharft,10 in contrary to political propagation in mass-media, is maintaining its
pro-Russia stance; while Burckhard Bergmann, Chairman of the Executive Board of E.ON
Ruhrgas(a shareholder in the Nord Stream project together with Wintershall) stipulated
Russia as a reliable energy supplier and that there is no danger in the increasing
dependence of the EU on Russian gas. As recent as September 4, 2015, two agreements
were concluded among Western companies and Gazprom to extend the Nord Stream
pipeline and to exchange assets with corporations from Germany and Austria at the
Economic Forum in Vladivostok. This clearly indicates unbroken trust between
German-Russian business circle that finally earned the consent of Berlin(and other
Western European capitals) to revive cooperation with Russia in the gas sector despite
the difficult political relations with the EU, the Western sanctions regime and Brussels’
declaration that it will diversify the EU’s sources of supply and reduce its dependence
on Russian gas. On completion of the proposed extension of the Nord Stream by the end
of 2019,11 Russia will be able to achieve longed zero gas export through Ukraine to put

an end to this wearisome price/tariff dispute against Ukraine.

10 It is so called Eastern Committee of the German Economy representing German economic interests in Eastern and Southern Europe,
the Baltic States and Central Asia consisting of a good portion of German companies that do business with Russia

11 The shareholders’ agreement concerning the construction of two new Nord Stream legs was signed by Gazprom and five major
European companies: Germany's BASF, Austria’'s OMV, Germany's E.ON, the Dutch-British Shell and French Engie (formerly GDF
Suez). The draft envisages the construction of a gas pipeline with a total capacity of 55 bem running from Russia to Germany.
The cost of construction is estimated at 9.9 billion Euro. This project is to be undertaken by the New European Pipeline AG design
company, in which Gazprom will have a 51% stake, BASF/Wintershall, OMV, E.ON and Shell 10% each, and Engie 9%.
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3. Conclusion

Energy in today's industrialized world means more than fuel for civilized activities that
it has successfully placed itself at the top of political agenda. With simple truth that no
industrialized society can survive a week without energy, securing a sustainable and
reliable energy supply at affordable cost became top priority to energy short countries.
On the contrary, energy-rich nations became increasingly dependent on the guaranteed
revenue flow from the energy sector that it is critical to secure reliable market and
transport route at reasonable cost. In general, as is the case in other economic goods,
such demand and supply needs meet naturally to form a global market through which

energy is traded at the price of the day.

Unfortunately, however, in case of the natural gas trade, the subject item in dispute,
the third player, transit nation, often complicates the market economy. Being neither
supplier or buyer, the transit nation has no right to interfere in the gas trade other than
enjoying extra revenue generated from pipeline tariff, and this is clearly noted in the
Energy Charter Treaty. Yet, due to long complex history between CIS and Russia, going
back to the Soviet Union era, the transit nations, namely Ukraine and Belarus, have
economic incentives to blackmail Russia for continuous special discounts and subsidies

for domestic gas supply.

These three different, somewhat contradicting, positions of the EU-Ukraine-Russia
inevitably give rise to conflicts given lack of political trust built in the region. In a
nutshell, Russia simply wanted to raise the energy price for CIS countries, especially
Ukraine who were demonstrating its political intention to move towards the West, as the
heavily subsidized energy supply to those countries became burden to its economic
growth. Unfortunately, however, such move was too purely economically driven, for
Russia to adopt, that the neighboring nations, mostly the EU and Ukraine, found it
difficult believe sticking to its suspicious view in search for political motivation behind

the scene.

In this light, many scholars and politicians have rushed into haste conclusion of
accusing Russia becoming unreliable supplier in efforts to regain its forgotten
superpower status from the Cold War era. Baran(2007) and Monaghan(2007), to name a
few, argued that Russian authority is employing energy ‘to obtain economic and political

gains,” and can be interpreted as an indication of the Kremlin's intentions to turn Russia
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into an energy superpower. Guillet(2007) also raised possibility of Russia using energy as
a political tool pointing to the urgent needs to establish internal unity in both Russia and

neighboring CIS countries since the fall of Soviet Union.

On the contrary, this paper presented nine reasons to reject such political motivation
behind Russia’s hard line against Ukraine. Instead, this paper blame the lack of trust among

three players to take Russia’s ‘too purely economic-driven actions plainly:

1) Russia’s effort to mitigate the repeated gas cut in 2009,

2) Gazprom’'s attempt to meet the gas shortage in Europe by increasing the supply
through other routes,

3) no case of gas cut for paying customers for decades including the Cold War era,

4) Russia's economic and political damage is too large to be strategically planned,

5) Russia’s right to discontinue subsidizing Ukraine, who chose to go pro-West,

6) Russia’s constant effort to circumvent Ukraine in gas trade with Europe since late
1990s,

7) lack of trust on the EU’s side,

8) turning to China to escape from strangling Europe mismatches Russia gaining
superpower status, and finally,

9) unbroken business relations between Germany and Russia.
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This paper concentrated on analysis of why South Korea and Japan have changed their renewable energy policies from FIT
to RPS or RPS to FIT, and why Australia has used RPS mixed with FIT. This paper used three important factors such as the
diversification of energy supply in the broad sense of energy security, financial burden of government as economic factor and
the reduction of greenhouse gas as the environmental factor in order to analyze major cause of change their renewable energy
policies and main cause of using RPS mixed with FIT.

Introduction

The supply of renewable energy, focused on solar photovoltaic, wind and biogas, has
been rapidly accelerated in the world. The annual average supply rate of increase in total
renewable energy in the world was 2.1% between 1990 and 2012, and it was higher than
primary supply, which was 1.9%, at the same period. The annual average supply rate of
increase in global solar photovoltaic was 45.5%, wind was 22.9% and biogas was 11.9%
between 1990 and 2013(Park,2014a). These statistical data clearly proved that renewable

energies have continuously developed and expanded in last over two decades.

It is expected that renewables will increase from 8% to 15% in the share of global
primary energy demand between 2012 and 2040, and coal and oil will respectively
decrease from 29% to 24% and from 31% to 25% at the same period. The share of
renewables in total power generation between 2012 and 2040 will increase from 21% to

33%, and about half of this growth rate will be occupied by solar and wind. Renewables
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with hydro and bioenergy in compound average annual growth rate between 2012 and
2040 will respectively show 6.9%, 1.9% and 1.4%, and bothc oal and gas will present 0.5%
at the same period(IEA, 014c; Park,2014b). It is argued that using of renewable sources
will be expanded due largely to financial supports, like providing subsidies and
incentives, advancement of technology, and relatively higher price of fossil
fuels(Park,2014b). Thus, there is no doubt that importance of renewable energies in

global primary energy supply will be continuously raised.

Although above researches based on statistical data could seem to provide positive
future in terms of sustainable energy supply and demand, much more swift development
of renewable energies has become the most urgent challenge because of large scale of
energy crisis and environmental issues such as global warming. The fostering of
renewable energy started in earnest at major developed countries based on Feed in Tariff
(FIT) and Renewable Portfolio Standard(RPS)(Lee,2009), and these two representative
policies have been adopted in numbers of countries in order to development and

diffusion of renewable energies.

Numbers of researches have shown critical analysis of renewable energy policies, and
the most analyzed renewable policies in not only European countries and North America
but also Asia and Middle East countries were focused on FIT and RPS. Although some
countries have not used those two policies, fundamental factors for their slightly different
policies, such as providing incentives and obligation of using renewable energy sources,
are ultimately based on FIT and RPS. In other words, FIT and RPS have been widely used

as representative policies for development of renewable energy in the world.

Following introduction, section II will provide a specific research question and method
of analysis of this paper based on literature review, section III will show three countries

case study, and section IV will be conclusion.

2. Literature review

Choi(2009) analyzed theoretical basis of FIT and RPS and trend of those two policies
in foreign countries and South Korea, and provided some implications based on
comparing of strengths and weaknesses of FIT and RPS. Interesting point is that Choi

suggested flexible implementation of both RPS and FIT. Kwon(2014) analyzed cases of
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regulation created by mix of price and quantity policy in South Korea and various
overseas countries. In this analysis, price and quantity policy could be represented by FIT
and RPS respectively. Kwon suggested that policies are necessary to be continuously

evaluated and modified in order to reinforce practical effectiveness of policies.

Tsai(2014) showed an experience of rise in electricity generation through expansion
of renewable energies in Taiwan. Main analysis of this paper concentrated on continuous
development of renewable energy policies and laws such as Renewable Energy Development
Act, tax and subsidy incentives. Tsai interestingly argued that the Act and reasonable
measures based on FIT have been regarded as strong cornerstone for encouragement of
renewable energy investment and development technologies. Liou(2015) analyzed
implementation of FIT in Germany and Taiwan, and attempted to find out dissimilarities
and resemblances between two countries’ FIT. Through comparison analysis, Liou provided
some implications for further development of Taiwan's FIT from Germany's accumulated
experience, such as clear medium and long term goals, tariff degression, diversification

of energy policies and regulations, and an increase in price competitiveness in market.

Xin-gang et al.(2013) presented comparative analysis focused on experience of
implementing RPS in some developed countries and provided significant obstacles to
implement RPS in China such as regionally unbalanced economic development, relatively
small size of renewable industries, inadequate power grid and market base, and
insufficient incentive and supervision mechanisms. They also suggested institutional
arrangements of RPS to solve those barriers such as implementation of renewable energy
target policy, quota allocation, cooperation between China and developed countries,
expansion of power grid, and improvement of market circumstance and incentive and
supervision mechanisms. Zhang and He(2013) analyzed incentive policies focused on
solar photovoltaic, especially about the national FIT scheme in China, and interestingly
provided some policy challenges recommendations on not only about further
development of FIT but also diversification of supporting systems and policies including

imposition of RPS.

Boo et al(2005) reviewed some countries where have implemented RPS, and discussed
ways to increase efficiency of renewable energy such as systems, plans, markets and
institutionalization. In particular, they interestingly believed that RPS could be regarded
as an essential system for market expansion of renewable energy based on market
mechanism. Jenner et al.(2013) evaluated the strength and effectiveness of renewable

electricity FIT for photovoltaic and wind power in European Union countries based on
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rigorous econometric study of FIT efficacy. They strongly believed that policies for
renewable energy development, not only FIT but also RPS, are necessary to reflect on
market context together. In other words, economic factors in renewable energy
production and market condition need to be considered for the design of renewable
energy policies. Abdmouleh et al.(2015) reviewed on background information for
renewable energy policy makers and project developers, analysis of renewable energy
policies, and examples of successful and failed experiences through comparative analysis
of a number of countries. They discovered some main challenges for expansion of
renewable energy such as de-centralization of renewable energy systems, continuous

technological development and improvement of infrastructure.

Kim(2011) concentrated on quantitative analysis of what factors have affected on
growth of renewable energy in the many countries through panel data. In this analysis,
policy means was a core variable. Result of this analysis provided not only substantiation
of efficiency of policy means but also effective strategic directions for expansion of
renewable energy such as reforming management structure of energy with strengthening
transparency,improvement of recognition about environmental value by promotion and
education, and regulatory and institutional reform. Sun and Nie(2015) analyzed the
differences of R&D input, market price, social welfare, quantity of renewable and
depletable energies, and consumer surplus by comparison RPS with FIT. In this analysis,
they used a two-stage game model, and quantity of energy and R&D input were included
in this model in order to analyze effect of mechanisms of the RPS and FIT. Outcome of
this analysis showed two interesting points. Firstly, FIT seems to be more efficient than
RPS in terms of a rise inquantity of renewable energy and encouragement of R&D input.
Another point is that FIT seems to be less effective than RPS in terms of improvement

of consumer surplus and the decrease in greenhouse gas emission.

Above all researches showed review and analysis of renewable energy polices, and
qualitative comparative case study has relatively been more widely used as the most
common research method than quantitative analysis. Many studies, including above
researches, have largely attempted to explain a number of specifically different
advantages and disadvantages of implementing RPS and FIT in different national
circumstances, and provided significant implications for when countries are necessary to
deliberate implementing or choosing renewable energy policy between RPS and FIT.
However,it is relatively difficult to find a research concentrated on why countries have

changed their renewable energy policy from RPS to FIT or FIT to RPS, or why countries
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have used RPS mixed with FIT, based on comparative case study.

According to the REN 21(2015), 108 countries,including national or state level, have
used FIT, and 26 countries, including 72 states, have used RPS. South Korea, Japan and
Australia are included in 46high-income countries, and not many countries have changed
their renewable energy policy in last decade, except South Korea and Japan. Moreover,
among 46 high-income countries, 6 countries, Australia, Israel, Lithuania, Portugal,
Sweden and United Kingdom, have used RPS mixed with FIT, and only one country,

Australia, has interestingly used RPS as national level and mixed with FIT as state level.

Hence, this paper will focus on analysis of why South Korea and Japan have changed
their renewable energy policies from FIT to RPS or RPS to FIT, and why Australia has
used RPS mixed with FIT. As way of analysis, this paper will focus on three important
factors such as energy security, economic and environmental factors. First, the
diversification of energy supply will be examined as the most significant factor of energy
security. Second, the reduction of greenhouse gas emission will be considered in terms
of the primary environmental factor. Third, the financial burden of government will be

checked with regard to fundamental economic factor.

3. Case study: South Korea, Japan and Australia

3.1.1 Change of renewable energy policy in South Korea

According to Ministry of Trade, Industry and Energy(2014a), the Alternative Energy
Development Promotion Act was established in December 1987 due largely to the great
level of dependency on domestic energy supply from foreign countries. MOTIE noted that
the purpose of this Act is to contribute on development of national economy and stability
of national life through the diversification of energy sources based on the promotion of
technology development of alternative energy. In fact, it could say that the main cause
of enactment of this Act was ultimately to solve instability of domestic energy security
in a broad sense, and it was directly and indirectly linked with the influence of
wide-ranging fluctuation of international oil prices such as the first and second oil crisis.
In addition, it is also believed that this Act has been deemed as the starting point and
a cornerstone of legal system for development of renewable energy in South Korea. It is

mentioned that this Act became the legal foundation for promotion of a
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commercialization and diffusion of solar heat and waste energy and development of

renewable energy technologies in earnest (Noh, 2012).

Because some part of alternative energies, representatively solar power, swiftly became
commercialization by achievement of technology development, further wide promotion
of utilization and diffusion of environmentally friendly alternative energies was needed.
Thus, broad range of amendment of the Alternative Energy Development Promotion Act
was inevitably required. Before revision of this Act, the 1st Basic Plan for Renewable
Technology Development and Deployment was established in January 1997, and main
aim of this plan was that 2% of the total primary energy is supplied by renewable energy
in 2006(Noh,2012). In December 1997, the Act on the Promotion of the Development,
Use, and Diffusion of New and Renewable Energy revised and replaced the Alternative
Energy Development Promotion Act. This revision was focused on provision of legal basis
for various development projects of alternative energy such as financial incentives,
taxation support, and the use of national and public properties in order to expand
alternative energy (Bang, 2006). This Act was amended in 2002 again, and it is important
to note that renewable energy procurement of public sector, certification of renewable

energy facilities and introduction of FIT were included in this revision(Lee et al., 2013).

As mentioned above, FIT was introduced in South Korea in 2002, and it was replaced
by RPS in 2012. FIT provided a fixed financial support for electric power suppliers
generated from renewable energy sourcessuch as sun, wind, water, biomass and waste.
Under FIT, ratio of renewable energy production in total energy production from 2002
to 2011 had increased from 1.40% to 2.74%. Moreover, electricity production of
renewable energy had dramatically increased from 203,287MWh to 17,345,647MWh at
the same period(Byun, 2015a). Furthermore, according to statistical data from Korea
Energy Agency(2013), number of total renewable energy company had increased from 49
in 2004 to 225 in 2011, and especially solar photovoltaic company had risen from 12 to
99 at the same period. Lee(2010) showed that level of subsidy for solar photovoltaic in
total subsidy for renewable energy under FIT also had incredibly grown from 0.2% in
2004 to 91.0% in 2009. In order to avoid expenditure exceeding the budget, capacity cap
for solar photovoltaic was conducted, and installation of solar photovoltaic was each
limited in 50MW in 2009, 70MW in 2010, and 80MW in 2011(Lee,2010a). Kwon(2015)
referred that if capacity cap was not conducted, expansion of solar photovoltaic and its
subsidy would be continuously increased. Above all statistic data could prove that FIT

had clearly contributed on development and expansion of renewable energy, particularly
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solar photovoltaic, in South Korea.

In 2003, the 2nd Basic Plan for Renewable Technology Development and Deployment
was established. Main points of this plan were the establishment of 5% renewable energy
supply in total primary energy supply in 2011, and concentrated support on solar
photovoltaic, wind and fuel cells. According to the Ministry of Government Legislation
(2015), in 2004 the Alternative Fnergy Development Promotion Act was completely
amended by Act on the Promotion of the Development, Use, and Diffusion of New and
Renewable Energy. This amendment was focused on the change of renewable energy
definition and an addition of public obligation of renewable energy and support of
international standardization. The Ministry of Knowledge Economy(2008) announced the
3rd Basic Plan for Renewable Technology Development and Deployment in December
2008. Major changes were that 5% renewable energy supply of total primary energy
supply in 2011 was regarded as an unattainable goal, and thus 5% in 2011 revised 11%
in 2030, and industrialization of renewable energy was also encouraged. Ministry of
Trade, Industry and Energy(2014b) announced the 4th Basic Plan for Technology
Development, Application, and Deployment of New & Renewable Energy in September
2014. Tt revised 11% renewable energysupply of total primary energy supply in 2035, and
focused on development ofsolar photovoltaic and wind as core renewable energy

sources.

As referred to earlier, FIT was replaced by RPS in 2012. RPS is another representative
renewable energy policy to offer obligation to electricity producers, who can generate
more than 500MW, need to generate fixed rate of electricity by renewable energy sources
in total electricity production. 17 electricity producers, such as the Korea Hydro &
Nuclear Power Company, the Korea Water Resources Corporation, POSCO Energy, GS
Power, SK E&S, and more, have been obligated to produce a fixed amount of electricity
generated from renewableenergy sources(Kim,2014; Byun2015b). Electricity producers,
who have been obligated under RPS, need to produce electricity generated by renewable
energy sources directly, or purchase electricity from renewable energy plants. In RPS,
Renewable Energy Certificate(REC) has been given for electricity producers as another
option instead of generating electricity by renewable energy sources directly. REC is
certificate that proves electricity producers generate electricity from renewable energy
sources, and electricity producers can purchase this REC and can cover their institutional
obligation(Haas et al.,2011; Kim, 2014). According to statistical data from Korea Energy

Agency(2013), there were fluctuations of number of total renewable energy company
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between 2011 and 2013. Number of total renewable energy company in 2011 was 225,
but it reduced to 200 in 2012, and it increased to 245 in 2013. In same period, share
of biomass in total renewable energy had increased from 21% to 26%, however share of
solar photovoltaic had declined from 44% to 36%. However, it is noted that as significant
achievement under implementation of RPS, 64.7% of obligation to produce electricity
generated by renewable energy sources was implemented in 2012 and 64.7% was also
implemented in 2013(Byun2015b). Furthermore, after RPS implemented in 2012, new
power generation facilities increased about 3.4 times compared with capacity of existing

power generation facilities under implementation of FIT.

3.1.2 Analysis of switching factors of renewable energypolicy in South Korea

Amongst three significant factors, the most significant factor of the change from FIT
to RPS was financial burden of government. In fact, the basic way of renewable energy
development and expansion in South Korea was considerably focused on financial
supports, such as provisions of incentive and taxation support. Before FIT was introduced
in 2002, the Act on the Promotion of the Development, Use, and Diffusion of New and
Renewable Energy was enacted. This Act could be regarded as legal and policy foundations
for introduction of FIT, and this was largely concentrated on various ways of financial
supports for development and diffusion of renewable energies. Thus, it is thought that
financial strain of government was already started before implementation of FIT.
Furthermore, it is important to note that a fixed financial support in FIT system of South
Korea for electricity power suppliers was paid by government budget, not paid by electricity
consumers. It is argued that the most practical and influential factor to change from FIT
to RPS was too much of financial burden of government (Lee et al., 2013). Moreover,
Lee(2014) also believed that the increase in financial burden and institutional problems
such as functional insufficiency for an encouragement of technological development were

the major cause to change FIT to RPS.

It is difficult to say that the diversification of energy supply was considerable factor
to deliberate for the change from FIT to RPS. Looking at the results, as already explained
above, all statistical data in period of implementing FIT clearly describe much more
positive outcomes in terms of development and expansion of renewable energies,
especially solar photovoltaic, than period of implementing RPS. Yoon and Sim(2015)
pointed out that largely owing to financial pressure of government, examinations of

many aspects including comparing advantages and disadvantages between RPS and FIT
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were not included in the process of change from FIT to RPS. It means that diversification
of energy supply seemed to be relatively less critical factor to consider for the shift from
FIT to RPS. It is thought that as natural resource poor country, the diversification of
energy supply is imperatively necessary to consider for an establishment and
implementation of medium and long-term energy policy. Nevertheless, due largely to
continuous heavy financial burden of government, aspect of the diversification of energy
supply seemed to be relatively less considered as the primary factor to change renewable

energy policy from FIT to RPS.

In terms of reduction of greenhouse gas emission, almost all renewable energy policies
of South Korea, including FIT, have fundamentally focused on the fostering of
manufacturing sector and industrial technology related to climate change and renewable
energy development rather than the decrease in greenhouse gas emission itself(Koo,
2013). It could be argued that the reduction of greenhouse gas emission is one of
essential purposes for renewable energy policies. However, it is thought that industrial
development related to renewable energies through competitive market, which could
largely contribute on the decline in financial budget for industrial sector for renewable
energy, seemed to be the most crucial reason to change from FIT to RPS. In other words,
the decrease in greenhouse gas emission was not regardedas main element to create the
shift from FIT to RPS.

3.2.1 Change of renewable energy policy in Japan

Due largely to the occurrence of the 1st Oil Crisis in 1974, the Sunshine Project was
established as a long term national research and development program by the Japanese
government, and it concentrated on development of solar, geothermal, coal, and hydrogen
energy technologies(Noguchi,1985; Takahashi, 1989). According to Jang et al.(2009), the
Law Concerning the Promotion of the Development and Introduction of Alternative Energy
was enacted in 1980, and it focused on clear description about definition and role of
renewable energy. Moreover, it was fundamentally aimed at the decline in dependency
of oil and encouragement of alternative energy development in Japan. This law is deemed
as the starting point of renewable energy policy in Japan. In fact, geothermal and water
were the major renewable energy sources at the beginning of renewable energy
development in Japan, and it has formed the basis of an approximately 95% of recent
capacity of small hydropower and geothermal energies(Japan Renewable Energy Policy

Platform,2010). Largely because of the necessity of an acceleration of research and
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development growth for renewable energies, the New Sunshine Program was newly
established in 1997 based on the success of Sunshine Project in 1974(Watanabe,1995;
Tatsuta, 1996).

The Voluntary Action of Surplus Power Purchasing by Power Company was started in
1992. It was a support system that power companies could voluntarily purchase
electricity generated by solar photovoltaic and wind with fixed price(Cho, 2010). This
support system is meaningful in terms of renewable energy policy in Japan because it
could be regarded as a starting point of implementation of FIT in Japan. However, it is
said that as its name of this policy system indicates, due to the dependence on voluntary
purchase of power supplier, risk of solar photovoltaic and wind power business were
high. In addition, purchasing price for residential electricity was about 24 yen per kWh
and for non-residential electricity was around from 11 to 15 yen per kWh in this support
system(Cho, 2012). Therefore, it is difficult to say that incentive of this support system
was very effective for expansion of solar photovoltaic and wind power. The Residential
photovoltaic system Dissemination Program Subsidies was introduced in 1994. The Great
amount of incentive for the encouragement and expansion of residential solar
photovoltaic installation was given by this support program. It is reported that incentive
budget of this program had largely increased from 2 billion yen in 1994 to 17.8 billion
yen in 2000(Geller,2003; Bradford,2006). More than fifty thousand solar powers could be
installed by this policy, and total capacity of solar photovoltaic became around 350MW
in 2001(Miller,2009). Above two policies, the Voluntary Action of Surplus Power
Purchasing by Power Company in 1992 and the Residential photovoltaic system
Dissemination Program Subsidies in 1994, had undoubtedly contributed on Japan became
one of leading countries in the field of solar energy generation in the world between mid
1990s and mid 2000s. In other words, it could be argued that providing incentives or
subsidies for development and diffusion of renewable energies, especially solar energy,
were successfully effective in Japan. Unfortunately, providing subsidies for installation of
solar photovoltaic had steadily decreased, and it discontinued by 2005. Due largely to
reduction and abrogation of providing subsidies, amount of solar photovoltaic
installation had declined as well, and it led to Japan could not be one of first runners
in the sector of solar photovoltaic in the world(Shin,2011; Bradford,2006).

The Basic Guidelines for New Energy Introduction was adopted in 1994. This policy
was largely aimed at installation of solar photovoltaic with capacity about 4,820MW by
2010 in Japan(Palz,2011). The reinforcement of energy supply and demand and the
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enhancement of environmental protection, especially focused on the reduction of
greenhouse gas emission, were main points of this policy. In particular, provision of
subsidy system for further diffusion of solar photovoltaic and expansion of incentives for
local government to develop new energy technologies were noticeable financial supports
in this policy(EIA,1997). In order to accelerate the development of the introduction of
new energy, the Law Concerning Special Measures for Promotion of New Energy Use,
which is so-called New Energy Law, was legislatedin 1997. This act was focused on
measures for providing financial supports and clear division for effective development of
new energies in each different sector such as roles of local and central government,

private companies(IEA,2015a).

Act on Special Measures concerning New Energy Usage by Electric Utilities was enacted
in 2002, and RPS in Japan was established under this law in 2003. Basically, RPS was
concentrated on an enlargement of diffusion of new energies. It imposed a responsibility
to a number of designated electricity companies to use a fixed quantity of electricity
generated by new energies. Electricity companies had three options to fulfill their legal
responsibility to use a fixed amount of electricity produced from renewable energies; first,
they could produce electricity by renewable energy sources; second, they could purchase
electricity generated by new energies from other companies or power plants; third, they
could purchase New Energy Certificate from other companies(IEA,2015b). The beginning
stage of RPS set a goal of 12.2 billion kWh by 2010, which was approximately 1.35% of
total amount of electric power production, however it was amended 13.43 billion kWh
by 2014. Until the RPS was abolished in 2012, target amount of renewable energy electricity,
which was set by government goal as shown above, was exceeded(Ito,2015). According
to IEA(2015¢) statistic data, production of total renewable energy in Japan from 2002 to
2012, which was a period of implementing RPS in Japan, showed fluctuations as below

table presents.

[Table 1] Total renewable energy in Japan (Unit: GHw)

Amount 113109 127536 127484 115223 127063 115286 114221 114895 137340 141462 136583
Source : IEA2015¢)

Furthermore, it is also reported that rate of renewable energies as share of total
electricity production in Japan from 2000 to 2006 was in stasis, between 9.0% and 10.0%.

Moreover, annual shift in renewable energies as share of total electricity generation in
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Japan at the same period was around 2.0%(IEA,2008).

The Purchase Program of Surplus Solar Power, which is so-called the solar FTT scheme,
was launched on November 2009 in Japan. This solar FIT scheme had provided to a
number of electricity companies a responsibility to purchase surplus electricity produced
from solar photovoltaic with a fixed prices(Dent,2014). This solar FIT scheme was based
on the Law on the Promotion of the Use of Non-fossil Energy Resources and the Efficient
Useof Fossil Energy Resources by Energy Supply Business Operators in 2009. This law was
focused on the promotion of using non-fossil fuel energy sources and the increase in
effectiveness and efficiency of using fossil fuel energies(Ogimoto et at.,2013). In fact, this
solar FIT scheme was supposed to be implemented in 2010, however the necessity of
immediate promotion of an extensive use of photovoltaic generation was increased, and
therefore this solar FIT scheme was conducted earlier than expected. It is referred that
the responsibility of electricity companies to purchase surplus photovoltaic electricity
under this FIT scheme was for a decade with a fixed price, 48 yen per kWh, and it is
about double price compared with price of electricity marketin 2009(Chen et al., 2014).
Around 1.4 billion kWh was purchased by electricity companies as annual surplus solar
electricity in 2010, and Japan had installed capacity of 4.9 GW by solar photovoltaic, and
it made Japan became the country to possess the third largest solar photovoltaic capacity
in the world in the end of 2011(Furopean Photovoltaic Industry Association,2012). This
solar FIT scheme was regarded as very successful program in terms of not only
enlargement of solar photovoltaic once more but also the contribution of the rise in

acceleration of overall renewable energy development in Japan.

The Act on Special Measures concerning the Procurement of Renewable Electric Energy
by Operators of Electric Utilities, which is so-called Special Renewable Energy Act, was
legislated in 2011. It was aimed at the expansion of new investment for facilities of
electricity generation based on renewable energy sources and the promotion of diffusion
of electric energy produced by renewable energy sources. Under this law, a number of
electricity companies had obligation to purchase electricity generated by renewable
energy sources, especially biomass, hydro, solar, geothermal and wind, in a certain
period with a fixed price(Graffagna and Mizutani, 2011). In 2012, Japanese FIT was
introduced based on Special Renewable Energy Act in 2011, and it was expanded from
solar FIT scheme. According to IFEA(2015d), the existing RPS and solar FIT scheme were
respectively replaced and amended by this Japanese FIT. Under this expanded FIT, the

responsibility for a number of designated electricity companies is to purchase electricity
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produced by renewable energy sources, particularly wind and solar photovoltaic, with a
given period of time and a fixed price. Moreover, costs of purchased electricity produced
by renewable energy sources have been paid by all electricity consumers in Japan, and

it means that these costs have not been covered by Japanese government budget.

[Graph 1] Changes in renewable energy power generation capacity in Japan
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Above graph clearly and directly shows how the Japanese FIT has been successfully
implemented compared with RPS. In addition, according to the Japan Renewable Energy
Foundation(2015a), cumulative renewable power generation capacity certified by the FIT
from mid 2012 to early 2013 had continuously increased from 1,300 MW to 13,059 MW.
Furthermore, the generating capacity of solar between 2003 and 2008 was from 0.9 GW
to 2.1 GW, however, after implementing solar FIT scheme and the Japanese FIT,
generating capacity of solar between 2009 and 2014 had largely increased from 2.6 GW
to 23.3 GW (Japan Renewable Energy Foundation, 2015b).

3.2.2 Analysis of switching factors of renewable energypolicy in Japan

As stated earlier, the Voluntary Action of Surplus Power Purchasing by Power Company

in 1992 was regarded as beginning point of implementation of FIT in Japan. Introduction
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of the Residential photovoltaic system Dissemination Program Subsidies in 1994
reinforced FIT system. FIT based on above two major legal actions was deemed as very
effective for enlargement of solar photovoltaic in Japan. However, similar with case of
South Korea, Japan also abolished FIT because of financial burden of government.
Furthermore, cost inefficiency, which was highly interlinked with financial pressure, was
also another main cause of the shift from FIT to RPS in terms of economic aspect. It is
mentioned that Japan government believed that RPS would be more efficient than FIT in
terms of certainty of substitution effect, flexibility of power selection, incentive of cost
reduction, and utilization of market function(Lee,2010b). It is also referred that the
decrease in cost of renewable energy development and diffusion based on principle of
market and the standardization of burden of expense between electricity producers were
main causes of the change from FIT to RPS(Kim and Park,2011). In addition, it is also
pointed out that emphasis on voluntary actions in law related to FIT was also inefficient
for development and expansion of renewable energy, and it was connected to cost
inefficiency as well(Cho,2012). However, when Japan reintroduced FIT in 2012,
inadequacy of incentives and financial supports was ironically another significant cause
to change RPS to FIT. In fact, as mentioned previously, very positive outcomes of
development and expansion of renewable energy was not shown during implementation
of RPS, and it is argued that undesirable result of renewable energy development and
diffusion in the period of RPS system was substantially caused by insufficient financial
supports and incentives and the low level of legal obligation to produce electricity from

using renewable energy sources (Lee and Park,2008; Cho,2012).

The Fukushima daiichi nuclear disaster in 2011 was the most significant cause to
consider the diversification of energy supply, and it directly affected on the shift of
renewable energy policy from RPS to FIT again in Japan (Lee,2015; Huenteler et al.,
2012). In fact, similar case of South Korea, as natural resource poor country, Japan was
necessary to consider various ways to improve diversification of energy supply, and
renewable energy could be one of imperative options to reinforce the diversification of
energy supply. Nevertheless, it is noted that before Japan experienced the Fukushima
daiichi nuclear disaster, they had largely relied upon nuclear as major source of
electricity production because it is inexpensive, considerably efficient and low carbon
emission (Huenteler et al.,2012). After the the Fukushima daiichi nuclear disaster was
occurred, importance of diversification of energy supply has been substantially

emphasized, and therefore as one of ways of strengthening for diversification of energy
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supply, role of renewable energy has been also magnified. Thus, in order to promote and
expand renewable energies, Japan reintroduced FIT instead of RPS as main renewable
energy policy in 2012. Moreover, as one single renewable energy source, biomass has
occupied relatively large share of renewable energy sources to generate electricity.
Hence, the necessity of increase in share of other renewable energy sources has
increased (Lee and Park,2008). In other words, the diversification of renewable energy
sources to generate electricity has also needed, and it could be directly and indirectly

linked to the reinforcement of energy security in the broad sense.

An aspect of decline in greenhouse gas emission in renewable energy policy of Japan
has been also relatively overlooked compared with other significant aspects such as
financial issues and energy security. Due largely to the Fukushima daiichi nuclear
disaster, not only importance of diversification of energy supply but also the need of
clear energy have been also emphasized (Lee,2015). It means that as significant part of
clean energies, the necessity and importance of renewable energy have been escalated.
However, it is thought that although the Fukushima daiichi nuclear disaster has directly
and indirectly affected on the shift of renewable energy policy from RPS to FIT in terms
of the need of clean energies, it is difficult to say that the reduction of greenhouse gas
emission has been regarded as major reason to reintroduce FIT as much as financial
issues and diversification of energy supply. As similar case of South Korea, it could be
difficult to argue that reduction of greenhouse gas emission has been regarded as the
most critical reason for changes of renewable energy policy, including both cases from
FIT to RPS in 2003 and from RPS to FIT in 2012.

3.3.1 Change of renewable energy policy in Australia

Renewable Energy(Electricity) Act 2000 has been regarded as the legal foundation of
renewable energy policy in Australia. It was enacted January 2001. The main purposes
of this Act are “to encourage theadditional generation of electricity from renewable
sources; and to reduce emissions of greenhouse gases in the electricity sector; and to
ensure that renewable energy sources are ecologically sustainable”(Australian
Governmentlegislation, 2015a). Mandatory Renewable Energy Target(MRET), which is the
first renewable energy target in Australia and it is very similar with RPS, was established
in 2001 based on the Renewable Energy(Electricity) Act 2000. MRET was aimed at the
annual production of 9,500 GWh by renewable energy sourcesuntil 2010, and MRET

provided the obligation targeted at all electricity wholesalers could purchase electricity
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from power plants in order to sell over 100 MW electricity on grid and all electricity
retailers could sell electricity directly to consumers(IEA,2014a; Buckman,2010). Electricity
wholesale purchasers and retailers could produce electricity by renewable energy sources
or they could purchase Renewable Energy Certificates(RECs) from others. One REC is
identical to 1 MWh of electricity produced by renewable energy sources(Parliament of
Australia, 2010). This MRET was not only focused on using of renewable energy sources

but also the decline in greenhouse gas emission.

The Renewable Energy(Electricity) Amendment Act 2009 was legislated in order to
revise the Renewable Energy(Electricity) Act 2000. In addition, MRET was also replaced
by Renewable Energy Target(RET) with this amendment. Main purpose of RET is that 20%
of total electricity production in Australia generated from renewable energy source by
2020. Moreover, as MRET was replaced by RET, target was also changed from 9,500 GWh
by 2010 to 45,000 GWh by 2020(Froome,2009). In 2010, the Renewable Energy(Electricity)
Amendment Act 2010 was enacted, and a separation of RET; the Large-scale Renewable
Energy Target(LRET) and the Small-scale Renewable Energy Scheme(SRES), was created
by this legislation. LRET is focused on the large-scale generators to produce 41,000 GWh
of electricity generated from renewable energy sources by 2020. SRES is concentrated on
the small scale or household generators, such as small-scale hydro or wind systems, solar
water heaters, solar panel systems, and heatpumps, to theoretically produce 4 GWh in
each year(Commonwealth of Australia,2014). In terms of RECs, both LRET and SRES give
one certificate for IMWh of electricity produced by renewable energy sources. However,
certificates of LRET could be sold or tradable in the market, and changes of supply and
demand is reflected in variations of price of certificate. Contrariwise, price for
certificates of SRES is not changeable, which means that there is no price change based
on variations in market (IFA, 2014b). Recently, the Renewable Energy(Flectricity)
Amendment Act 2015 was enacted on June 2015, and there area few noticeable revisions.
Amongst some variations in this Act, the major change of this legislation in respect of
RET is that LRET of 41,000 GWh in 2020 has decreased to 33,000 GWh in 2020(Australian
Government legislation, 2015b).

Australia has set RET as renewable energy policy of federal level, and FIT has been set
as renewable energy policy of the state level. FIT has been implemented from 2008 in
the state level, and it has largely focused on the provision of supplementary support for
installation of rooftop photovoltaic in household(Szuster and Mountain,2014). The type
of FIT could be divided by gross FIT and net FIT, and the each state in Australia has adopted
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each different form of FIT. It is noted that gross FIT is that all electricity produced by
renewable energy sources in household is purchased from the generator based on a fixed
tariff, and net FIT is that surplus electricity produced by renewable energy sources in
household is purchased from generator(Mendonca,2010). Queensland and South Australia
respectively introduced net FIT in June and July 2008 with 44 cents per kWh (Australian
Bureau of Statistics,2015; Government of South Australia,2015). Tasmania started gross FIT
with one for one rate per kWh for electricity produced (The Office of theTasmanian
Economic Regulator, 2015). In January 2009, Victoria began FIT with 60 cents per kWh
and the Australia Capital Territory started gross FIT with 50.5 cents per kWh(State
Government of Victoria,2015; SKM MMA,2013). In January 2010, New South Wales
introduced gross FIT with 60 cents per kWh, and Western Australia began net FIT with
40 cents per kWh in July 2010(NSW Department of Industry,2015; Medlen,2013). Northern
Territory is only one state, where has not begun FIT by the state government(Parliament
ofAustralia,2011). A several states announced individual renewable energy target, and FIT
has been regarded as considerably effective renewable energy policy to achieve their own
renewable energy target. It is mentioned that Tasmania presented very ambitious target
that is 100% electricity production generated by renewable energy sources by
2020(Fitzpatrick, 2013). Furthermore, it is referred that 50% electricity generation produced
from renewable energy sources by 2050 in South Australia and by 2030 in Queensland
(Parkinson,2015).

[Table 2] Primary energy production and consumption in Australia from 2000 to 2012
(Unit: Quad Btu)

Production ~ 9.657 10.248 10.456 10.24 10.389 10.969 11.097 11.697 11.777 12.204 12.906 12.353 12.925
Consumption 4.833 5.003 5.158 5302 5525 5.823 5898 5931 5989 6.026 5944 6.15 5.991

Source: EIA(2015)

As above table2 shows, primary energy production and consumption in Australia
between 2000 and 2012 had steadily increased. It is difficult to find substantial

fluctuations in terms of both production and consumption of primary energy in Australia.
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[Table 3] Electricity generation of major energy sources in Australia from 2000 to 2012
(Unit: Billion kWh)

Generaton 198 212 215 214 223 215 220 229 229 236 239 240  23%
Renewables 17 18 18 19 19 20 21 21 20 20 22 27 24

Hydro 16 16 16 16 16 15 21 21 20 20 22 27 24
Fossil Fuels 181 194 197 19% 206 196 198 209 210 216 217 213 211

Source: EIA(2015)

Above table3 directly presents electricity generation of main energy sources in
Australia between 2000 and 2012. It clearly shows some noticeable features of electricity
production in Australia. The most notable point is that fossil fuels had extraordinarily
occupied large share of electricity production amongst major energy sources. It had been
over 90% in total electricity generation as main energy source at that period. Moreover,
according to the statistical report from IRENA(2012), comparison of total primary energy
supply in 2000 and 2009 described that there was no significant change in the supply
of energy sources in Australia. The share of coal and peat, oil and natural gas was 95%
and others including renewables was 5% intotal primary energy supply in both 2000 and
2009. In 95% of fossil fuels, coal and peat was decreased from 45% to 42%, natural gas
was increased from 18% to 21%, and 32% of oil was identical in 2009 compared with
2000. In 5% of others including renewables, 0.1% of wind was added and wastes was
declined from 0.2%to 0.1% in 2009 compared with 2000. Thus, it could be argued that
due largely to abundant fossil fuel resources such as coal and natural gas, although
Australia has one of finest natural environment for development of solar and wind
energies(Commonwealth of Australia,2014a), fossil fuels have still occupied the largest
share of both primary energy production and electricity generation. Nevertheless, it is
difficult to conclude that renewable energy policies, such as RET and FTI, of Australia
in over decade could be regarded as relatively inefficient for expansion of renewable
energy. This is because, another notable point in table3 is that there was no dramatic
variation of renewables in electricity generation, and even if it has been very small scale,

it has continuously increased.
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[Graph 2] Historical generation and displacement fromsmall-scale photovoltaic and solar heat
waters (SHW) between 2001 and 2013
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In addition, above graph2 shows, generation of small-scale photovoltaic and SWH
energy displacement have largely risen, particularly between 2009 and 2013. Besides, as
table3 presented, the period of the great increase in renewables in electricity generation
was also between 2009 and 2012. Hence, it could be argued that FIT of state level, largely
focused on small-scale photovoltaic as mentioned previously, in Australia has been

relatively effective.

3.3.2 Analysis of switching factors of renewable energy policy in Australia

As referred to earlier, Australia’s legal basis of renewable energy policy is the Renewable
Energy(Electricity) Act 2000, and MRET and RET have been revised and replaced based
on amendment of this Act. The promoting dissemination of renewable energy, continuous
utilization of renewable energy sources, and reduction of greenhouse gas emission were
main aims of this Act and RET(Australian Government legislation,2015a). It is important
to note that the decline in greenhouse gas emission has been clearly proposed as one
of significant aims of renewable energy policy and its related legislations(Kim,2015). In
fact, the decrease in greenhouse gas emission has been deemedas one of main purposes

of renewable energy policies in South Korea and Japan as well. However, they have not
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been considerably concentrated on the reduction of greenhouse gas emission in their
renewable energy policies and its related laws compared with Australia. It could be argued
that the decline in greenhouse gas emission could be spontaneously included in
development and diffusion of renewable energies. Nevertheless, although development and
expansion of renewable energy has been commonly regarded as main aim of renewable
energy policies in South Korea, Japan and Australia, the practical purposes of each three
countries through development and dissemination of renewable energies have been
different. Amongst three countries, only Australia has clearly shown their apparent will
of the reduction of greenhouse gas emission in major aims of renewable energy policies

and its related legislations.

It is difficult to argue that RET and FIT of Australia have largely focused on the aspect
of the diversification of energy supply. It could be argued that because the promoting
dissemination of renewable energy has been included in one of main aims of RET and
its related laws, the aspect of the diversification of energy supply could not be neglected
in renewable energy policies of Australia. However, RET and FIT of Australia have shown
the clear intention point, and it has not seemed to largely concentrate on the
diversification of energy supply. In fact, the diversification of energy supply could be
very important for South Korea and Japan as natural resource poor countries. However,
as mentioned previously, Australia has abundant natural resources such as coal, gas and
oil to produce electricity(IEA,2012). It is difficult to imagine that although Australia also
has one of the best environment for using solar and wind power in the world, using of
existing plentiful natural resources has been much more cost effective and efficient than
using of expensive renewable energy sources at present, and therefore it has been
directly connected to financial issues, such as pressure of the government's budget, as
well. Furthermore, it is important to note that using FTT at the state level in Australia has
been essentially focused on the development of technology in small-scale of renewable
energies(Byrnes et al.,2013). In other words, it is hard to believe that the diversification
of energy supply could be the most significant aspect in renewable energy policies of
Australia. Thus, it is thought that not only the diversification of energysupply but also
financial issues in government could not be major aspects of renewable energy policies

in Australia.
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4. Conclusion

This paper concentrated on analysis of why South Korea and Japan have changed their
renewable energy policies from FIT to RPS or RPS to FIT, and why Australia has used RPS
mixed with FIT. This paper used three important factors such as the diversification of
energy supply in the broad sense of energy security, financial burden of government as
economic factor and the reduction of greenhouse gas as the environmental factor in
order to analyze major cause of change their renewable energy policies and main cause
of using RPS mixed with FIT.

South Korea changed renewable energy policy from FIT to PRS in 2012. Amongst three
important factors, it is thought that the most significant factor to create the shift FIT to
RPS in 2012 was financial pressure of government. Too much financial pressure of
government from implementing FIT affected on less consideration of various aspects
including the diversification of energy supply. FIT and RPS in South Korea have seemed
to much more concentrate on fostering of renewable energy industries than the climate

issues such as the decline in greenhouse gas emission.

Japan changed FIT to RPS in 2003 and reintroduced FIT in 2011 again. Financial
burden of government was clearly shown as the major cause of the swift FIT to RPS. The
Fukushima daiichi nuclear disaster in 2011 was the most critical factor to abolish RPS
and reintroduce FIT, and it has been directly linked to the diversification of energy
supply. The Fukushima daiichi nuclear disaster in 2011 also has partly affected on the
reduction of greenhouse gas emission through the emphasis on development of clean
energies, and therefore it is difficult to argue that the decline in greenhouse gas emission

could be regarded as the most crucial factor to change from RPS to FIT in 2011.

Australia started to use RET as the main renewable energy policy at the federal level
from 2001 and adopt FIT at the state level from 2008. The reduction of greenhouse gas
emission has been clearly shown asthe major aims of the renewable energy policies and
its related laws. As natural resource abundant country, even if Australia also has one of
the finest circumstance for solar and wind power, using RET rather than FIT for main
renewable energy policy has provided less pressure on government budget. In addition,
development and diffusion of renewable energies could partly contributed on the
diversification of energy supply. In other words, Australia has not seemed to consider for

energy security issues as much as South Korea and Japan.
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