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(ETS), AlAAUA] B ), @A 2FAZ(CBAM) & thet 247k~
A5 AE =9deta Aok FFP A= A3 ol = o] A o] Hit 7]

4 = 59
L AES 2°C olstR Agkslr] 93k =7EAPEA 7] (Nationally  Determined
Contributions; NDC) Al8S Rl A& =S duslsion, vtz 2030
A 741 9] S J3Eo) gk AR o 20219 W) R ootk b 2020
129 109, $2hvele 2050370 A5 HE 248 AL Adsislen, 20504
A9 247k 7 AYS 92 7] Avd WEAE (Low greenhouse gas
Emission Development Strategy; LEDS) = UN7Z|ZWH 3}l AL E-=ol) A &5}
20174 715 SElvehe A Al 1191, OECD =7 FollA = 5919 247k~ o
W S=7lol eFeitth EF7healvba Wl Eg]H 1A (National Inventory Report;
NIR) o] Al w=r 20189 7% felute] 2d7ks & wjEd2 727. 69t
tCOEqolH, o] F o] AF}erAa (COy) 7} 91. 4% 2 AR &1t a7t~ vjEa) &
A Q= A 2 EES gl Slal MiEdd wiEge ATEY, U 7 F
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ol A wiE#] 80.7% & AT & F Utk FAH R, W] - =AVEA
= AAeke duAILdolA 285 THREE(39.3%), S/ AE (B - wAF
& .58 gxAA] - 2ew) o dH AR dAR <3 wiEdo] 147.0wjvHE
(20.2%), % k@ -8 - §3EF) o] wiETo] 98. 1MTHE(13.5%), &
A - WA - AME akep 2e ARIFA Rokel wjEde] 55.99vHE
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Ae A7k WEFS FolME ARIARHEE A AA] R F A9
xS w33 A msor Atk o# g e ke wETt Al AAte] 4EA
o] tre] =7 ASA Q] 24k 5] 24 AASAL EelE et
] AR S FAE 2AVFAE WSS RelEE Al ste WekE A
ot e g olfolth. e Sro FAYEE ol FA ok R A
AR 247k P Aol AAld mAle A dEFe st slen, A
=k ATAIZE AAEAE o] AR o]oA|A] @R dlelFAlskaL At
B = 3

2) ouR|ate] HgauAd &47tx W& e NIROIA AlFstal 9] gk oyt 3
o TUAIBAAR, o oA HFLHHE Lu|dHY vFS B oy akgiolA
H AR 9 GouR| 9] 61.4% = AxGA AHeEn, 38 A8 53.9
A aHlETh 7P AYE FHE BATEA 2 GollUA ] 17. 8% 2 AnHlsheE ] E3ta)

w=Askeln, #Ax (Mg, C) 7t 4FEH0 &) ot akebE (B34, Fe,0p) © $4(0
85 Hol AFAH o H(Fe) & Aiksla otsteta (COy) & wiEsle sHehikgol aj3at
ot

Fe,0, +3C — 2Fe+3C0O (800°c ¥, C =tddx)

Fe,O, +3C0 — 2Fe+3C0, (A (4A), C ¢ddR)
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E IR =EES Fe T Ut FYUAE 2E 7190 AlE#olde] dadT =
Turner et al. (2007), Wiedmann et al. (2007) o] &A= 2lHF o] glom,
2] %= Dietzenbacher et al. (2012), Gavrilova and Vilu(2012), Bordigoni et
al. (2012), Zhang et al. (2014) %-o] A

ol21g BAEe S0 PR} 2 AR F2o] o, FA
o

_

#EE RS AR B 2ol WIS %S JMHeE AR
(accounting) 3= WH B aBerh 719 AAFARA AMEE AlftelA =
A3l FAE A B0 FY 84 5 AYRFES Feldoz 2o A
53 AlEE ol A= shte] 2UNkE ERF o WA & gAY, FeS
Hstel TS Wst EAlE 78S AR R AV, SAEe Hd R
7 d2AY, v 71 o2 2HEsh= (occasionally binding) A4S Fesk3l

R Ee AEE Alldl tAlgel e sbel ERE A% F8wst s
oh R Fg0] ohlBE EEeA} AFEA gor] HAge] Bbsdg

7127V (falsifiability) & SRR E3lal, F 71A] o]k 4 FEshe }‘1‘53“0]}‘4

o]% Acaravci and Ozturk (2010) 7} 9 5.‘7}%% o=, Narayan and
Narayan (2010) o] 7HE=2=-3 o2 AAG 33} SamEe Alo]e] 32 % &
AL FRIsHATE Bae (2018) & A5 1107] =5 W32 oitsietan]&da &
SE%T Atele] WAIE #IsIE stk F7HEC=E, Shia et al. (2014),
Al-Mulani and Ozturk (2016), Gozgor (2017), Shahbaz et al. (2017), Shahbaz et
al. (2019), Kim(2019) & thre] 7= w4 v Sl 79 /i s 2 d 72t
(Foreign Direct Investment) 7} P]1% G8kS EA351t} o] &< w2 o]akslerAi

H

7) 71EAQl BQlakE: 23 HPHE 9)o| % SAM (Social Accounting Matrix), CGE 5¢] Wi &
SR YE AAFol| A o] BEJArEVINIEg e EAStn glong
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ot et wiEste 247 ae g COE HaEellem, COu7t At
A= vl 52 20001 88. 2% A 2017 91. 7% & 353kt CH&F NoOE &
s AR 247ts wiERe] oF 6% 5 AAEH, UuA] Al FRe 247kA
(HFCs, PFCs, SFy) 2] H]5& 3% nlitolt}, o]E% COtez: $-2uel &4
Zhso] QRS g 4 glenz B Adis AU A F

i

(Figure 1) A Trend in Greenhouse Gas Emissions
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Source: Greenhouse Gas Inventory and Research Center (2019).
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Hofl el AFA o2 FAT LA7ks MjEAST A ga FuES AN
=]

(¢ L
T4 = e E2 By whee E8 2V 2Aeke Ae 9=tk
C

S =
Az 942 2 - 75 CO, MEFL BH 1335 (7)) & Seue g u g
v Eae] oF 40% 5 AAeh= thillEdEelth g3 F/5 dshd oF 25~30%
ol H]Fo 2 12ka49] HE sleth (Figure 204 B AIFEE 247l &

Bl WEY

rlo

- A3t 71918t &g, (Figure 33 CO. WiZE%

e

A B B4 713 2012~18del] ¥lwA LA fAIE AT 27k
ThilEdSel 272 A4mEe] vlSol w2 Eal dF@ord 71
80%) oI, Afsleitd e ARulEat g ul=e] oF 2:19] Hles 7RItk W
H, 7IA 2 S A ZRE el o 0% FEoR, AVIAME HSol
E2 5740 Atk

(Figure 2) CO; Emissions by Industry  {Figure 3) CO, Emission Shares by Industry
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Source: National GHG Emission Total Information Source: National GHG Emission Total Information

System. System.,
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(Figure 4) CO, Emissions by Region (Figure b) CO, Emission Shares by Region

_ (Unit : Million tCO2E; tie
1004 ] 100 (Unit + %)

iel 181

283 288 288 718 290 85 25

80 80 1

- B0 1 B
601~

40 { B
40+

20 4

et
200 2012 2014 2016 we | g

oo e oo | 90 HL A 51 e

e Ulsan = Others mlsan Others

Source: National GHG Emission Total Information Source: National GHG Emission Total Information
System. System.
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Aofo] ¥A7HA e] 47k Tl A|doleke o] wHEsle] gl

(Figure 6) CO, Emissions and Value-added by Industry
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Note: CO; emissions and value-added are based on 2018 values. The orange line indicates a
fitted line except the basic metals industry, whereas the blue line represents a fitted line
for all industries.

Source: Mining and manufacturing survey; and National GHG Emission Total Information

System.

(Figure )& HR) 1434 9E0S B Wk e 2% 2 Ay o) 24
SEERRICRE B E T Qg =

1A24e A% 1434 gy wE, 37, n8e] SudA

HEolAT, 2018 Fae] Meilgog Qg oldsieks MERe ARAR

Iz2e 2399 x

o

=

2 Hgge A

f
jus)



A7 A A X E T A xge] o|akslebs wiEsk Wl B4 67

M

(Figure 7) Comparing Basic Metals Industry in Three Carbon-Intensive Regions:
Chungnam, Jeonnam, and Gyeongbuk

Sales Value-Added
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Note: Sales, value-added, employment, and coal-based CO: emissions from basic metals
industry across three carbon-intensive regions are illustrated.
Source: Mining and manufacturing survey; and National GHG Emission Total Information
System.
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(Table 1) Descriptive Statistics of Linked Panel Data

CO2 Energy Output Total Remzlole
.. . Employment  Assets
emissions consumption  (Sales) Payroll
(year-end)
Mean 816. 1 321.8  4,209.2 294.3 7,952.6 1,427.9
Std. Dev.  3,608.2 1,626.3 10, 660.6 701. 8 16,679.6 3,566.0
2012~2014
Median 71.5 16.3 782.5 72.2 2,297.0 299.7
Obs. 1,064
Mean 867.8 341.3  4,111.8 349. 4 8,197.6 1,605. 1
Std. Dev.  3,860.0 1,671.5 10, 260. 4 828.2 16,693.7 4,028.9
2015-2018
Median 78.5 17.6 856.7 85.7 2,310.0 324.7
Obs. 1,435
Unit Thousand  Thousand Billion Billion Person Billion
) tCO2Eq TOE KRW KRW ’ KRW

Source: Mining and manufacturing survey; and National GHG Emission Total Information
System, 2012-2018.
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(Table 2) The Effect of Climate Policy(Year Dummies) on CO, Emissions
(Unit: Thousand tCOsEq)

Dependant variable = CO»

Independant variables (1) 2) 3 (4)
T15 (year = 2015) 61. 624***
(15.955)
T16 (year > 2016) 67.624***
(15. 968)
T17 (year > 2017) 75. 409***
(17.542)
year 2013 15. 296
(29. 466)
year 2014 61.229%*
(29. 449)
year 2015 50. 917
(29.332)
year 2016 69. 605
(29.392)
year 2017 89. 087***
(29.525)
year 2018 140.918***
(29.553)
Obs. 2,499 2,499 2,499 2,499
Within R-squared 0. 007 0. 008 0. 009 0.014
Fixed Effects Industry x region Industry x region Industry X region Industry X region

Note: 1) Numbers in the parentheses represent robust standard errors. * P<0.10; ** P<0. 05;
P <0.01.
2) The results control for all region FE, industry FE, and industryxregion interaction
terms. Significance of coefficients is not sensitive to types of fixed effects.

ojatstEtAe] FulE o] SR AL mid Aito] Srkeke A/dE sk &
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(Table 3) The Effect of Climate Policy on CO, Emissions per Output and Energy
Consumption per Output

(Unit: tCO:Eq/Million KRW, TOE/Million KRW)

Dependant variable = CO, / Y Dependant variable = E / Y
Independant © ® @ ® ©
variables
T15 0.030*** 0.029*** 0.008*** 0.008***
(0. 008) (0. 006) (0. 002) (0. 001)
T16 0.027*** 0.007***
(0. 008) (0. 002)
Obs. 2,499 2,499 2,499 2,499 2,499 2,499
R-squared 0. 429 0.012 0. 428 0. 556 0.015 0. 555
In.dustry, Industry In.dustry, In.dustry, Industry x In.dustry,
. region, and . region, and |region, and . region, and
Fixed Effects . . region . . region . .
9 interaction 9 interaction |9 interaction 9 interaction
(384 terms) (384 terms)
terms terms terms terms

Note: 1) In columns (1), (3), and (5), region fixed effects, industry fixed effects, and only
nine carbon intensive region-industry pairs are controlled: Gyeongbuk-basic metals;
Ulsan-refinery, Ulsan-chemicals; Jeonnam-basic metals; Jeonnam-refinery; Jeonnam-
chemicals; Chungnam-basic metals; Chungnam-chemicals; and Gyeonggi-electronics.

2) Others columns use all of interaction terms, and estimation results are robust to fixed
effect specification. We report R-squared in the region x industry fixed effects model
as within-group value.

A7k A B Fechs fUR Ak AUAAE T olatstga
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o Sk oA AHgHIFo] Z7FeE (Table 6yl BEol, 2 o]
T ALEYY olusheh WYFS AR HATLEN BERAAT oI 3
E7h of e, Aghn} A7) UGS o) AksiEks WAHe] o3le S8l
o NETIS A8o4E gl 5 2 AgA¢ mte WiEA%5e] 2ol7h 9o of
W Ao uiA S LnlsheAdl nek g ALY ol Asteh v el
Lol 4 glon], 19 A7) TR AR, ING, 94, S, A4 (22, g9
S0z PYHE AN 43 BaPer AR Nuskel vFo] Soiut

o
W ey 7] A olaksheka WjEo] Sojutl,

(Table 4) The Effect of Climate Policy on CO, Emissions per Energy
(Unit: %, tCO:Eq/TOE)
Dependant variable = CO; / E

B & © 3 @ ® ©
variables
T15 -0.0418*** 0. 0374** 0.0437***  0.0353***
(0.0213) (0.0152) (0.0108) (0. 0088)

T16 -0.0532%** 0.0249**
(0.0215) (0.0106)
Coal share 0.0129%**  0.0056*** 0.0127***
E/E (0. 0008) (0. 0010) (0. 0008)

Petroleum share -0.0007  0.0023***  -0.0008
E,/E 0.0015)  (0.0007)  (0.0015)
Electricity share 0.0276***  0.0278***  0.0276***
E/E (0. 0005) (0. 0004) (0. 0005)

Obs. 2,474 2,474 2,474 2,474 2,474 2,474

R-squared 0.533 0.003 0. 534 0. 889 0. 682 0. 888
In.dustry, Industry * In'dustry, In.dustry, Industry * Infiustry,

. region, and . region, and region, and . region, and
Fixed Effects ) . region . . ) . region . .
9 interaction 9 interaction9 interaction . 9 interaction
(376 terms) (376 terms)
terms terms terms terms

18) 20189 A= AzxY AA TS 7Fo2 B, MERE 12 - A27k2s SoA] ALRA] Hl
ZAFE 6. 774101A T, FARH(AR) AF&A] 3. 809022 v E&Algrol glo] & Ao]Z HOl
th fFAES d87) ofd D8R AFEA] 3.8256 0. WjEATTF AF A, Aee] 1
2 ARTFA A o] HIEASTE 6. 1879019 AEe] HjEATE 7. 127022 A Y
¥ o] EA)gt). NETISOA HAE 20153 tiH] 2018 % A% Ak Abg1A e 714
2 Bigle fg AN A giil Metmas AMgRRe] FvE 29 4 9ok
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(Table b) The Effect of Climate Policy on Energy Types

(Unit: %)
D Coal Petroleum Electricity Natural gas
€ep. var. E;/E E;)/E E:,/E E‘g/E
Indep.var. (1) ¥) 3) ) (5) (6) @ 8
T15 -10231%%F -1.271%%% -0.492  -0.455  -2.531%F%* -2.327F** 4, 254%**F  4.053**

(0.304)  (0.196)  (0.387)  (0.281)  (0.698) (0.464)  (0.650)  (0.457)

Obs. 2,474 2,474 2,474 2,474 2,474 2,474 2,474 2,474
R-squared  0.506 0.197 0.605 0.001 0.521 0.012 0.391 0.036

Industry, Industry, Industry, Industry,

Industry Industry Industry Industry x
. region, region, region,
Fixed and 9 region and 9 region and 9 region and 9 region
Effects . . (383 . . (383 . . (383 . . (383
interaction interaction interaction interaction
erms) terms) erms) terms)
terms terms terms terms
(Table 6) The Effect of Climate Policy on CO, Emissions per Energy
(Unit: tCOsEq/TOE)
D Coal Petroleum Electricity Natural gas
op-vat- C0,./ B, C0,,/ B, C0,,/ E, C0,,/ E,
Indep.var. (1) ) 3) @) (5) (6) (7 8
T15 0.241%** 0.171***  -0.150  -0.041 0.068*** 0.068*** -0.008  -0.016
(0.052)  (0.042)  (0.037)  (0.031)  (0.009)  (0.008)  (0.015)  (0.011)
Obs. 214 214 1,289 1, 289 2,429 2,429 1,779 1,779
R-squared  0.430 0. 105 0. 337 0.002 0.078 0. 030 0. 404 0. 002
Indu‘stry, Industry x In dustry, Industry Ind sty Industry Industry, Industry x
Fixed region, region region region region
Bects . MY g a“dE? (260 . andg. (376 a“dg. (311
Interaction Interaction Interaction Interaction
erms) terms) erms) terms)
terms terms terms terms

Note: 1) Many observations can be zeros, especially for coal energy consumptions. To avoid
distortions that would occur in rounding off, CO2 emissions less than one thousand
ton are excluded.

2) In column (1), the coefficient of T15 indicates that coal-based CO2 emission per coal
consumption after 2015 is higher than one before 2015 by 0. 241 tCO2Eq/TOE when
industry, region, and nine interactions are controlled.
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(Table 7) The Effect of Climate Policy on Regional CO; Emissions
(Unit: Thousand tCOsEq)

Dep. var. Chungnam CO> Jeonnam CO» Gyeongbuk COq
Indep. var. 1) ) 3) (4) (5) (6)
T15 (year > 2015) 480.059** 87.327 70. 550
(213. 865) (79.882) (44. 375)
year 2013 -6. 352 133. 450 11. 059
(390. 605) (174.037) (112.301)
year 2014 461. 600 146. 474 112. 786
(390. 605) (130. 944) (95. 267)
year 2015 445, 452 139. 200 151. 436*
(390. 605) (102. 515) (89. 848)
year 2016 467. 865 45. 398 112. 264
(390. 605) (129.598) (97.771)
year 2017 577.728 279. 993* 53. 309
(401. 610) (145.191) (86. 920)
year 2018 1,082. 895*** 255. 069* 130. 318
(401. 610) (146. 069) (94. 595)
Obs. 158 158 150 150 156 156
R-squared 0. 958 0. 960 0. 998 0.998 0.999 0. 999

Fixed Effects Industry Industry Industry  Industry Industry Industry
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(Table 8) The Effect of Climate Policy on CO, Emissions per Output and Energy
Consumption per Output for Five Major Carbon-Intensive Regions
(Unit: tCOsEq/MIllion KRW, TOE/Million KRW)

Dependant variable = CO, / Y Dependant variable = E / Y
Independant (1) @ 3 ) 5) ©)
variables
T15 0.042%** 0. 041%** 0.012***  0.012***
(0. 016) (0.013) (0. 004) (0. 003)
T15 x Chungnam -0. 008 -0. 008 0. 004 0. 004
(0. 048) (0.028) (0.013) (0. 007)
T16 0.029* 0.008*
(0.017) (0. 004)
T16 x Chungnam -0. 009 0.003
(0. 050) (0.013)
Obs. 769 769 769 769 769 769
R-squared 0. 604 0.019 0.602 0. 751 0.032 0.749
In.dustry, Industry x In.dustry, In.dustry, Industry x Ir{dustry,
. region, and . region, and|region, and . region, and
Fixed Effects . . region ) . region . .
9 interaction 9 interaction9 interaction 9 interaction
(118 terms) (118 terms)
terms terms terms terms

Note: Five carbon intensive regions are Gyeongbuk, Ulsan, Jeonnam, Chungnam, and
Gyeonggi.
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(Table 9) The Effect of Climate Policy on CO; Emissions per Energy for Five Major
Carbon-Intensive Regions
(Unit: %, tCO2Eq/TOE)
Dependant variable = CO, / E

Independant o) © 3 () 5 ©
variables
T15 -0. 030 -0.028 0.039*** 0,032"**
(0.033) (0.023) (0.014) (0.012)
T15 x Chungnam -0. 009 -0.010 -0. 007 -0. 004
(0.071) (0..050) (0.033) (0. 026)
T16 -0. 050 0.010
(0.033) (0.014)
T16 x Chungnam -0. 035 0.011
(0. 070) (0. 034)
Coal share 0.011*** 0.0056*** 0,0127***
EJE (0.001)  (0.0010)  (0.0008)
Petroleum share 0.003** 0.001 0.003**
E, /E (0. 0015) (0. 001) (0. 001)
Electricity share 0.026™* 0,028 0,026
EJE (0.001) (0. 001) (0. 001)
Obs. 754 754 754 754 754 754
R-squared 0. 809 0. 003 0. 810 0. 964 0.717 0. 963
In.dustry, Industry In.dustry, In.dustry, Industry X In‘dustry,
. region, and . region, and region, and . region, and
Fixed Effects . . region . . . . region . .
9 interaction 9 interaction9 interaction 9 interaction
(116 terms) (116 terms)
terms terms terms terms

Note: Five carbon intensive regions are Gyeongbuk, Ulsan, Jeonnam, Chungnam, and
Gyeonggi.



SATNE SR A 5 A2l olitshea wiE Wst #4983

2. WY SH: Ak Z7I2 QI8 ofttelEta HiE 24E Bt

—

i
A7E AL, 19

(Table 10y°lX= A2t S712 Q13 CO, wiEFo] A2 Alg) ool HdUs
63~90tCOEqe-Z F = Ao, 20151 o] F= 2 oo vlg] A4t Hds
11~12tCOEq7} F7HA o2 o wlet= Ao ® FAHQth 2016\ o] 52 &4
A 71 R A Aol fAket Alrgke] FEEAeH, A AAdT 5

) /Ké

7} olabsler A MjE S 9~12tCOsEqel ks 23S At sy Aol WAy
AR TADFE AF7HEE 712448 Tt F88] 2 3oz Arhige o) bsleta
Z Atololle WA EAI7F ke & 4 slom, A AR BAFS 5% o
oA 712 A] ot =gy Ziabeke] AL gloke A S 717

UG ZAE AeA Rk

jus)
_

19 WA AR A$ OLS 43 2SLS 339 Aozl oolghe AF7HskelA
Durbin-Wu-Hausman A EAFE AAgth 5 71248 4 ¢ AWugr) QA do|x] gt
= AZ2ZAZE ER1E = Aolth. A HA ] A TS 392 9ake] AiAS
7} 0olgte AF7HAsIA 2 &3 H'd F4 ol A= Sargan-Hansen A8 EA%S, HulE
X313t 3 AFA e Sargan-Basmann 74 EA %2 Wooldrigde robust score test 23}

E AN &, 7148 £ A =g AR g S 714 vk SAE

1A Eotth= Seolth

l



84 HFEEHIZE A 69 R A3z

(Table 10) 2SLS: The Effect of Climate Policy on CO; Emissions from Production
(Unit: Thousand tCOsEq, Billion KRW)

Dependant variable = CO»

Independant variables 1) 2 3 4)
Y 0.063*** 0.076*** 0.065*** 0. 090**
(0. 007) (0.021) (0. 007) (0. 040)
Y x T15 0.012** 0.011%**
(0. 006) (0. 003)
Y x T16 0.012* 0.009**
(0.007) (0. 004)
Obs. 2,499 2,499 2,499 2,499
R-squared 0. 881 0. 048 0. 881 0.013
In.d ustry, Industry x In.d ustry, Industry x
. region, and . region, and .
Fixed Effects 9 interaction region 9 interaction region
cractio (384 terms) v nteractio (384 terms)
terms terms
I\ W L WT LT
2 (2) 10. 914*** 9.605***
Endogeneity p-value 0. 004 0.008
test F (2, 2445) 3.926** 3.864%%*
p-value 0.020 0.021
OverID x2(2) 2. 646 5. 847* 1.602 2.635
test p-value 0. 266 0. 054 0. 449 0. 268

Note: Four instrumental variables are used: total payroll (W), employment (L), W x Treatment
and L x Treatment. T15 and T16 are used for the treatment.
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(Table 11) 2SLS: The Effect of Climate Policy on CO; Emissions from
Production Controlling for Energy Shares

(Unit: %, Thousand tCO:Eq, Billion KRW)

Dependant variable = CO;

Independant variables 1) 2 3 4)
Y 0. 057*** 0.075%** 0. 060*** 0.090**
(0. 005) (0.021) (0. 005) (0. 040)
Y x T15 0.014*** 0.011***
(0.005) (0.003)
Y x T16 0.013** 0. 009**
(0. 005) (0.004)
Coal share E,/FE 101. 877*** 2,502 101. 802*** 2.376
(26. 867) (2.397) (26. 861) (2.330)
Petroleum share £,/ F 6.106*** 0. 649 6. 030*** 0.538
(2.160) (0.915) (2.166) (0.921)
Electricity share £,/ FE -0. 465 -0. 641** -0. 441 -0. 579*
(0.724) (0.312) (0.725) (0.302)
Obs. 2,474 2,474 2,474 2,474
R-squared 0.916 0. 050 0.916 0.014
In.d ustry, Industry x In.d ustry, Industry x
Fixed Effects ;eigi’as;i region ;eifga;;i region
te;ms (383 terms) rorms (383 terms)
v W L WT LT
X2 (2) 11.248*** 9, 482***
Endogeneity p-value (0. 004) (0. 009)
test F(2,2417) 3. 874** 3. 607**
p-value (0.021) (0.027)
OverID X2 (2 1.711 5. 846* 0. 363 2.601
test p-value 0. 425 (0. 054) (0.834) (0.2724)
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(Table 12) 2SLS: The Effect of Climate Policy on CO; Intensity of

Energy due to Production

(Unit: %, Thousand tCO:Eq, Trillion KRW)

Dependant variable = CO; / E

Independant variables (1) 2 3 (4)
Y/1000 0. 0093*** 0. 0087*** -0.0027*** 0. 0025
(0.0019) (0.0052) (0. 0007) (0. 0018)
Y/1000 x T15 0. 0016 0.0013 0.0014*** 0.0011**
(0. 0010) (0. 0005) (0. 0003) (0. 0004)
Coal share E./E 0.0128"** 0.0052***
(0.0008) (0.0013)
Petroleum share E,/ E -0. 0008 0.0039***
(0.0015) (0. 0010)
Electricity share E,/E 0.0280*** 0.0285***
(0. 0004) (0. 0006)
Obs. 2,431 2,431 2,431 2,431
R-squared 0. 5527 0.9166 0. 769
In.d ustry, Industry x In.d ustry, Industry x
Fixed Effects region, and region region, and region

9 interaction 9 interaction

rerms (376 terms) rerms (376 terms)

vV W L WT LT

x> (2) 4,274 3. 960
Endogeneity D-value (0.118) (0.138)
test F(2,2374) 2,277 2.028

p-value (0.103) (0.132)
oveld X2 18. 463"+ 1.604 6. 899" 10, 633**
test p-value 0. 000 (0. 448) (0.032) (0. 005)

Note: The unit of output is converted to trillion KRW to report significant digits of estimated

coefficients.
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(Table 13) 2SLS: The Effect of Climate Policy on CO; Emissions from
Production for Three Major Carbon-Intensive Regions
(Unit: Thousand tCOsEq, Billion KRW)

Dep. var. Chungnam CO» Gyeongbuk CO» Jeonnam CO»
Indep. var. 1) 2 3) (@) 3) (4)
Y 0. 256 0.469 0.067***  0.053***  (.148" 0.075
(0. 206) (0.327) (0.015) (0. 020) (0. 080) (0.112)
Y x T15 0.073** 0.025*** 0.078***
(0. 006) (0.009) (0. 024)
Y x T16 0.034 0.016 0.039**
(0.023) (0. 010) (0.017)
Obs. 158 158 156 156 150 150
R-squared 0. 955 0. 946 0.999 0.999 0. 998 0. 998
Fixed Effects Industry  Industry  Industry  Industry  Industry  Industry
v W L WT LT
x> (2) 2.508 7.479** 6. 755** 3.383 6.476** 2.616
Endogeneity p-value 0. 285 0.024 0. 034 0. 184 0.039 0. 270
test F(2,130) 1.272 3.210** 2. 655" 3.700%*  4.639** 2.038
p-value 0. 284 0.044 0.074 0. 027 0.011 0.135
OverID X2 (2 3.890 3.219 1.851 9, 298** 1.574 4.570
test p-value 0. 143 0. 200 0. 396 0.010 0. 455 0.102
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20, No. 2, 2011, pp. 229-405.
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4.
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6.

7.

(Translated in English) Kim, Il Chung and Dong-Cheon Shin, “The Impact of Carbon-tax
on Steel and Metal Industry: Simulation Based on CGE Model,” Zhe Korean Journal of
Economic Studies, Vol. 45, No. 3, 1997, pp. 255-274.
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(Translated in English) Park, Kwang-Soo, ‘The Impact of Environmental Regulations on
Within-energy Substitution and Carbon Abatement in the Industry,” KEEI report 2005-13,

2005, pp. 1-77.
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3, 2015, pp.71-119.

(Translated in English) Shin, Donghyun et al., “An Analysis of Korean Energy
Consumption Volatility,” Zhe Korean Journal of Economic Studies, Vol. 63, No. 3, 2015,

pp. 71-119.
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<, 2014, pp.5-28.

(Translated in English) Shin, Sukha, “An Error-correction Model on the Determinants of

CO, Emissions of Korea,” The Korean Journal of Economic Studies, Vol. 62, No. 3,
2014, pp. 5-28.

SHAE - o] 8RN, “FEA A AN Ag AT Sed R, 2015, pp. 1-38.
(Translated in English) An, Se-Hyun and Yong-Min Lee, ‘Iron and Steel Industry in
Chungnam Region: The Present and the Future,” Bank of Korea Daejeon Chungnam
Branch report, 2012, pp.1-38.
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Steel Industry: An Analysis using MARKAL Model,” Journal of the Korean Society of
Mineral and Energy Resources Engineers, Vol. 47, No. 3, 2010, pp.312-323.
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Review 2018,” Vol. 37, 2018, pp. 1-369.
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10.
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Economic Studies, Vol. 57, No. 4, 2009, pp.101-134
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Structure and Energy Mix in Korea,” Journal of Environmental Policy and Administration,
Vol. 28, No. 2, 2020, pp.153-182.
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Abstract

CO2 emissions in Manufacturing industry account for about half of national
greenhouse gas emissions in South Korea. To control for endogeneity between
output and greenhouse gas emissions, this paper uses employment and total
payroll as instrumental variables in an analysis of 2012-2018 linked panel data.
Following the implementation of climate policy, CO2 emissions from production
activities in the manufacturing sector increased significantly, running counter to
policy objectives. Since the primary metals industry shows a high degree of
regional heterogeneity in carbon dioxide emissions relative to its production
level, it is necessary to upgrade facilities and adopt technologies for particularly
‘brown’ firms.
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