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20 Aggoe] vy} Agyge] gL mis w2 202 g8
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olohd, MR AE WAL 2% DR HIEA RS 55~67% AEHCR
AR A0 R BAET B3 B DEARE AR A o, It

Bof 7)ol wEi e HANEE oF 14% X P‘l'&
THHA o] d A7 UEAIAE EAASA] Hej GRS BEHO

RI7hE
Ao =

ot WA AEdol A =99 ?i?% By 2 =5 s 2849 &
A€ 413 Fabrizio, Rose and Wolfram(2006, ©]a} FRW)2] 917} #H&Ao] 9lth. FRW
T 1981 5-E] 19993714 €] w]=o] W sapE sduo]Bl & ARE-ste] S4¢
TR0 X3 FQ Foll A M7P A7} 1*?’5?1] % e ol SIS Rz
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EE At dBARE Y] B8 & 3“3}917] il s FAET £ A7 FRW7L

i)
H

W3t A gtk ko), Bushnell and Wolfram(2005)3 19983 E1 2001@74%]94 n=
LA ARE A A, FRfHe] o] Folx Fo Y8 Bz Wi z]7h 18X
7)) HE A HHAE AHE-Y] §840] 2% =Tk Fst
A(TE B A3s EX47)1% =Mool A Bushnell and Wolfram(2005)2] A9 WA A A
ZA5)o} 9tk 39, Zhang(2007)< 1992'A3E 199837kA) 9] 1| =te] Y21 wd 4 H|o]
ElE AREsle] AR E9jo] Whe] F840 nxl JFS At FAHCE
Iz w52 7309 TRl o] A gL ARE AMete] RN &8
A Atelel] okl AgRAATE EAlsE As LA
£ A7 o] ws|Are 5919 WAL EEAS vt olFr007)S] A
Tob HAES] e AAGHOR BASH 210182008, 200909 ATetE HAAS
7HAAL ek olfrreoon o] dtd mEW, fElvEhs 19909 FHE o] Foll= 8
Bl W=7} HlsjA E8AQ AL A7, 2000 o] Foll= TR o] HlEA K
= 8842 7R AR FA4ET 9, iS008, 2009)9] Aol mEH,

k_‘,o{l
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20019 LAABAL EEolFol= FHAOR B0 Fgol ol FolMThL F4etaL
Sk &, Zth$(2008) Levinsohn and Petrin 28-S AH-3o] 1990\ 56 20053714
o sl edse) £849) WsE FYSUATh LAAT A ofair, 2001 o]
MetglEubd A0 T84S HFHOE 66% FAE AOZ Uehtou Al7ke] At
of W] Eg4el FEEE AA oA Y A0E vepith EF, AU
(20092 19908 20053744 9] B %0) ARE ARgete] WAL 23] HEA
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B QATE 712 Qo] Ha Aok F 7H Wel A Aol S X T ATk 3,
720 S ATE AZEHN F27 EA S conol gowol AEEA FaAL
SRS BARS WET Ak olo] Wal B APE PRAE 452 AALH
o Hlals Ao] opel, ML fA18 PANHE AT 9
DALE N7 WE BATORA AR EFUTHE HolA 7]z

BAS 7RI & 5 9l F HAR 7] Ae 2AUTIeA 80% o= A

sHe ABAHE Sl £24S ROUISA BARL A R Ak o) 712 A7y
%, FRWQ006) and Ae150000)7F BAlg BE FAT) Glol WS WAHS
Sk AL YA Ra7] MRoltt. F 7)) AT WY e EFESE
DY EE AT F 4S50 AL o, B ATINE 2529 3
A WA WSS Aojshe WAL S AEHL Ak FoIA AolE 1)
o ARAOE B AT FAHCE FO% $FY ABAEY DAL FHBTH:
HoIA 7129 Aok S AT Yk

2 a7 thest o] TAsel Qtk 1AL $eueel AHe] 492 e
oh RS B Aol A8H BAAS BHARS PARIOE el AN, o
Fol IVAS EAA BalA E0lah7, VAL 283 AA4 AL £2aY



£ Aol B7Psa 495 37 VAo 4o EAS AT QoiH A
uE Akl s Ae) b 7] Rl T olft HEAYS 53 2] F
Aplgo] Bo] Sojrk AN} TR AT} wse A02 AN A

it 1990 th FHF ol F A AAIH O Z M9 W R-RA T o] 7R AA
7h AR 45, Q318 A B3 &l Thssithe Bl 278k At
of ek FRARS FH gk
G 1D 720 0|TE} 02| MEAIE 2tEtst
ENE O/F SES N
WRH A SHI AN
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HEYENE
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Selvels HEAY TR 71 EAZe) web FHRA, SR, EiAd, &
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M
ot
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SR = 2
SIS, BHBAL 7 A A B A de BEek] daA nge] Wl =
Aok AHYZA L] A2 R 24, 2vARS 3 2 #M ddVlse BT
she A 4571820 71919388 dYste] Faie] E2 vhdskith 1Eu o
oAM= Aol A PN S 20030l Hs ol gk wjzte] Ao
Z EoPH, 200490l = AP 918 o] AR iRl tig RISt Algo] T
A o] Foll= 727wl AR | ol JHHA] Rl Hddlle Lol

ARSI e AT =olvbq o] Fofx
Seteel AU HA % 3
ARSI BB 9L ek <1 1>S R 22RE olddE 3
ZAge] B, £ 0 WAL $4408 BT dglon, MiuRsE
2o A2 Wohal AT Telvh 20019 WARE] 67)e] WAAB A P
A, 7179 NARA ARIAHE AHABAR 4GS 1A FFARS Bo TF
S 923G s e wsksinh B3, ohel TAARE A BA A
QAL BalA AR Wl Hn
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(E 1) UHEXIS AR} DIZHEMS|Ale] 22 |W(2008H L 7|F)

A} s _
A
& FHMW) HE | &3MW) H|S & FHMW) H|Z
Adu) &2k 63,529 87.6% 8,962 12.4% 72,491 100%

<3 1> 2008 ' 7|E BHAAS|ARE WIS AR ] s ] sl k. &
HY 259 WA e BHEFS VIFoE AA §FY <F 87.6%5 AHA
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A7 F5e AI0E el G 2ol H1% Bt ek B, ARSNGB
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(Sl MW)
T+ T T 719 | 585t | Wddg | 448 | JE | AR | 3
WEARISIAL | 4429 | 29,731 | 11,289 307 17,716 - 58 63,530
RZPEHBJAL - - 5,755 - - - - 5,755
= 1,001 - - - - 1,460 | 746 3,207
g 5430 | 29,731 | 17,044 | 307 | 17,716 | 1460 | 804 | 72492
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5 3L o] AR
AlskE TV private) oF S0

O W] S (transfer) ©| T}, $HA, £ 24

A (endogeneity) = FA| 5171 $I314] oS

=9 FKforecast) &+ AL

7199 24

HHH FHgeneration), A9 0] (age),
T 7 Fej ] HuieE

Q.
<)

ofr

Hcapacity)

A7 a8 Ast AT ¢
A ZFE #H E(time)
st

2 Mgl

of YAIA 9l BAIE A|ofaleithe) o]# s AtFol| #3E QLAEAE <H 3> YERY 2
T},
(E 3) QUSH|(UMAY A2, ®H| A12)
3719 &FF U778 A 24 Hs)
7 2
Bt EFHA Bt EFHA} Bt EFAA;
Heat Rate
kel KW 2,044 321.9 1907.9 335.4 2317.6 37.25
Generation |4 219900 | 3867319 | 2492421 | 1172522 | 1518692 | 176304
(MWh)

Age 11.17 628 14.1 147 125 237
Private - - 1 0 - -
Change - - - - 1 0
Forecast
W) 287874 | 28139 | 293116 | 27960 | 285931 | 29341
Capacity ) 09955 | 608,101 | 997878 | 627.863 | 450,000 0
(MW}l) 9 b 9 9 9 9

4) FFAZG ALY 4 1009d % A& o Lﬂr H A2 5 hAS HARS| AN, 3
FHER5N), A4 S0 ARG M), DIPEAAAART07) E F 30578 0lTk o] T RIZPEAALY
Age u@f**1§%sﬂﬂQMHA§ﬁ§adrﬁzﬂﬂﬂawﬂigﬁﬁwhz%qo1gm
olE 9] A7t 7Hs s WHAE GS ok FH (WA AZ A%, GS EPS, £, c} 2 ZAF
asolH, ARE FFALEANN SR, BT, BA AN} 2% BUY BH2E 1017}
3o, o @%{a%-114LE,4&&wq

5) G4H]S(heat rate)o] T WA R| o)A A (1kWh) YAt Q3 IS e, Mn|o) §8A4S
4am%shwla£ﬂq

6) AEFoe dRAAANLe 9 0 A F o3 £2F RS AT, T2 ol 9
29 AolE AR Eab7] uliel] SAAY L3S TS 279t



o 39 2% W)Y A
- 37 23 37 EZRA
Heat Rate
(keal/kWh) 2044 321.9 1,907.9 3354
Generation
4,749,999 3,867,319 2492421 1,172,522
(MWh)
Age 11.2 6.3 14.1 14.7
Forecast
(GWh) 287,874 28,139 293,116 27,960
Capacity
1,129,255 608,101 997,878 627,363
(MWh)
(H 5) QUEA(Lxd X1Z)
e 371 &fr 719 2200 &) W &
Y| me [mEwd | = | mzex | 9w | w264
Heat Rate
(keal/kWh) 2,661 676 2,142 530 1,685 424
Generation
96,546 93,667 173,224 85,392 143,256 80,073
(MWh)
Age 10.651 4.090 9.267 5.145 1.029 0.816
Forecast
31,808 0.280 31,808.3 0.280 31,808 2,333
(GW}I) b b b b
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(O 2) LNk ga8|20e] 2|

Heat Rate (Kcal/K\h)
2000 3000 4000 5000 6000 7000
1 1 1 1 1
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(o] 100000 200000 300000 400000
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A7 ARE ARESt] 5719 &y 2] ] RIZE Yo ARAREY] e
AT SALE R AR M AE HTd AdE B FoM 4Y
2Hl g ARS g50] 7hsd BHAE AT <& 5>+ 278 AR 2o%kF
AE Uepdth <& 5>5 EH, EaHEheat rate)> V719 2] T7)7F M H
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o] g0l o= fiA|el| A=A Blasks WHelth ol A F VHIE v T 9

AT Y LAl ek REFEE APl P ekA] o AFA el ¢
ato] H)|E2 0] WP (non-parametric method) &2 T-&4 ZHE|O]E 343 DEA(data
envelopment analysis) "SIt 12} o] £A4 A7) FAAS] Fo48S AT + §l

= TAEE WESL Qi) ol wkel|A SEA ZHE|O] X (stochastic frontier analysis)

J

T2y 2 oo A= FRW(2006) 2t Bushnell and Wolfram(2005) Wb dAF9} o
Aol dxZ7re] Al e AMdE AEdte] ASAREEe ] tigk gl
st S| A0 Z BHEY °]E GMMES AREste] FABIGT FAlH o2 3]
ARl AR AEAAES A k5 B AREE FolX P Elel webr Hstety,
AEE o9 T FrFeel webA Bistele HRHdZ s wE J0E 7MY
ST ole WASAE A Akt Slo] A k= B AR AHFe 571
AAE A5 AREFo] S7tskA] koW HAYALE SV & jle A Yelst
7] 91gk 7Hgoltk. ol2id 7P st WAB|ALe] Aabbs A ol ok 2ol A
ot

qft1 = mln [g (Et7 ) gt (K7 Lm Mb €it )e:rp( )] (1)

A7 gie AA AEFES UjSlL ¢ & AR NS oujdithy) de)x
FHRA Fy, Ky, Ly, Myv 27 98, AR, 1o, ASE UehlH, 3 g= A58
Ak S48 el ¢, e, e 22t A58 AAFs s ke, A
AdEEs AR Ths s Ao AfolE vERlE SAFE ojW|gitt.

] ABARES] EgAo] WA Afdd WA Aozt QIEAE F48

7] S3tel, & ATE 9] ALEAZ YA FoIA ARTF AANEYR| B
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7) AAANES A K5 AN 9Age] gE Holgt
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7190e] 2R R B AT 13

Al tii Al A skaLA} gt &, A 7 A AR EEe] WAE A5A
o= FAs] fsiA A AsFYFEY WA F-u2Es AAARHR(Cobb-
Douglas production function) S ZH= Z 02 7PYgith 740
2006)2} Bushnell and Wolfram(2009)3} 7+

A TEdte] ABRARS S WA tig kol thek AR B gt

=
Ty

F,=f (Qit; Agey, 55) @

ABAEFS YR 2ol TRss] dRe), B ATANE ARAETS 3
IS thAl el ARk T AUAES BAMES UHOR 23] B

ol Sle Ao® dEA 7] wEo] ol& STl T AsHer & AT

thesh 2 ARG FA,

<

Fll‘

In (HeatRate;, ) = Const, + Bin (Q,;) + BelnAge; + 35 (lnAgeit)2 + ef; 3)

99 AN 1REE so] E AT e Wik 99 ARG 2] Bl A

B8 AHEdel IAT} 19 2L A BEHOE 2YHYEAS

BHSLA Bk o|F $I8) 919 Aol WLALE YehlE HeldSeiae E F7}
Bk EE JUEGHY Pt FARTAALALE SAG2 G WAL

2 2890] o1 A53] HRe] olF LehlE Tr S rstenE F7HIE ol A%
o] o|AF Aol

Q2w o] Aol7k & ThsAe] EAs) W] o)% E
B0 A7) Folo] mE Yl ge] WaES Aols] s A= HelisE F

7FetTkd) AR 0w Z Ao thedt 22 AN s 4T

B VSR 09 Wak) S 321 Aolly] A SN LTS AT FE 512 Aol
Je} AR TRRANE ST AFOlE R A5 EAHCE K9 1S YehiA 23
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In (HeatRate; ) = Consty + viln (Qir) + volnAge; + ’yg (InAge;; )

+ v4Private; + v5Change; + 52 Year; + e,}f{4z)

t=1

In(HeatRate; ) = Consts + Gln(Q;) + GlnAge, + G (InAge;, )

11 2 5
+ ( Private; + TZ]Wmthj +n Z Year,, +&; ©
j=1 m=1
npA o 2 919 A (4)9 (5)F FAT UAX WAL TATE EAG 7Hsg0)

ATk, Rk M A 4L ofwl g -] F A shocks) & FHEEH ol MM NS 2
A o, dHL 29AE HE Fe S A (positive shocks)ol M= AEFe =
Z(negative shocks) = A= e Y Aot &, il vX&=

3
Zo] WA LR BAFE AYS] A BASOIM, B £GAE A

)

)
°
I
dlo
1o
ofj

g3tell AeiA A4 A= Marschak and Andrews
(1940l SJaiA AZo = A7HAR) AA= ol WA FAE A5t sl
A T1EeE A S vhokek s ARgste] o E s Zstait siithlo E AT
ozt Aol AL sl Zst7] flsiA FRW006)7F ARS8 =735 Aot o
g 2L Sth FAACE B Afdae A s 4= 3

9) o] T AA A= UL Alofslr] Sl LArere WAL
A7t FALAE WAT F TS g A, 3R] &S F
2 s AMLEIT olE AFAATHOE B A WA 2 3
HHHol, T uA] 32 FAo QoM SAHOAE Yehle &S 9ngit

10) HdAes AAsEE F460 gloM WS Ao -"rlfsﬂ IARFIHE AHSSHs A, Olley and

Pakes(1996)¢] M EE Levinsohn and Petrin(2003)<]

T

mlo
S~
>
oo
o
N
f
o
a



7199 2543 &M A%t A 75

1

Iel
o

A5 AT
(capacity)

&to] Newey-West(1987)<]
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In(Age) 8l AFE BH SAHCE 10% FFA
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o ey B 4e] Yol

2 ekl 20k oo Hguse
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o AL AR 9l

DoHE2 o

o] Yolst
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Hl &2 2004974 = S8 Holthrh 20044 ©]



(H 6) AZAEY 284 SA(LHAE X12)
T % 28 ] 282 233 23 4
Const 8.473x 8.400%* 8,438+ 8 450k
0.115) 0.092) (0.141) 0.112)
n(Q) 0,072+ -0.067%** 0.073%%% 0,074+
(0.007) (0.005) (0.008) (0.005)
In(Age) 0.080* 0.074 0.077 0.077
(0.048) (0.052) (0.058) (0.060)
In(Age)? -0.007 -0.006 -0.0004 -0.0005
0.012) (0.015) (0.015) (0.020)
Private 0,062+ -0,063%** -0.100%%* -0.100%%*
0.027) (0.023) (0.034) (0.020)
Transfer 0.086%%* 00887+ - -
(0.028) (0.015) - -
Year01 0.112%%% 0.117%* 0.157%%% 0.156%*
(0.040) (0.046) (0.049) (0.063)
Year02 0.080% 0.082 0.107%* 0.107*
(0.038) (0.043) (0.047) (0.056)
Year03 0.069* 0.070% 0.092%* 0.091%
(0.038) (0.042) (0.046) (0.054)
Year04 0.086%* 0.088 0.096%* 0.096*
(0.037) (0.045) (0.046) (0.055)
Year05 0.075%* 0.076* 0.095%* 0.095
(0.037) (0.044) (0.045) (0.058)
Year06 0.059 0.059 0.078* 0.078
(0.036) (0.043) (0.045) (0.057)
Year07 0.063* 0.062 0.085* 0.085
(0.036) (0.044) (0.044) (0.057)
Adj R-Square 0.589 0.587 0574 0.574
T HEA 114 114 85 85

1) 19 AR Newey-West EFHIE ARE3L

2) *, o, wik= 2474 10%, 5%, 1%°] oA ol




7199) R f7h G8del et A 77
(B 7) ABARES 2284 MUY xI8)

T+ & 231 2y 2 23 3 23 4
Const 8.556% 8.497¥wx 8.439% 8.670% %+
(0.075) (0.142) (0.228) (0.050)
In(Q) -0.040% % 0.036%** 0.071%%* -0.090%**
(0.001) (0.009) (0.019) (0.003)

In(Age) 0.053%% 0.054%%* 0.032 0.029
(0.020) (0.018) 0.021) (0.019)
In(Age)? 00527 -0.050%** 0.044%* -0.044%*
(0.019) (0.025) 0.022) (0.019)
Private 0.631%%% 0.626%** 0.135%* -0.140%%*
(0.075) (0.101) (0.060) (0.039)
Year07 0.017%* 0.015%* 0.021%%* 0.026%**
(0.007) (0.008) (0.008) (0.008)
Year08 0.034%* 0.032%* 0.043%** 0.046%**
(0.014) (0.017) (0.015) (0.016)

February -0.001 0.001 0.011%* 0.013
(0.006) (0.004) (0.005) (0.009)

March 0.003 0.003 -0.004 0.005
(0.006) (0.004) (0.006) (0.009)

April 0.002 0.004 0.002 0.001
(0.006) (0.005) (0.004) (0.009)

May 0.009 0.011% 0.001 0.003
(0.006) (0.007) (0.006) (0.009)

June 0.018%** 0.020%* 0.005 0.003
(0.006) (0.009) 0.011) (0.009)

July 0.023 %% 0.025%** 0.009 0.006
(0.006) (0.006) (0.006) (0.009)
August 0.028%%** 0.030%%* 0.007 -0.00001
(0.006) (0.006) (0.008) (0.009)

September 0.008 0.011 -0.002 -0.007
(0.006) (0.008) (0.008) (0.009)

October 0.015%* 0.017%%% 0.007 0.0004
(0.006) (0.006) (0.007) (0.009)

November 0.008 0.010 0017 0.014*
(0.006) (0.009) (0.013) (0.009)

December 0.004 0.004 0.012%** 0.011
(0.006) (0.004) (0.005) (0.009)

Adj R-Square 0.968 0.968 0958 0.955
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Journal of Regulation Studies Vol.19 No.T June 2010

Ownership and Efficiency
: BEvidence from the Korean Electricity Market

Kim, Dae-Wook, Lee, Yoo-Soo

In theory, private power plants have incentives to withhold outputs to exercise market
power. On the other hand, they also have incentives to operate power plants efficiently
to minimize operation costs. Therefore, the ultimate answer for this question is an
empirical subject. Using two types of unbalanced panel data, we estimate input demand
function to examine whether private power plants used fuels efficiently relative to a set
of plants that remained under government control or experienced recent ownership
changes. Our estimation results suggest that private power plants used fuels efficiently
about 6.3% ~10% relative to a set of other power plants. In addition, private power units

operated about 14% efficiently compared to public power plants.

Key words: ownership, electricity, efficiency

JEL classification: L1, L4, L5



