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Abstract

I . Background and Purpose

[ ] Since 1990 Korea has seen four Master Plans for National
Energy (1997, 2002, 2008, 2014) whose main policy objects
were stabilization of energy supplies, energy security, promoting

green industries, and so on.

O The government has tried to promote renewable energy sources in
particular for various environmental reasons as well as a new
dynamic growth strategy for the 2Ist century. And four National
Renewable Energy Plans were announced with the Master Plans for

National Energy.

[ ] The energy price in Korea is intensified to be distorted by
the various political intentions such as the price stabilization,

the support for the export company and the low-income group.

O It needs to recognize the energy price and the distortion of relative
price, and the legislations and regulations on them, then, suggest the
improvement to consider the economy theory and global standard,
and the proposals for the legislation based on the analysis and

foreign trends.



IT. Major content

[ ] In Chapter 2, this chapter examines first how fiscally successful
the execution of National Renewable Energy Plans were using
the 2008-2010 budgets for the third National Renewable Energy
Plan in 2008 and the actual settlements during the same

period.

O The result shows that the execution rate was only 56.3 percent.

[ ] This chapter also recalculates the budget for specific renewable
energy policies between 2011 and 2015 and compares it with
the corresponding budget for the 2011-2015 Medium-Term

Expenditure Framework,

O It found that only 40 percent of budget had been allocated to fis-
cally support the proposals.

[] In Chapter 3, the issue of energy price distortion and fossil

fuel subsidies in Korea

O The distortion of comparative energy prices due to policy measures

is leading to an inefficient distribution of resources.

O Coal benefits from subsidies and a lower tax rate compared to
other forms of energy; natural gas and petroleum product prices

lose out from the government’s price intervention.



O Subsidies for fossil fuel is a typical example of energy price

distortion. South Korea has explicit subsidies for oil and coal.

O International organizations such as the OECD, IMF, IEA, etc. has
urged the removal of fossil fuel subsidies. Similarly, in light of
the social problem arising from energy subsidies, the G20 has

agreed on the phasing out of the fossil fuel subsidies by 2020.

O In order to solve the socioeconomic problems arising from dis-

torted energy prices, the government has to improve energy policies.

[ ] In Chapter 4, we summarize a corrective-tax property of energy
taxes suggested in literature, list Korea's energy taxes and
compare them with those of OECD countries, and investigate
statistical interactions among energy taxes, energy prices, energy
consumption patterns and carbon intensities. Our finginds are

as follows:

O Energy taxes induce each individual, household and firm to reduce
energy use and to reduce social damage associated with excess en-

ergy use (Section 1).

O We use corrective tax rates estimated by the IMF (2014). IMF
listed various energy products in order of corrective tax rates that
represent the monetary value of social damage associated with
unit energy use as follows: coals, natural gas, diesel and gasoline

(Section 1).

11



O Compared with social damage represented by average corrective tax
rates for forty-one countries, the level of damage in Korea is rela-
tively large for gasoline ($0.98) and diesel ($1.2), below the aver-
age for natural gas ($2.3) and about the same for coals ($8.1)
(Section 1).

O Korea's energy taxes consist of Transportation + Energy - Environment
Tax, Education tax, Border tax, Individual excise tax, VAT(10%),
Mileage tax (car tax), and taxes on regional facilities. Since most
of these are imposed as unit taxes, effective tax rates tend to de-

cline over time (Section 2).

O Our estimation outcomes using energy prices, taxes and energy
consumption data of the OECD<%} BRICs countries, both energy
intensity and carbon intensity decrease in effective energy tax rates

and energy proces (Section 3).

O This implies that either relatively low energy taxes and distorted
relative prices of energy contributes to Korea's excessive energy
use and high GHG emission rank (7th in the world) (Sections 3
and 4).

O Given that various social damage associated with excessive energy
use in Korea, this study recommends to enforce the correction role
of energy taxes, instead of securing financial sources for trans-
portation-related infrastructure projects, and to increase our energy

taxes at least to the OECD average (Section 5).



[] In Chapter 5, the spirit and the principle on energy and the
analysis on the legislations of energy in Korea and other

countries.

O The energy policy and environment policy is closely related to the

discussion in the mitigation and adaptation of climate change.

O Regarding the legislations on energy, it is refered to low carbon
green growth framework act, the energy law contains the implement

of energy policy and plans.

O It is operating the energy tax and the energy subsidiary related

with energy price.

O It needs to consider the matters on side effects of energy efficiency,
amend the structure of energy related to laws, and study on the

purpose and operation of the legislation in energy tax.

Ill. Expected effects

[ ] These results show one of the reasons that the National
Renewable Energy Policies have been unsuccessful in accom-
plishing the targets and objects proposed and also implies
that the future performance of government’s plans might suffer
from insufficient funds despite of ambitious proposals and all

the declarations.



[]

[]

»

Therefore these results strongly suggest that the necessary
budgets be secured for successful energy policies and that
matching efforts be improved between various energy plans

and government budget process.

In summary, this study suggests two directions in energy tax
reform in Korea: first, energy taxes should be treated as corrective
taxes to incentivize economic actors to reduce energy use
generating negative externalities; second, energy tax rates for
bituminous coal, brown coals, LNG and diesel should be
adjusted since current tax rates are lower than the monetary

value of social damage for them.

Key Words : Master Plans for National Energy, National
Renewable Energy Plans, Energy Subsidiary,

Energy Tax, Energy Price, Energy Law
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FEAAb gk A hojy, AegFH|7E of 7)o EFETE AvkAlx
AAE o) M 2475909 A Qo] Ha gl

<E >t A 9 Adex Y WrtE BoFEr dA Mg
7h= 20110l dAAew FA4%] SUtsty 1 SR AL
FAE F7heth wart g dASHA AL 223 QT

wlbe]l SR Sz
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rlo
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A8k QA RERa A¥YES 20094

o] F ZFH st FAlolt)

(sl - 2 =2
A EHYH/E) AR 2 AN D/
T =
2009 | 2010 | 2011 | 2012 | 2013 | 2009 | 2010 | 2011 | 2012 [2013
143,692|147,045(160,074(157,192|168,193| 53325 | - | 57875
A7}
(504.98)((564.75)|(645.75)|(647.25)|(651)
o714
Q1A [121,425(128,746(124,713(145,852|146,534(287.25| 373.5 | 373.5 | 373.5 |373.5
1A% 1130,107| - [143,420] - 373.5 - - - -
A&
(%)
o1 A 155 | 12.44 | 12.09 | 7.21 | 12.87 | 43.07 | 33.86 | 42.16 | 42.29 |42.63
A
1l O L
| 945 - 10.4 - - 29.96 - - - -
QA5

F 1) AEhAATE = AME A - FH2E)A et

2) A% AAATbIA BE gke i A AvpE
<E 10> AT AZHA(E AR 7hE) WSS BoEn '

20033 5E 20093 7FA] 10%01 4] 30% AE QA =T AWEe] 714
Bok =0] o] &2 201095 373.59/402 SAE

78) AU A AA AT, 2014 A HUAEA AR, 2015.
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2003 | 2005 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Agr 714 184 221 | 287.25 373.5
Hsl& 10% | =4 | 20% | 30% 30%

At VM EE AFEREEY 2HA O ER) THEem A H o
ATh AR T GRoA AAgstes W, AHx7EA S 1990
Bl Al - =AALE Gt Ho] vk AR R EFdd= A, AR A
x|, Agk FFH7E 23E A, AR THFd s 3 71, )
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A3 B F )
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(9 48

ANHEE 2HAH(H ) 71
1eb | odet | oler 1% | o o
cen | Alzn | O | Sy g S0 e | Am) | (D)
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339.32 108.75 | 500.00 | 839.32

40.82 | 273.75 | 24.75 sl 2 (m Ay 7+ )
77 7 (40.4%) i) 71 (AH&-31)| (67.7%) | (100%)

391.25

1) A1 7129142011, 8.1) ©]&F 7]
2) A+BE AX R 2T QS A AAAH| A7 A

79) =7t YA EA ST A BA 28 (2015,10.10) L FAt 2 ko] 2451%11117}7—%
K Aol T3 LA A EY 2014.12.18. AFFSAAFA LA A2014-2413 %
80) olUA A A AT, 2014 SUAEAAR, 2015.
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=
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- A=A 1,222] 1,020 912 | 777 | 897 | 582 | 785 | 596 | 242 | - 161 | -
AR 198 [ 156 |43 |22 |6 |- - - - 156 | - 30
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- BE 7] | - - - - - - - 97 (114 |92 |75 |27
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S5 = 169 |70 |82 |77 124 | 146 | 152 | 158 | 198 | 163 | 150 | 41

HAI(A+B) | 2324 | 2168 | 2081 | 1962 | 2401 | 2556 | 3390 | 2965 | 2666 | 1673 | 1636 | 1512

81) A AGAN, “2xE AAE 4= AAGAA A B A WA, A A G AT, 2013,
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<E 13> A&A 9 UALE FAdy 714
(201413 2€ 5 A8
9499 7H4 R R A dZFd 714
SRS
1227 A9)) Sl < /Mcal
o ut 178.4 Y/kWh 860 kcal/kWh 207
7]
LA 142.7 Y4/kWh 860 kcal/kWh 166
35 1,962 /L 7,320 keal/L 271
q 1,786 /L 8,420 kcal/L 218
S i 1,523 /L 8,200 kcal/L 186
g 1,704 Y/kg 10,900 kcal/kg 156
23 1,584 Y/kg 11,050 kcal/kg 143
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TA7FA
ZASRS| 65
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A A )
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Mk Bad 34 fFalgh A B dg anlE 2t 3
A& et A g o del Hvls] PM, SOx, NOx 5 t7]
0AEAT LA7~ H|Zo] wrl ME Aun|7} A ulsk oy
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A7, 7Fob A ] 7219973 B3 5 71 A" 67
7lee E5ek Aoltkse o 5349 AP AF 5 Tl e
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71E 67 VFoZ2NE SAE e gAY AT 2 A
SIARTEY AT 57 2EEE FA43I Y
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A ATy 2 Agaulas, Zhaqbdde R, Fel i
T oo HtFoR ouUX gt kol #E ARjlel Qo] HxE - EH - F
Al GAAAGANE FALEE, 4RI AAYE TS o R §lo] o
Yol 2ol #gk AN S 9% §AE FdstEE gths) 1 &
<i 14>+ AlZol] tg Fo35S HolErhss
86) MBIV, duA el g 5 Fogom A Ao WA
cel mE) Aol FEsto] ARl AT} Al oEae A7t B
thoo2 Qs AN ik 2 7 v)Fe dite] B pEREI ALY Fow
Bk AAH dgel wet oate] AAHGT) oo R JF BHFS B
ARAAE @st 2 yaseln e A4S Fusr] s 530S

AA B2 S A8 Al -, 2013)
87) AAAAN, 225 BAE 7= ANAA, A GAR, 2013, 8149
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o xlo]&gels}, cUAAL7IE7IE,
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IR TR |5zt ek s 5
7k wel AbS]
ol A b #e
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FAARAES

=A4 0 A=A FEAL o)A

<3 15> 201133 2012119] o 534 AMYddrt FEEE Hols
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Aol YmA 138 AA ST 20120l = FAA ] 34, §AAA
ol 114 AEE AA G FAAAE] HFo] wobyth FAAY F A
FrrdiEael vFol 7MY Fa, duks A s, AFan s
To® HlFo| v FAAAHE FALFI T vlFol 7B =,
Admolds, gAbol A4S o] 1 taa AFA &
<E 15> A E3IA ADodAr TZF(2011-2012)89
(91 R )
. 2011e4F | 2012904F | F3 2011 2012
- (A) (B) (B-A) | Fl=(%) | H=F(%)
Z 4,084,722 | 4,694,603 | 609,896 | 100 100
= A 3,879,834 | 4,436,015 | 556,181
FAAA A 2,762,734 3,514,415 751,681  67.6 74.7
O AREAT Y 42,841 81,059 38,218 1.0 1.7
o 7|Bfol by &
Al 1,397 1,531 134 0.0 0.0
O 7k 159 181 22 0.0 0.0
O FFAF-IF 1,667,287 1,940,548 273246  40.8 413
oA - 325,463 281,687 A43,776 8.0 6.0
O 7k 2= Qhd e
oo 114,546 117,260 2,714 2.8 2.5
oH|FEtHu=9] 0 - 0.0 0.0
o FYATHE 13,027 12,511 A516 0.3 0.3
o XX AES] 12,939 19,436 4,564 0.3 0.4
o ZGEFY 1,948 2,089 141 0.0 0.0

89) A A AAR, 228 AAES dF7]
817 S nleo & A4,
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. 2011¢)4F | 2012¢)4F | =7l 2011 2012
(A) (B) (B-A) | M%) | Y= (%)
o AW A A T 371,004 410,589 39,585 9.1 8.7
OEH A AT T 204,888 258,588 53,700 5.0 55
oddEolde 7,235 380,820 373,585 0.2 8.1
B AA A A7 1,321,973 1,180,188  Al141,785 32.4 25.1
O g Apo] Ap=<) 175,158 154,276 £20,882 4.3 3.3
o gAd =3 946,153 995,500 49,347 23.2 21.2
ool s 200,662 30,412 A170250 4.9 0.6

<F 16> 20113 2012898 53] A AlEdit SHE|H0 =
el Adshdbel gk BiFo] 7HE =il 7SSt 3oy 2pd A
AA QI U] gk de]l 1o vhgolth B e A =
NA= 525 Ee siQAA/NE A HlFo] 80% o]’ A8}
AL, Mgkl ek B27F 18% AEE AA 3 oy x] FEerg el 7
- A Aekel] #gk X9 H]Fo] 55.6% A=

A A 5 d=deAdeirt M w2 Ales AAska

90) 20151 % AFAEAE A
A 2014302 Hoj
ARG AL HEF
Ao gAL 2
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doll ¢F 2,7009] A A= A Rt Aol AlE RV M
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<3 16> o534 AlEdAt F23E(2011-2012)9D
(TH9] - Rk 9D
2011 2012
i 20112HA) [ 20129 2KB) | 7N (B-A . -
= A 4,084,722 4,185,762 | 500,304 100 100
A
= A 3,879,834 3,267,174 A213,396
1. 713AY
173,733 201,247 27,514 4.3 4.8
(GISE)
2. 7|5ws) 9
ol A2 828,358 672,395 A155,963 203 16.1
A=
3. oA okA
79,407 67,221 A12.186 1.9 1.6
:];Ll—a b b 2
4. =2k
1,235,915 1,177,988 A57,927 30.3 28.1
7k
o W
720,730 700,303 N20,427 17.6 16.7
ekl A
o %l F &
. i 180,000 220,000 40,000 4.4 5.3
Fl &A= A
o YukSAIXY 11,000 13,354 2,354 0.3 0.3
o FAROEH Al 3,496 3,321 A175 0.1 0.1
o FAHEH] F
. 30,000 40,000 10,000 0.7 1.0
A E= A}
o FAHEH] F
589 1,010 421 0.0 0.0
AakdE] B
o &l & =} 7l
P 290,100 200,000 A90,100 7.1 4.8
g 2§ A
91) AAAAR, «xE AAS U= A2 AAR A ADAWA) 22 H A 2
2013, 818W S vl o2 A4,



2011 2012
i 2011 4HA) [ 20124 2HB) | 57 2(B-A . .
5. A F3
571,911 566,359 A5.552 14.0 13.5
oA
oM ##
o 136,709 99,300 A 37,409 3.3 2.4
214
o ©7keHd
. 163,617 151,835 A11,782 4.0 3.6
o & 1
o A= 2,500 1,126 A1,374 0.1 0.0
A4k 2] H] ' ’ ’ ' '
0OAHAET
15,100 14,106 A 994 0.4 0.3
AetH %
o | 3Ftj} 2 1] 1,685 54,457 52,772 0.0 1.3
o & kA 1 82,000 82,000 - 2.0 2.0
R 0 7,000 7,000 0.0 0.2
2} 3 7l ek ’ ’ ' '
o tfj gkA] eF
R 53,000 53,000 - 1.3 1.3
A=A
0 LA 7}~ I
- 101,000 99,535 A 1,465 2.5 2.4
A AR
o 71} g} 16,300 4,000 A12,300 0.4 0.1
6. =A23747 ]9
o 591,246 581,964 £9,282 14.5 13.9
er
9. A7EA
: 204,888 258,588 53,700 5.0 6.2
(A=)
10. EFE-A ALY 399,264 508,856 109,592 9.8 12.2
o X ¥ &AtH =
. 54,272 47,041 A7.231 1.3 1.1
(=)
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2011 2012
ol B-A
(B-A) H] 2 (%) | B =(%)

ol\
o

T & 2011<]4H(A) | 20120 2H(B)

VAR ZE 29,000 33,100 4,100 0.7 0.8
(B3 &)
o7] E} 315,992 428,715 112,723 7.7 10.2

N5 fuxE dduxsd 52 A% Adgow 2eHY
55 oS AE frbuzDo vE Ag @ A9 wFo] 4P
Fom, of7joAE 5HA i F A U@ REdon A

e
AE AHRnA e
2

sguete] 49 dEFA A - AETE EAZ A8 A
Aozl sjme 4x7) Ak AEFA 49 2 AF F2E B
WU gz o557 S0 ha 7o Frsh AEd me 5
3 A Apole] 2 o2 HolH, ol& Fol4 - 91914 el

olt}.93) 53] HAZFAer Meke] o S3A Aol AT

Akel= A

i vk A53A Y T FAAY BEE T2 5% AHA
ek o] 55% TolA HAVtEE EFT MHFdrdTe 98.6%e
T AUARl vles AAskaL glow, o] T VhAREEE oF 42%
2ol o]lZ Ao 7 =AHYCIM FFA U A ZEEgA AT A
sk HlE2 20124 VIEo® oF 2% welolth A o 53A W

92) TR ZFS gEE A4 T A5 AR AYLS sk

Fogt A EIAE F3 BHxaS AFstal v dsto|th

93) A A8t e, Ao BHHZA BAIFYE 9t

Al Zg g 7)FAAHE A 2013, 348-3911 HE

94) 20124 7o 2 FAAA Y 5 AFEA T A

2F 2z 37169 9) T A 7MAERY AgHe Foe 9 Fee
o] do= HA 98.6%°] T}
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95) 2012:d 7o R Tk b Fobm B AEE 129oR SN, Ad v
TR FEEARTEES 1259 dolth oleh whilR AEe] A5 A=
3,636°] €, 7hai= 9199 1o R aAbEE gFRTE S Aol

96) OECD, INVENTORY OF ESTIMATED BUDGETARY SUPPORT AND TAX
EXPENDITURES FOR FOSSIL FUELS, 2012, at 17-18 3=
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o] Mol I7E oUA BEg FRE AE, ¥lus] Haxt 3
t}. IMF(2015), OECD(2012), IEA(2015) HUA S ETE U] 344
AR Iy fRE ¥R du% ZF 7|aEe 24" A A
NUA Bzxg EE HESH, tE yekel valste] §-2vete]

MR HEFE o= FFEAAE dolr iz} o)
2. 78 7139 YA HiEa FH9
1) IMF

IMFE= 201549 YA BT HuAE dtusids 34998 gt
== o = %

& oluA Hza Al

AT A AAIAo R A8 BEF AEE g Ao srte B4
o= E8ar, 20139 4% 9-e dEd HZERF FE7F 20154
H o] A A

Al & GDP9 6.5%°l sidats ol 9]
HEEE e Fo] QA ovA] Hazw 5 7o At

sh=dl, 2013 2% 2ol A 20159 2% 539 HEE X

M
A oF 419 TH7ke] SIRE 5% 339 @Y E FA4H
T =1l

7kt 1 ez 20159 7)E Aol tid REE FEb
x 4319 Fejm FAHe] A AlA GDPO] 1.7% F=elaL, olo] Hd

7k Bzgol 5139 2, Yol 151 2 o
IMF+= 1537 =77}9] pre-tax % post-tax HFZTS F4 313 T100)
Pre-tax HZw-2 of#folA] F=3 1BEASl A3 AR o

Az Fdow FA% ol AL FFHE(FHAAGE 7)) HFAE

52

98) o] 7|#HE=S 27| e WS AMEete] olUA] BREaS FASNAL, ol® <l
WA kel zpo]7h EA e,

99) IMF, OECD, IEAS] FA|& ¢l oux] Hzad =3 Wae 7 7jad 34
T= T3 9T 5 Uk

]
100) IMF AolE DBl 15370 =7ke] olux] Hag gf&7h Aol vk =7pd

=

http://www.imf.org/external/pubs/ft/survey/so/2015/new070215a.htm

85



A3 AUA i 3 uA wEE A

A7F A=k 7k el Apolgkar ok = dvk. WHWH post-tax W w2
sp AR Faste 284 Ae s AA s ZelE F7b
= Rkgeth mEAR Y Algolw AR ARgoR QI 9
Fads wAste AARAM, S4eA Az 2ol AEA FAS
SRek= 7]ofsts Ales EEthin = AR AME SR <
3 A2 gt A o] AnE ol ARSI HGo] HAs
Rov ofE A XV wEdd AMEY REas A3 A9 Td
3 AdE =Y ve Aolth AR M Bl A=l A9
7194, &3, AL, w2 &34, A AH| A9 (foregone  consumption
tax revenue)’} ¥ T

IMFAl A= st ds Abgom QI FAELS REgd ¥FFe

24 b2 7#Ee FAA v Bza R APs =4 UE
54

AA 1B
HZF RS HoFu) Post-tax HEF9 A =7 753 57}
kil &= & AT
<% 9> IMF 34 A AlA oluA BZEF 7F5E(2011-2015)102)

— ,/A &

4,000

=

= o
g a8
5 —
= 3,000 =
= °
2 = S
= s
= 2,000 =
s -2 8
7]
[~

1,000 i A -

e | Tl I T rT®|-—-———e - - _ _
< =
o o
2011 2012 2013 2014 2015

O Post-tax subsidies, billions US$ (left-side axis)

< Pre-tax subsidies, billions US$% (left-side axis)
— — Pre-tax subsidies, percent of global GDP (right-side axis)
—— Post-tax subsidies, percent of global GDP (right-side axis)

Z3] : IMF(2015)

101) Ambrus Barany et al., Measuring Fossil Fuel Subsidies, European Commission, 5%.
102) IMF, How large are global energy subsidies, 2015, at 18.
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i ek IMEZF AR 15370 5 -Ejueke] SAls B qfE
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<13 10> A3 A H]-8S X33 Post-tax BT TFE(2015F 7]55)103)
(9] - 109 22)
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N Foregone consumption tax revenue

1500

1000
500 I
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%] : IMF(2015)
(2) IEA

IEAT World Energy Outlook-s 3t Al 2t 10 o] A4

2 Bz FRE FA8a Yk [EAE dvit A AAHes s

HEFol Be YHes T 407 M=ol disiA M=
HEas& F49rh [EA7F HHds Hxg TRE FAe 542

103) IMF A}o]

fm
ik

+2=, http://www.imf.org/external/pubs/ft/survey/so/2015/new070215a.htm
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AR B A wet oy A, 7153k, AR it 5ol
o3 S Te=A A AsliMold. 152 REw 4 W
How 7HA AXb(price gap) HS ol&FTE o] HIEe 5AH 3H4
ARol Wizt HAF WA M FFE g0l ayE =Al A 7H
Al 7HA)e] AfolE Mlalste] HEws FASE Aot ¥l =
4 Amd tF 7 kel Zolrh dem uom, BEaol AHFHAL
U= ALE FT104)
<19

TR} Aaskar vk [EAQ] e mEad HEg
= 1078 =7bEel A AA s BETe] 34 ARE AAE)

3L, I T FTolAotet HolZelh s/ =7hrb Egdh o] dh
st AR et Bzee AUl v 48] o] W o]

5,7 AAAL A e B EARL 48] ol e FAT

v

=

o

N

N

5
RlHF

104) ©] W& 7= 7HEe) el BEge) FRIF DEpAn, olo] whe} =ghe] ol X
7b Atk A FE= 719HOPEC)S} olUA] &= 7IE7HE S 1A Al 7HE
o= & e dAdd wx] vy FASIHA [EACA A 85k Wl B9
A 2 =THAmbrus Barany et al., Measuring Fossil Fuel Subsidies, European Commission,
2015, at 4-5 3=).

105) IEA(2013)%= 2011 2 AAIAQ] s ds &¥] HEES 52309 9= 435
Atk ol 20101l W3 30% 2 FRlojn, AU g A AP H]
& 6nl] o] =2 4=x]o|th
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<71 11> IEAS] A9 314 A5 HEg F%10)

[ Latin America

500 . - - 100 Africa
Asia
B Middle East

Billion dollars [ noming )

2007 08 - 2009 0 2010 2011 2012 2013 2014

%7 : IEAQ2014)

407 =7ke] HEEE o] =7F=9 A GDP 5 Hi 5% HEE
A gy, -guEke] A4S BERge 1909 3.edEel, A4, shx,
A7) galA s BEae] flvka ®Bokrh A disiA vk 201105
B 2013974 29 gle] mEFo] 9= Hom =AEFAT. o=
4078 =7Fe] & B3 Plugs o vn|gk ol

(3) OECD

OECD: ARolzte] WulslA ¥3td mE F4d8 REts 54

dt AL EB¥e @tk OECDE FAdwd olSo) SHE Fi
AFA i Aol EA| AFo] nEdd] TdEva

T
BN
a|d
o
o
o
ol
O
FE
Al
= 5
H% 4
3‘1 b
r‘_u.,
nl
ox
>
)
<
P
=
o9
rJ
2

106) Maria Van der Hoeven, Fossil fuel subsidy reform: recent trends, Keynote presentation
at ECPA/CEM side event, 2015, o}2} Afo|E Z=x
https://www.iea.org/newsroomandevents/speeches/150526 CEM _subsidies.pdf

107) 91714 += OECDQ012)E 7|+=o & Arg e}
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BHrgd WA 59 AERE SRletar, FR-ditel] 7zt B w3
WA FRE FASL AAE OECDE 55070 o]Ate] AR REFS
A gt}

OECD¥ I[EARTI 4 99 AHuszd #HHS oF & otk =,
Hh9-x AZu R&D A9 22 AE A4 A9 [EAT BEa 5
o] E7153k vkH, OECDE FA4 o] 7Fsdlth OECDS IEAS] H %

i

FAEe AR ARA st
SN

A T}.108)

OECD =7F=% 2005 %-E] 201197k4] sinbtt Hat 550-9009]
o MAE HEas Adstes 2oz FHHY. < 17> OECD
3 w7k § AR HET PE7F A8 10910l B StES
HolFEr)h m2o] 1639 Eel2 7MY BRERE PRI 23, S57F 103
of gel®2 I TS AXg 1 HE oo WAE, 5, =299

So] AAst o, $Huas 149E 2A 3k GDP thH] HE

i

o HT& B, F 0.1%°A4 1% Alol7h B0l OECD v
0.2% J=s=o]t}. k=% GDP tH] 02% o= YER} Atk

108) Ambrus Barany et al., Id.
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<¥ 17> OECD 3|d=7PH slMdlg g 2
H 2201080 7] 55)109)

AR ST Baw

A e A7}~ SO = 3}
TR ggaE | 7| GDP o
= 7} HEw
B HET HE HE 1] 2 (%)
(M TUSD) | (MYHUSD) | (MRFUSD) | (M RFUSD)
Ho= 5,004 5273 6,032 16,309 0.1
3 F 229 179 9,710 10,117 0.8
o A 51 0 0 7,248 7,248 0.7
L) 3,252 916 2,592 6,761 0.2
w29l 27 598 5,201 5,826 1.4
¥ = 182 4,782 816 5,780 0.3
Nk 28 0 4,521 4,548 0.3
252l 923 0 2,593 3,516 0.3
A 4 351 3,060 3,416 0.1
=l 382 241 2,600 3,223 0.7
g = 246 13 1,574 1,833 0.2
71 E 2,579 1,174 10,889 14,641 0.1
OECD ’ ’ ’ ’
OECD 12,856 13,527 56,836 83,218 0.2
109) 87 9], “sAAR Ab8o] A4sH g 24 2 Al Wekan, @

T4, 2013, 12,
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Bogoe oluXAle] BAEA, Svete] dux A 54,

HAEA, 2 ar oldAAlAle] el dhel AviE Zoluh Al
oA | AAle] wgAA s AMEL o224 AAIAS A
g3t Apdo A -Eyet A A\ AAAE . A3l A
= FauEe] duAAES sfelel vagk -, IEFE oA An
oS AATxete] ddAel HEE Aol AddAAM =
bAoA A HE AR A5 ZAE AASH] HE OECD3]

=% BRICsE W oz AuAAl 3t oluAfefe, 3 e}
eko] Aol ek I AEA AHrt AAE Aol AsHA = o
2 (Cluster analysis)= &3 $2l¢t A3 7S 7Y

T 7ket oA B A A e Blud Aot mpxEro® A6
AN Y dA4E Adstar ZRIE 8k = oy AA A
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M1E AuUriMe 3FME 4

1. ol 4= Anje} e B9 9] H A (negative

externality)
NUA = T8 AAA A FAA, Wik - HAL - uF 5 A2l
groll gloix = oF 2 AA9 sty a2y Ay A|(53] s dR)
o] Y=gk A8 7] S W3S, AHIH]E 2 (SOx, NOx), PIAHA Y v,

Egodd, A0
2 ol auel BeE AEALE 2ok AR E2HE A
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IMF(2014)119= AL A H]go] oux] 7}Ao| AAS A g 7

cE2vy Rusta uh 2 Ay oy 7tAe giiio

= EE =7}
N AEA HAezNG da, U anE ASA AA5E w
FoXIth oA ¥ Oﬂﬂx]i‘ﬂ]ﬂ S7betH #HE AR A F3] FA
AAA Aok <Y >0 MCTE AU AALE WE ALE A BAg
= YA G oYX AN A7 A&k H-ENkE vk g AFA gl
A )&=+ A (private marginal cost curve)S, MC°:= A31% HERS 9

3 St

YAANEAE AR A, 5 A8Y v EAE BG B, Ab8Y
=1

’d(social marginal cost curve)= |3 gt

<3 1> dlyA anleh dE 954

o] 573 Al W8
23} POl A ] 50%el s dete A7k v
AR dael mE trleAEid, vARA ) — Al
7] @+ Aoz A3 3uRbg el 27|Abg 2 (W= GDPE] 1%,
<= GDP9] 4%¢°l a|Fsh= &4 A
Eged AgstEA el e 22k oo

114) Parry, 1., Heine, D., Lis, E., and Li, S., Getting Energy Prices Right: From
Principle to Practice, International Monetary Fund, 2014, p.1.
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Z2] : *IMF (2014, p.1), A5t 37 #AHE 9742 IMF(2014, p.1)oll A
oo A5 Al S

<39 1> X o] AAH 8} ALE A W], ol UH A, A Han]

S°= MC®
SHt)
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Eg Ep(t)
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A9 (B, Ppot Aolg wath o 4% oRAel o@ AEFA
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weh AgH o F/hnE, ARYe] 9 AgEdel mE A

2. Al A Ao LA AMl(corrective tax)? d A

Newbery! 197} A2l glzo], oA #an]o] we eJFAe] g,
& HIAEA grAe T OW EAA A ] e g}
2o AR7INE FHo R olFstal Q= FAlel Utk olYd S5
wrgetel A Al dig A7 EdtstAl o] FoA gith H|E F
Ao Aol et 55 oj&ol ¥ F A= TAHAVF AAEHIL U=
AL ofyu}, ovX] FAive] wE ool wAH L A Yt
AL AqUAA e wjEd 7FEo] YRS WA e gt
= A& Yugtt ol FAI1A stel IMF(2014)= AlAI7-4 e
A oy ARy e F3l(goods)oll thEF A I A ZF AUAA =
2 hH YR Akl tigh dAH] T Lﬂ‘% WAL A A SHHA 22
Aok o oAy MANAS Aeke v 2

= wAsed A5, 2 AL Ee duALis A 4F
of FAE Fal AUALH FFES ASH HH FFow
W ooUA sl mE ALY SO Foli Aolth wep o
A o] ApAugsh S A Bl ge] Aol (DWEE FHA WA A
Alunit @) A, ouA 2l AL8H AR Ey7h HWA
N 2ule] mpE gye] SaBths AL welEth o714 TE o
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115) Newbery, D.M., Why tax energy? Towards a more rational policy, The Energy
Journal 26(3), 2005, at 1.
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116) Radov, D., Hanif, A., Fearnchough, H. and Ciupagea, R., Energy Taxation and
Subsidies in Europe: A Report on Government Revenues, Subsidies and Support
Measures for Fossil Fuels and Renewables in the EU and Norway Report for the
International Association of Oil and Gas Producers, NERA Economic Consulting, 2014
S EUE 224,
(http://www.nera.com/content/dam/nera/publications/archive2/PUB_OGP_0514.pdf)

117) Newbery, Id, at 7.
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119) Sumner J., Bird, L. and Smith, H., Carbon Taxes: A Review of Experience and
Policy Design Considerations, NREL, 2009, at 4.
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A2A A Ao d

2007 | 2008 | 2000 | 2010 | 2011 | e

S7HED
39 4698 4548 5385 5720/ 5.809 5.5%
A% 6.720|  6.108| 6946 7.182|  7.183 1.7%
TR 37 56 56 50 61 13.1%
708 2] A 1482 1.067| 1060 1.053 944  -10.7%
= g 490 302 343 420 358 -7.6%
z 9 222 162 123 120 9|  -183%
B! 26 14 14 15 17| -10.3%
Boog 709 570 550 462 41| -11.2%
A7} 15 11 21 24 17 2.8%
g 20 8 9 11 13 -10.5%
AERA(GHE) | 3.263]  3.081 3287 3169 3.241 -0.2%
T8 A 1928 1760 2.004| 2.088| 2.086 2.0%

3 1 1) 2007-2011 7)&}3 ¢
=A oA, oAUXANA e AR HA, =3 HIEARA, 2012.12.27.

= A| 9| U A 7] F-(International Energy Agency, ©]d} IEA)Y} OECDT

o YA ME 374 ¥ A= (Environment-related Tax) &0 XE3A| A H
g} o] o |YAARG-o] 2ATFA AdH 9L B SHakstE ) 4
Abshe, mAE A, FAL LS 5 ST E sl T8 HXo)Y]
ot AT T o2 oAy A Aol AH FaE= Ala(:
Sk, YA, ddrts, A7) ol FaE e Ale), oAlyA AR e 3
A A B APz BaEE Al FA, AAEA BaA ),
a8a dEeAEde weEs =ol7] A oluA AR FiE=
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Al 47 x| BHE AAY A e} =) ) HEEE

sl 734 D FxA(: A, g7y BaE, AdE] 2EE) 5o
EetEn SFRAR TS ol duxHE AlgolA dUARZTES
A FHE 7oz AsbEth 2008 FA AUA A A A oY
AA7F A= H]FL OECD S 7|52 9% JEzo
EaME 23gE S4A BlFol Frteke FAlCl X skt o X3
ATAAle] H]Fo] F& HlFTS AFAstar k= Aeltt

al =
NIUA M7 GDPAlA A A8k H]EFS =E R Abo]sttl (OECD,
2013). +-2]¢] GDPHHH] olUYA|Al4= H|T < OECDI = <

e A, YA GRS ATANEH B Aol

4=

S JFxom Egﬂ_, oﬂq;qxﬂ_e_grﬂr SEN ]EED} OECD % “& 2o
2 ORAEA QT o] A7 o U A Al

A Ak HlFo]l F AL uA Tt w2 AT

Zoltt.

<18 6> A MG 2D SFAMFTE GDPolA A sHE HIF (2011)

mEnergy u Motor vehicles ul Other
% of GDP
4
3
L ]
8 v § £ 5§ § g 2 8 & 5§ P F 8
5 -E" 5 5 = & Q ;:,-‘“ & i & G = = _ﬁ"? =
& = = W <] ~ ] & J = T i = =
- S = B & & £
1 [} ] ) 5 s i
& 5 @ 35
T & T f=
& < &5 &
= S
=

124



A2A A Ao d

<8 7> <FE 7> 1995201237 S FQ oA oy A
A7t F Aol A sk 59 WEtE ®AISE Aot} ularolu}

(1

d=, ¥ T vasvke] A FAFAA AR ATE 2A G H]
T2 Aol Wyl gAY HT oRF SUVShE Y-S Hols WhA,
Sh=are] 74§ 200047 8.22%01]/‘1 2012% 5.87%%2 7FAdE AL

ool Al A A 8l A9 49 &
t}

ol Agol wet daAlge] 8 ?41 A3 YA ATE S Al
7

U A ARl A FZA 2l A g e GATHS VFe
2 UAAHE HAEHE Weke AAstaE Qo it w7t
A AUAAE AR FASED Qo] A WA 29 BE FTl
gk FHA 29l A AT WstE olyAg et v
A oA oA M9 HA o] FolE E3E & F Uk A
=8 Aol Qlonu o] A Hlu tiFmTbel e ALY = F4ol
oh e gle SAEAl 53] 7]$ WSt g e dEow
EU, &3} ml=oA olUAAE QdstAY sAdsel sk 7HAW
AE AgFozM F AFeA AqUAATE Ak HlTo] HA e}
TAT oA FASAY fzE SR wbE, el A= 2013
fragtel gk A7t ool S ALstH eluAAl g7}
glol GDPOlA olUA A7} AFA sk HFo] Ald ZAFAHE Hole
(e}

oy
fr
_—?L
£
(i
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Al 47 AT AL A et S AN

<19y 7> =

2000

2005

Alg=ell A ol AAAIZE 2FA 8= ¥l F (%)

2006

20070 2008

2009

2010

2011

2012

T (A B A Alr]FHel | A A 9] ol |q A S A H]F)/1002. 52 A4,
=% : OECDY Green growth indicator Database.

<3 7> YA 2 3F A 42l GDP H|F

A2
%) 3k o = % = 4 o] OECD
E L E e o En E A
274 I A 9] 2.6 1.6
_ 1.4 1.9 2.2 24| 077 1.59
GDPH| =
L2 A2 GDP 6.5 183 | 14.0 6.2 6.2
12.2 - 8.57
H| = 1) 1) 1) 1) 1)
. 6.07
3173 e A 9 5.55
o 9.57 , | 744 | 429 | 582 697 3.15| (EUOS
FAT vl %)
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A 3A oA g E, UAZHA, ol|AAlAl 9] A

v
%) L1 S R T R 1l | OECD
° En l"&: e e o En En A A
ofl L] %] A 2] EU05
i _ 613 | 63.8 -| 759 | 834 | 734 | 617 (
A A HF =75)
=2 sdd (EUO5
A @] 38.7 | 35.6 -l 162 161 ] 229 | 352 _20)
A A v =
o]| L %] ]| &
47 ]j 1.57 | 1.00 -| 148 | 183 | 1.77 | 047 1.19
GDPH| =
T2 ey
— | 099 0.56 -1 031 ] 035] 055| 027 0.32
Ale] GDPH|Z
7]z | A
. o | 594 898 812 | 939 | 11.7| 6.61 7.65
9] (TPES) Y ) | 447 ) ) ) ) )
GDP?

V20139 B4, Y 2011d BA, Y A 2y
=7 : OECD Green Growth Indicators DatabaseE ©]-83}o] Z| A} (http://stats.

oecd.org).

M 3R ollLiA] AHIRE, LAY,
OfILIRIMIAIS] AFEHEH

Logele] U] 3

ANA| AAel et MAZSAdE 8o HEg x| Aol A
st} <19 8> OECD=7}FS} BRICs=71e] 1990-2013W7FA] 9] 1
AF 7NZAUAAEZFHH 7= ASET] dAdA e 1019 oy A ARE
S Ak Zlejrh 1990 OECD H+tS A sh3ldd $-2uhet

o] 11 A ARERE 20131 OECD H+ts F3ste o=
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Al 47 x| BHE AAY A e} =) ) HEEE

Folom AUAAEH =9 T3 vlut)do]l | 4570 =7 =
A= Foll AE & F Uk F=2 v=, dE, %E, Avtel, =
691l ol2= that R ol A 4H] 7 eH<TE 9>).
o2 gk olUX|thin] X7} vWiEAGTTE =2 U A BlFo] F

AUTA A srEedA ejuete] 247 wEY FEe
SH7]]—X] o] - <19 9> ~ <19 12>, <3 §E H|WIHAE, AA T

4170 =9 ANUAFA I} f-evete] duA e Zpols & F
o Yyt Ay x A2 | A o] AR A Blgo] HlwA A
AN AGA Y A7~ e] vlFo] oJEF OECD=7fell H|&l Sal, A}3]
A Hlgo]l & Mea 79 HFo| 2 SAS 7%1 A ® Aol

o] B2 Aol AHEI A%, FHUUEFY F=2 dUA e
7F =2 ol AA, AlxH, 53] olyA tha| ﬂ] A BT o
= , =4, A =97 AE e WA wA" A7)0t
2 e ' 7 UL <3 9>l B A%, FEivEreY oy A 7HA
& OQECD 347057} & Asakg gAdo] 7HA, FAs|utf= 11HA,
7ML AR A 1NHARZ W He &3,

AHA 7HAe]l A A" @G dquAAEE dFe v
$-2o] oA AFAHEL OECDF 7oA @& Hol £3th(<1y
13>). 22} o X|7FA o] A o2 B W] wjie] ouX] A
A7 AN A Aol AAShE HlTe FAAERTL 48.6%, AsAHE
o1 40.2%, 748 B 16.7%% OECD =7} & wlg- %S ol &
SHH(<E 9>).
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-
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A3 YA AHlTE, A|AI7HE, AGAAA ] A

<Id 8> 10T YA AbgFe] =AW al (1919 TPES)

TPES per capita [(1990)

Luxembourg e T
ceiand —-—————— B 20
LISS — T__E._.l"
Canada ————— 753

Estonia — 525
RussSa e 5 0]

FnEnd —-———e S0

Sweden ma—55]

Australa —-——— S0
Morway ——— O
Begium —— B4
Crech ——— 7B
Germany —g?
MNetherlands S 4.30
CECD(ave) g 75
Slovak =02
France aa S05
MewZeakbnd 7B
Switzerland e 363
UK s 360
Japan = 355
Denmark:. s 538
Austric =S50S
Latvia w205
Slovenia - 2 BG
Irefand =283
Hungary e 277
Polnd = 71
taly ——— 258
S.Africe w347
Israsi = 246
Span = 252
Korea wam 2217
Grecce e 2131
Portug=s = 1 68
Worldiave) == 1.65
Mexico msm 1.41)
Chie w== 1.0&
Brazil m 096
Turkey = Qg4
Chima = O0O.75
Coomba m 071
Indonesia = .55
Inda » 0.36

2] 5

= .
T .
=

1

*= 20124 BAILS o).

] : UN Data Base=%4-F A4k

TPES per capita (2013)

ceiand S 1677

Lixembourg e a1
Canada 717

LSS e .02

MNorway e

Finiand - S503
Australa® -
Auvustraie - 550
Russia® s 5728
Korea e 5237
Belgiunmn 501
Swedern s 5040

Metheriands mss 458
Estoniz = 447
COECDHawe) = g )
MewZeabnd s 416
France - 304
Austria = 393
Czech wm 393
Germarny = 3.BS
Japan == 356
Switzerland ==m 3 33
Shoveria = 315
Denmark mss= 3 14
Sovak m=sm 312
Israci =m 308
LK e 50
Ireland = 292
S Africa™ wm 267
PolEnd =m 255
Span == 253
ftaly =m 2.52
Hurngary == 2.31
Chide == 2718
Latvia® == 217
Greece = 211
China* w 210
Portugal == 206
World{av=)* = 189
Mexico m 154
Turkey m 152
Brazil* = 143
Indonesia® = 27
Colomba* » 068
India* » 0642
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<T1H 9> AAl A a8 o] =7t EAE
(AR Aol A o] 1=, %)
0 20 40 60 80 100

I)EFD SPE Rest of world

: [ZE5| Rest of 0ECD

0 50 100 f 150 200 250 300 3s0 400 450
(FONUAIAHET, Els)
T USA(M| =), JPN(¥+), DEU(S ), CAN(AIHTH, FRA(ZZZZ:), KOR
(3=7), Rest of OECD (W™ OECD =7}), CHN(Z=), IND(SI%),
RUS(Z1Alo}), BRA(E.2HE), IND(QIZ=H| Ao}, ZAF(Eo}s), ARG(CIZ

SE| L.
A& @ OECD Zl4F (IEA World Energy Statistics and Balances). Investec, Elec-
tricity Update: electricity production falls again and drops 9.1% y.y

year to date, constraining industrial production, 2nd July, 2015, at 2.

<19 10> A7) 41FA) Amd AN E ) Bk

ST F CO2E)

frole __,r-r/_l
"l & o
3] ¥r.o Al nlo] &
LPG P Al
6o | A7~ s/ =
30
, LA | . . _
o 20 40 60 80 100
ENAAAE 1T (FA %, Bafoerl G Aew FH & £4)

=7 : OECD - Taking Energy Use 2015. Investecol A A <1-8-(2015, at 2).
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A3 oA anTE, oUAZHA, ouAAAe] ek

<3t 8> 19933 2013 HF AU ALE &M HlF B (F9]:%)

A% | Mg | Ma | Reks | 2k | Ad | Qolun] | A A
1993 18.3 67.2 - 2.9 10.6 0.3 0.7
2013 15.5 48.4 0.2 11.8 19.4 0.8 3.7

=2 ;20149 o HUAEA AR

<Y 11> WHE Aol ARAR AT WF (AR A9

Bl viele O 2 HE 7IEAR ¢ 2 AR HF

AUA(MeE TJ) S| Aol 2] 15 (%)

25 100
L4

& & o N 4% A &
ST T S NI RIS S ITE LT EF OIS oI &
L2 & 4

%= *] : OECD - Taking Energy Use 2015. Investecol Al A <1-8(2015, at 2).
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A 3A A ARt AUA7HE, dJAAAS] gt

< 9> et} OECD #7ke] S5 & oA 7143 Aol A e

AlH] % H] 2
PEpRn— _i‘ﬂlX_VP%oﬂH Aol
A 3= HF, %
A 37 (US$/litre) 1,778 (11/34) 48.6 (26/34)
AbE A8 ] A (USS/litre) 1.601 (7/34) 40.2 (28/34)
7}4-8 74 f-(US$/1000litre) 1,273 (14/34) 16.7 (29/34)

rlo
=

(o]
frtl
o
offt
ok
£
1o

T . 5ot A= (OECD 3470 & W& gholA =
EAY. W Al B24S A1l Ba, AFuFel we AL

ofm.

=7 : IEA (2014 QI), Energy Prices and Taxes

O

<IH 13> o] B U A| 25-E 9] ojrtstea wijEe] w3t daAE

m Country-wide ETR on energy (LHS) @ Country-wide ETR on carbon emissions from energy (RHS)

EUR per GJ EUR per tonne CO,
8 120

o (] = o
(N —
.
ISR -
DEU (ee——
PRT
OECD-S (I
POL (—
OECD-W (I
KOR [ —
NZL
AUS [E—
= a8 2 5

% : OECD, Taxing Energy Use, 2013.
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2. oA ] g9} oA AA 2] g

<T¥ 1>eA Bokol, olyA] Avlell s Algs F-atw oA
7kAo] Asetal 1 A oUAaHZE ZolEWA ALSA HAA Y
(Ep, Pyl =28 = glth <18 14> 20109 ©]F 1919 A AGDP
7} US$15,0000]%91 OECD =17}9} BRICs=7}E iAo o YA A&
EAA 191 A AN A ZMA SR o= g de]
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A 44 oA g ofmst A Al o] AakiAlel gk 37184

74 dlo]E]+= UN Statatistcs Database®} OECD Green Growth Indicator
Data Base 1731 World Bank DB=Y-¥ 3+H 319t}

<3 10> 7| Z2EA

& 9 3 A | 2AEA
o) L %] g 2k & (2)x 1000 GDP & Oilex1000 190.63 177.71
ol J A ] 2F %= (b)*x 1000 1 1% TPESx1000
B2 3] 9% %1000 <1000
ETS 1 =50 0.57 -
(34 $-7h) Euro Brent Spot Price 4200 0.333

$)o =gk
GDP thH] Ak A/ A GDP 0.026 0.059
In(1 21 GDP) Ll gﬁz—lﬁGDP ] 282875 | 12,0512
of| L 2] M|/l A %] A}-8- o YA M 5/TPES (D) | 13.095 7.644
% 2 3 71 ¥ o) 3 4/GDP E;gﬁﬁgsoﬂ(g; 11 0668 0.439
7] €} 8+74 Al /GDP ($+7 Al/GDP)-D-2) 0.100 0.143
2 25 Al/GDP 2 A2 GDP H|F 9.029 4.793
In(= 1) 3] 37 o 77}}?%1 ) 0.255 0323
=TT 2=

ot km2g AT 141.34 135.02

Bank DB
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Al 47 G AB=E AAL A aet = 7}

2. 443

AR M} oA v ebe] A= At 3] A B 7S
kg et n A FI} FE Jc_qu Rdls o] gste] FHE Y om

B <% 11> ZAYEo] vt FAZAYEREY Ivtayrt &
o shAl HAE 7] m%%oﬂ =7t s B rdo| ukgsol i
S & 5 Ak AU 3day REy gEay 2Y FodAe
Aaz mdo]l AxnF=d, rtayet Ve AWusEte] A

al

g =

A7F Stk A5 712 ©] Hausman test A3} Reject™ 17| wjmo|t}. wh
H]

Gl

=

5

N
B

A w7t ey Rl AP435 o] &ote] oy XAl o
ool #AE AlsEAATE £ A oA Alet GDPY =
NHA A7 1949 F718ka dluA == Z-ZF 0.0003, 0.1229
A oAl = o2 yeht Ay A Al oA g eke FHAaa )
AH o= Fofugho] FQlx gl

it
Rl
ot
e

=

<% 11> JUA Y FE(GDPE ol 1 A A& 2x1000)

OLS FE RE
(=7F 18 a7 (No) (Yes) (No)
11.05 -11.11 -21.39 **
ETS (11.2) (9.81) (9.87)
R -33.86 24.84 * 3474 **
In(= Al 7} (24.8) (14.03) (14.67)
-209.72 * -463.57 -406.04 *
o @y
GDP thH] 2H+ % (14.55) (371.33) (234.51)
-0.001 *** -0.003 *** -0.003 ***
o]t}
In(1 1< GDP) (0.000) (0.001) (0.001)
-6.43 *** -3.62 kE*E S2.75 xE*E
Q af
of| Y K] A /ol | X A}-8- =3 (0.67) (1.14) (0.98)
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OLS FE RE
(=7} 1A & (No) (Yes) (No)
- _ skok - skksk _ skskk
saasusenc |57 | En |
i 57.38 ** 25.42 -8.70
2
71 B3 A1/GDP (25.64) (32.70) (32..25)
- 037 17.61 * 3.20
NE=
=55 Al/GDP (0.96) (4.33) (2.05)
a6 35.73 L40.91 ** L48.85 **
In(= o 1277 (22.85) (19.96) (19.81)
S 20.02 137 0.06
S (0.03) (0.43) (0.08)
3.82 324 * 0.23
=
E:=0) (2.78) (1.97) (1.86)
. 8,091.7 6,660.9 * 13.72
ST (5,491.2) (3,8772) (3,682.8)
FE No =7} FE =7} RE
ST 286 286 286
Adjusted R2 50.99 8731 58.13
g atol| ik F 4t - 36.34 **x
HO: COU(,UJZ-,Zi) =09 *kk
)¢ Hausman H~E - - Reject
A3}

T o*xx p<(.01, ** p<0.05, * p<0.1
1) duxHetE = Fo| Y| A& (kg Oil-equivalent)/2 2 GDP(2010%3

S 7HA 7))
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<¥ 12> B2 7 F%(GDPY CO2ex1000)"
OLS FE RE
(=7} 1A F&ZT (No) (Yes) (No)
ETS -0.03 -0.05 ** -0.07 #
(0.03) (0.03) (0.03)
) ) 0.07 **
n(5 75 7h 0.09 0.06
(0.06) (0.037) (0.04)
GDP 1] 2152k 0.14 2.03 ** -0.72
(0.31) (0.99) (0.56)
_ kK _ _ -6.66-6 ***
In(1 21 GDP) 8.9E-6 3.1E-6
(1.1E-6) (3.1E-6) (2.0E-6)
-0.002 -0.007 ** |_0.004 *
of| Y %] A| /o] L A A8k :
A A A A8 (0.002) (0.003) (0.002)
skk skeksk - skk
5 5% o] SA/GDP 0.07 011 0.08
(0.03) (0.04) (0.04)
] 0.007
71 €487 A1/GDP 0.02 0.02
(0.06) (0.087) (0.08)
22 S A/GDP 0017 0.04 0-010°%
(0.002) (0.012) (0.005)
] 0.13 ** -0.07 L0134 ***
In(=r 3571
(0.06) (0.053) (0.05)
o] ] 1 0.0002 *** 0.004 *** 0.0002
T (0.0001) (0.001) (0.0002)
© Ay -0.002 20.01 ** -0.001
— et (0.007) (0.005) (0.005)
sk
PP, 4,69 24.84 2.74
(13,498) (10.30) 9.35
(9.35)
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A5 A YA Al g = AN aL

Be A ¢ % ik Sl £3 4MA 15 Pirest o

<3} 13> Cluster #2432 EF7FE FAF 7
Cluster <A}
t)/d=7} (OECD 3]Y=r3} BRICs = 7})

4 | 5|6
ofo] &=, ofdWE, FAF =S FHAE, 1 | A | I
w2 9)o), W}, W=
29 e, 292 o] ~gkdl 0 ~Eg o} 2 11
qE)es o)), Am, Wk, ¥ m
5%, A, A, d2as, B
Zoe v

L mae, wol olgrelel, g, 239, B 3 | ¢

Bk, ol WA=, P Aol v D |V
A&, T 4 E | VI
o ~Eviol, ZzuUel, dolFaa, Szits]e} - -

=+ ¢ Cluseter ¥4 M= T 9] ah(median) > Z5F-H 2 F=28= A7 (euclidean
distance)E 7|2 I & TS WAoo o] &HAS. dEYo},
SrHyol, dolgsta, Emub7|oke] A tlolH FFow IHE
Aol A A9

<3 14> Cluster %20l o]&¥ W49l HH T4 (2010-20121d H+f)

I Il 11 v \Y4 VI | A A

W e | ML | 1027 | 7.600 | 7.556 | 6.663 | 5.260 | 6250 | 7.497
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Al 47 x| BHE AAY A e} =) ) HEEE

I I 111 A\ vV VI A A

M2 940 | 8.700 | 6.600 | 6.850 | 3.700 | 6.250 | 7.400

O
-18) StD | 3.00 | 4303 | 6923 | 2560 | 4548 | 0354 | 4.567

M1 | 3.7E7 | 84E7 | 1.6E7 | 6.0E7 | 1.8E8 | 1.3E9 | 1.2E8

AT M2 | 46E7 | 82E7 | 1.1E7 | 6.1E7 | 1.4E8 | 1.3E9 | 1.7E7

StD | 23E7 | 7.6E7 | 08E7 | 1.4E7 | 8.0E7 | 8.7E7 | 3.0E8

M1 | 63.84 170.9 148.5 | 205.2 | 95.23 | 278.0 | 146.9

AT M2 | 17.73 150.9 110.0 | 166.0 | 34.06 | 278.0 | 110.0

StD | 74.30 144.7 170.0 | 139.6 | 1439 | 187.8 | 144.2

M1 | 5590 | 48,75 | 29,96 | 26,71 | 22,99 | 3,023 | 34,02

1919GDPY | M2 | 44,03 46,76 | 22,43 | 29,88 | 11,29 | 3,023 | 35,73

StD | 24,40 | 18,43 | 16,12 | 11,61 | 17,82 | 2,422 | 21,84

Ml | 6947 | 3900 | 4.012 | 3.217 | 3.759 | 1303 | 4.213

191
o 4 #| M2 | 6.031 | 3.623 | 4.131 | 2.909 | 3.686 | 1.303 | 3.686
A}g-ep?)

StD | 5.030 | 1.033 | 1.874 | 1.121 | 2.384 | 0.970 | 2.943
GDPY M1 | 1452 | 0.874 | 1.461 | 1389 | 2.057 | 4.472 | 1.633
SIRERY
Apgep M2 | 0.848 | 0.991 | 1.307 | 1.044 | 1.575 | 4.472 | 1.089
x1,000

StD | 1379 | 0.291 0.469 | 0.647 | 0.145 | 0339 | 1.153

Ml | 1.771 1.659 | 3.365 | 3.301 | 0.454 | 11.83 | 3.488

1ok
COZESS= | Mo | 1815 | 1388 | 3.284 | 2255 | 3.798 | 11.83 | 2.369

x1,000
StD | 0.524 1.097 1.104 | 1.956 | 3.307 | 0.436 | 2.791
14 x]Z2=0]
Oﬂi 154 M1 14.57 0.136 0.829 | 0.291 | 0.208 | 1.020 | 3.297
H| (%)
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I I 111 1\ \Y Vi | A A
M2 | 0.800 | 0.140 | 0.354 | 0.253 | 0.093 | 1.020 | 0.247
StD | 3592 | 0.059 | 1.169 | 0.252 | 0.267 | 1.360 | 16.15
Az e Ml | 0.696 | 0.127 | 0.231 | 0.109 | 0.119 | 0.312 | 0.273
A M2 | 0201 | 0.114 | 0.080 | 0.095| 0.138 | 0.312 | 0.126
g e . . ) . . ) .
H] (%) StD | 1.048 | 0.062 | 0278 | 0.061 | 0.077 | 0223 | 0.515
M1 | 72.09 | 50.08 | 51.20 | 34.64 | 20.18 | 25.99 | 45.60
TEHT (%) | M2 | 5221 | 49.52 | 36.77 | 29.07 | 14.99 | 25.99 | 35.58
StD | 55.17 | 12.57 | 26.64 | 10.86 9.48 3.44 | 3247
<3 15> Cluster 2 oUA A &= FA (2010-2012%3 H 1)
[ 11 111 A\ \Y, VI A A
M1 | 28.355 | 31.922 | 17.898 | 20.046 | 11.254 | 3.243 | 21.087
oy =1k
A M2 | 29.138 | 29.755 | 17.575 | 20.286 | 11.202 | 3.243 | 19.881
217 A
StD | 20.064 | 8.150 | 8.714 | 8.348 | 13.753 13.604
M1 | 17.722 | 19.401 | 12.084 | 15.329 | 3.062 14.265
oA 1t
A9 M2 | 16.153 | 18.991 | 10.970 | 15.208 | 3.095 14.001
ol L 2] Al
StD | 11.823 | 1.846 | 5271 | 6.355| 8.084 8.371
Ml | 0.842 | 0920 | 0.578 | 0.523 | 0.321 0.643
GDP%
EEP U M2 | 0912 | 0912 | 0594 | 0448 | 0.268 0.594
StD | 0441 | 0382 | 0299 | 0.348 | 0.224 0.379
M1 | 0.082 | 0.036]| 0.166 | 0.057 | 0.011 0.087
GDP%Z
e e Al M2 | 0.058 | 0.035| 0.053| 0.060 | 0.009 0.038
StD | 0084 | 0.014| 0.197 | 0.053| 0.012 0.124
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Al 47 A TE AAL] FAn|ae} = ) A -k

I 11 11 v \Y% VI A A

Ml 6.072 | 10.985 9.269 | 10.884 | 7.523 | 25.989 | 8.970

GDPZ

B M2 4.491 | 10.287 | 10.798 | 11.670 | 7.557 | 25.989 | 9.410

StD | 4.861 5375 | 5365 | 4.150 | 3.851 3.440 | 4.876

<L 15> 1913 AR RH(E ) BE7S(H ) e

1 2 3
o |
™~

®iceland

o |

* Luxembourg * Can

; ads
W o é ?fﬁl; i ® Sweden %ﬁg

eviZealan ol . 5 ic

o -

<4 5 (5]
o —
o~
w |
o

# UnitedStates
w ® Korea + Russis
® Japan
* dom )
&l urkey * MexeBrazi #China

o 4 * India

T T L} T T T T
-10 0 10 20 30 -10 0 10 20 30 -10 0 10 20 30

<19 16> IEHEZ 2010~20129 H 1919 oYX AE )

GDPo| A =0 AA|sh= HlF o] AAE HAAFEH. 1253 20F

H I7HE AlQsHH GDPoA Fo] AFAskE HlFo] &
1

[e)
o
G2 199 AUAAEFe] Frhste Ae ¢ 5 vk
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<a1¥ 16> 199 AUAANEHFFH)T F=°] GDPA AHA| 8=
7HA)

1 2 3
o
o~
* |celand
==
* Luxembourg + Canada
Shsandy '%%
E * Sweden * Austra
.r‘%vff%ﬁﬁweland o IS e rland ’Gm;a‘? Hungarﬁyﬁﬁlm
==
4 5 6
o
o~
o
P_ =
* UnitedStates
w ot * Korea jORussaﬁ
+ lapan
:}Wa&em * BmalfiExico .’|,—E-£;na
=
T L] T T T T T T T T T T T T T
L8] 50 100 150 200 O 50 100 150 200 O 50 100 150 200

2. fAFEAL W ol A A v

<a¥ 17> Cluster w4 Aol whet 6709 Imo= vae § 7

3 e g £% FHLEMSE 184 @ IHER)OR

=
e 5 A3 GDPE ol YA AF8-ZH(TPES)=
o~
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A4 ol Ao FA el ) A

<a¥ 17> 24 GDPY A AHEZH(TPES)H olH A & &l
NHA LAl B ol x4 ] A

A AGDPY o 1 A A& ZH(TPES/realGDP)

W 0 1

=

S 4

o

*|celand
* China
* Korea
+ CzechRepublic * Poland
* SHOHRFEE blic
* Mexico
« ORI iong = Uy
» MNew
herlands oHHERE
Oﬁgégi%%ourg ﬁTl'{fll'%sﬂ'(lngi:lt:)m
b and « Denmark
+ Switzerland
[ e
0 20 40 60 0 20 40 60
AN A] S of| A %] 373 A|($/TPES)
(A ZAGDPY ol A A}-&-%, TPES/realGDP)

=

P

o

*|celand
* Korea
* CzechRepublic * Poland
* MmdjHRREPuUDblic
* Mexico
- w%m;ﬁéwema + Turkey
* NevaBalgnom
- st %
REED S o | uxembourg i < Uitesiingaom
* Noredyeland * Denmark
< Switzerland
[ = T
o 20 40 o] 20 40

A ghek = o | 2| All($/TPES)
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<1% 18> 24 GDPY o YA AFE-ZH(TPES)2 22 GDP T
CRuEHA U A

A AGDPY o 1 A A& ZH(TPES/realGDP)
[ =]
2
=
*iceland
. * Korea
*Cze epublic + Poland
* SlovakRépumdary
* Mexico
+ eORNEIRIENE * Finland ey
» MNewEalgmin
* Suie * hetheHdags tﬁmﬁ
+ LuxembouryJ@Pan  # Austria = Oﬁ.&ggﬂ Kingdom
* |reldhiforway ® Denmark
» Switzerland
o -
0 5 1 15 0 5 1 1.5

= -
=
* China

.

=
* Paland

0 » CzechRepublic * Korea

Z 4

2 -

] oMax:c.O * Turkey
. avGa: ﬁg&nds . S&W‘%;}angdom
o lcatand * Denmark * France
* Swaddnrway Switzeriand
o -
0 20 40 60 0 20 2 =

(A2 GDPF ol Y %] g7 Alx100)
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<R 1A B S AR, fevetel oA geEE 19% A
7

ok
$ FAETbR @ s FelA N ¥
o S
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il
|\

2
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Faolth, 5 F o= AL YA HgER A}

g w, <29 17> <29 18>S AU A SIS

ANUA Tpan] 9} £ 3o 2A7lAmETERE gEsles Ao

A s B ofdgl ool gl ok 5 S-S AAFEHL
shA, A A eh= R AUASAA F ERuTHEAE A
o2 FAEZREAV)Ol B & $-2] Lkl A

ki
rlo
_"EL
(o3
-
o
rlr
A
I

] 5]

d O19>2E s o9l Ed, TRuEY BEE o ux| g4

E dREs o ATt stolAl= AJdA A M= EHet

AA 7 BAE R kol 1] ool TRWETHE o LA ool A4
Mol = 7]

3. A AYAAEL o &F ForRTh)

olA7EA & A2 A AlS] AREAQD s B ]Il ‘GDPT H
ANAAA Y EmuEFdE oYX G el o] HubEQl o | A A
& M= da5d Hda duAAg S AR
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A5 oA Aol tigk = A8

< 16> el 2o VAF fAETREeR R %7
of duw HNEAES A3 Aotk o]&F HolHE IMF(2014)7}

4
ZAME Zbre] Ag ARAES Vo R Jom, sl A& A
IMFS] ZAtol A Fete]o] glo] BF3<=2015)9] & 2 LNG A&
W < 9>9 ARE o] gste] ANt & Ao e Givh(l,1328&
8.

B A LNG FAA A | AeAy A
7
(A /kg) (A /kg) (A /litre) (¥ litre)

IV 3+t -806.9 -18.34 1,408.4 1,138.8

OECD¥ ¥t -311.9 -102.7 1,098.8 850.8

* <3 9> HFAMATAI Ln[RTEA A Algol AAskE HIS I <E >
o g Ame digk MEALHNE ol&ste] ALk vwA| =7kl A S
IMF(2014)7} A1t =78 A golUA| A& (Parry et al., 2014) pp.161-164)=
o]-g-ate] ALk
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Al 47 x| BHE AAY A e} =) ) HEEE

& T T2
LNG
(T8 (WLSAZEE) | (HREER)
24 H/kg
WA AL X} £=) 2
HA A& (A1) 60 /kg 90(104)</1 20 H/kg
I2a=R] 19 4l/ke 42 A/k 63(72)/1 14 9/k
] = - < < sl
(5 A keal ©]7) & 8

Abm: vbsga= oko]l HWa1A| 2015.

AMbA ] mEd, A A4 T do] FolkE EFtekal o
AHEEHEA B TRl A ol J A A A T ot
(<1¥ 20>). Al wWEAA A g or ALY BAAE A&
W ek -yl faee wbdREol wiEAAgA el
] whek gAaAeE AR B8-S A=SoF sb, 20139 114
x40 wel 7]Ee] WHAZRA oA AlLlE o] 249(80.017H 2 /kg)
Lol oA MZF B 7] Al AT 22 s A& x4 LNGO
ek oA Al Qo] AR 429/kge] NEAMNAZE RapE a9l
t} o] FF duAAToeR B A Hi FFEothEE AaA
£ TS ZAA ALFefoR ). @, el gk oA
A= 97829/ litre= OECDH T 1,098 /litret} A= 7k 1t 1,408
Ahitre®] 90% = 70% Folvh. HAY] B9 L Aol ¢S AA
S-2uete] AFmAE-S 728.6Y/litre = OECDH ¢ 850.89] 85%, A=
7ht HAt 1,369.79 2] 53%0°] £33 S=5=o|t)
olgfgt FAAMNE AR, I ETS7} ©A4AE diAgttar 7}
A w 22 FF oUAAME 7IFoRE U duXAE AE 7t
& A4, foAeolt} LNGo| ek duAAlE didoer wa gt
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Fub el @ quAAE AdHon e AL ot 53,
<9 205-<17 23>S BW, Hugel el uE Mgl Fmu
7 H]M‘HH% B2 duxe] LAAECRIEA el nr} v

P
< 4= Qi

of

o
=

-

)
o,
rﬂ
mlo

<1¥ 20> Aere] wAME(EHA TN, 25 AF
2HAEES5)2e B

(ZHA ] off 4 -2 &, §/kg)

o - Hunt
o
* |srac
= # Belg
* eges
* Slovenia
* Poland ]
= 8848
* Turkey
® Spain
(==
= ® Germany
#ireland
uy —
-3 -2 -1 0
(HE oy A& - A&, $/kg)
X -
= T

F o MRS AN @0 TS, AEAAAEE ) E3h
wo AS Mgl v@ APanA FES 2oz BT
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<19 21> LNGO| wAA&(F5) AR5 2uAE@EF)3e] 3

(@A 9 8 N-LNG, $/kg): gh=rol &3k FA= 7k ()3 1 99 =7H=)

0 1
w
PR « TApaa
* Russia
+ UnitedStates + Korea

< Morway « Spain

+ @mSmliie 00D ic * il ciom
o - +India -+ Ebianisiini b lic * Turkey

-1 -5 0 5 1 -1 -5 0 S 1

(& oY AAE - LNG, $/kg)

T IMFY A4 (2014) =AU HAaoUAAEE o]&3ste] ALl
0] A9 Aeto] hEk HEAH A FES YR stkste] AAL

<719 22> o wAAE(FF)H AE aHAEE ;I B

(@A 8l A -2 217, $llitre): o] &7 FAS 7L () 78 =7 (F)

(0] 1
« & EnmtETd
e
& Japan + Turkey
+ Russia * Norway
AT * Korea
* Switzeriand
* Luxembourg
— )
4 gﬁ_lo 'g'lAfnca -+ Belgium
* Spain
- eden + France
=i = = ‘hr_e'a#&(;reece ¢ Hopsdsingdon
e zmach:trh * Austria
] o CRIREaRIic + Polang taty
- * UnitedStates * Newzeai&hl"I="
) *Brazll, giovenia
* Mexico
o 5 £ 1.5 © S 1 1.5

(HE AUAAE - Fdf, §litre)

rob

T IMFe] gHA| 9 el 4(2014) A gkt A g ol q A1 A)

&5 olgste] ARt
=0 A5 Mutel Wik JpELNA FEs EEE Sts

ko] AL
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<a¥ 23> tA WAAE(FE) da avAEEs)e] 8

(@A e -1 A, §flitre): gh=ro] &3 A= 7 ()3 7B = 7HE(ED)

0 1

= Russia

* Norway
+ Japan + Fuiidandnark

* Korea e Turkey
* Switzerland

‘EelgolL"sr"\"Necen = Spgl’gor%'ecﬁman}'
. - Austrah%“: ; epublic e R
“Yiomesaes « Portugal  Poland
= oindl!mg%%@,% ok 1 My ey
E * Brazil + Slovenia
* Mexico
>4 = 1 15 0 5 L et
= o i
(/\E] a Oﬂ L‘] X] /('ﬂ = - q X—]E], $/11t1'€)

T IMFo] A9 8 <N(2014) FA 7T AmATAAES
= ¢ Mgl g pELNA FEs Gy R ke AR

(2) &= daAE

<aY 24 £, WIS, Ao el §EUE PRHH o

5 2

AelEo] vt FUuAAES 7eorE BHH

o7 SAREARE 6581 =2/GIF e, 7MW UtE HA A
o] 0.18 F=/GI2) #AFATE -yt 1764

NIAAMEL GIF 328F22 53% HAE FEoz ZAHAY. §-
UatE Algh FAFS 7Y F Al S-S 3

o =2 e A W Il dUAAl 1 AR vA EA e
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A 47 oA ad AAL] = ael sl 7]

<% 24> oYX AM& vl (FA G+, Gjgajoule & Euro)
20 7
18

6
16
14 5
12 .
10
g 3
6 2
4
1

2 L1
0 ws B 0

& ey

< o~ I

£ b el

1 Ul

ol o A

<19 25> ANYA AL A AL (417 e 2o

10

B
3
4
-
0

| I o 'I - -}
-2

i

=58 HEE l g
TS E0E 183 REE¥A OZ2E B33 gfz magd

=*] : OECD - Taxing Energy Use 2015.0] A|-&%¥ AUYAH HRE &85}

2y
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<3 18> oYX AMl& vl (B EAE, Gjgajoule & Euro)

= 7}

3
o
=

ks A ot

IV H3t 13.43 0.70 0.64 3.24
OECDH ¢ 11.36 0.82 0.89 3.18
V(g A 9]) F 4 13.84 0.73 0.71 3.44
417=r B+t 10.09 0.73 0.82 2.81

%] : OECD - Taxing Energy Use 2015.9] #| &% olUx| 4 BRE -85}

2y

olm et Fwa Aol tE Algo] ¥il, 2L duAgE
BAGoR AgE wuths FEEoR AHgE

ol wel F58 AqUAAES TdEoly gl Hla A =
23, e o AR e Mo]s}\:} <19 25> OECDQ‘r
BRICs 417]=¢] &=W o |qAA Hatak 99 =7ke] A

Kl

o
_,;
_&

123) 3, A, LPG 62 W - g o plehs AR FHEoR AR
oo Aol Bk 8 ATRT GIF 22,577.699 0] Fats= Wi
A8 Aire GIF 205839 FEH £F8 AT 593,2059/G), HH-E Aol
= 96,265.529/G] -7} THOECD, 2013).

=
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A oG A A Aol gk A o] bstA o] Fo A AL QT
NUAA = BAaAME &85 FrHT SRS 5XH] A
=o] AHHo® Frleke 7hedl A7 ® AFTY R of
Hes A e d= AF7F Ay A-838A4 i #als 2
dow Agstar vk oUAAAl NHE AlFHE Hel A o=
Aot oo FrhH WEkom st AA, oA av] Hd F
o] o] F-A(negative externality) 4 =& HFYslo] AR = 32 A
of BetdAlel e AFEEHsAE, A T, Wl dAAAE )l

Mo & il
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o,
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o,

<
>

2
rlo

COa
2
2
it

2
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By AR 2404 o YA A= o U A A = 7-H

(green revenue)’ 2} S| X|AFgol wE A A7 A
el & Aitehe S5 I (green resulty b FV|A o2 SHEE
o2 grfar A vp Qlrhi2s)

1o ox
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o,

0,

>

N
o
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Y i

T AEdTol A& Aer JdPddEY. #EE

124) Vollebergh, H., Green tax reform: Energy tax challenges for the Netherlands, PBL
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