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1. Research Purpose

The South Korea’s new government, which was launched in 2017, provided
the new energy policy that aims to reduce nuclear and coal power, and shift
toward renewables and gas. According to the 8" Electricity Plan, however,
the portion of coal is higher than expected while that of gas is lower, which
makes it doubtful that the actual policy goal will be achieved. In order to
replace nuclear power and coal with renewable energy and to supplement the
volatility of renewable energy, the importance of gas is strengthened, while
the profitability of gas is uncertain, making it difficult to induce investment
in gas. The 8" Electricity Plan provides policy measures to reflect the
environmental costs in determining the dispatch order, the tax rate adjustment
for coal and gas, and the improvement of electric power market system to
compensate flexible facilities.

In this context, this study aims at examining the major issues of the electric
power industry expected according to the energy conversion policy and
suggesting policy implications for achieving the policy goals effectively. The
study consists of two parts. First, we will review the current status of the
domestic electric power industry and the main contents of the energy conversion
policy, and discuss the major issues of the electric power industry expected

from the future policy implementation. Next, through the empirical analysis



of the domestic electric power industry, it is verified that the major issues
discussed in the current electric power industry structure are emerging, and

policy implications are discussed.

2. Results and Policy Implications

In this study, the empirical analysis of the electric power industry based
on the preceding research was conducted focusing on the power generation
sector. Specifically, we estimate the production functions of about 100 thermal
power generators, including coal, gas, and oil, where the data on fuel
consumption, generating capacity, and power generation are obtained from the
KEPCO statistics from 1990 to 2016. The annual generator level productivity
estimates are also used to investigate the resource allocation effects in the power
generation sector.

The results of the analysis are summarized as follows. First, the productivity
estimates of generators tend to maintain a certain level or decrease slightly
from 1990 to 2016, and the fluctuation of productivity has been expanded
as well as the peak demand fluctuation since 2012. Looking at the results
of productivity analysis by fuel source after 2012, the volatility of coal, gas,
and oil power generators is increasing, while the productivity of gas generators
is the lowest and the fluctuation of productivity is the highest. As a result
of the overall productivity analysis of the power generation sector, the overall
productivity of the power generation sector from 1990 to 2016 has not changed
much, while the productivity of the power generation sector has also slightly

increased in the last few years. In addition, the resource allocation effect is



negative in the analysis period, and it is analyzed that there is a distortion
of resource allocation throughout the domestic power generation sector although
the recent resource allocation effect is partially improved.

Based on the results of this study, policy implications are as follows. First
of all, the fluctuation of productivity in domestic thermal power generators
and power generators is expanding since 2012 as the largest demand fluctuation
in Korea has been expanded and the relationship between power generation
growth rate and maximum demand growth rate is decoupling. Second, the
productivity of gas generators is the lowest and the productivity is the most
fluctuating. This is because gas generation is more sensitive to changes in
market conditions, such as electricity demand, as it plays a role of peak load.
The thermal efficiency of the combined cycle thermal power plant and the
entire generator was compared, and the thermal power efficiency of the
combined cycle power plant was higher than that of other generators, but the
variation of thermal efficiency was also higher. Finally, in this study, resource
allocation refers to the correlation between the productivity and the generation
of the generator, that is, whether the generator is distributed so that more
generators can be developed more. It is interpreted that there is room for further
efficiency improvement plan of each generator.

As the role of LNG will expand as a flexible facility to cope with the
expansion of renewable energy and alternative sources of nuclear power and
coal in line with the energy conversion policy, the system should be improved
to strengthen the profitability of LNG power generation, which is sensitive

to changes in market conditions. . The Eighth Basic Plan for Electricity Supply



and Demand reflects the environmental costs in determining the dispatch order
and enhances the price competitiveness of LNG through the tax rate adjustment
for bituminous coal and LNG. Although a plan has been proposed to provide
a compensation system, it is doubtful until now. In particular, the role of LNG
as a flexible power source may not be prominent in the next few years, since
the proportion of renewable energy is not high yet and the problem of volatility
is not expected to be significant. If such a situation is realized, LNG with
low profitability is expected to be in a more difficult situation. However, since
the need for LNG will arise at a time when the energy conversion will take

place in earnest, it is necessary to establish a plan for survival of LNG.
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29| Aw | fRske | WAETAD | A4
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= 8 6,760 1,200 2,971 59
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5,306 0 0 0 23,132
B4l
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(29l GWh, 914, %)

2005 2010 2016
o 40,945 58,613 67,738
(12.1) (13.3) (13.3)
. 36,303 53,255 42,907
(10.7) a2.1) (8.4)
e 36,324 51,207 48,387
(10.7) (11.6) 9.5)
- T 44,766 57,693 47,978
° T (13.2) (13.1) (9.4)
= A 34,590 52,251 49271
(10.2) (11.9) ©.7)
2o 141,692 143379 158,744
e (41.8) (32.5) (31.2)
oA 4240 24,476 93,992
(12) (5.6) (18.5)
— 20,081 41,139 48,483
(11.6) (12.7) (12.0)
. 2274 47,950 36,166
(12.8) (14.8) (8.9)
e 22,133 47,793 41,410
(12.7) (14.8) (10.2)
28,378 51,733 41,488
7 s Ao) 1vHy ;ﬂ ’ s )
Te =l Ea (16.3) (16.1) (10.2)
e 21,233 44,612 41,679
(12.2) (13.8) (10.3)
s 56,265 58,309 109,514
44l
(32.4) (18.1) (27.0)
AL 3371 31,598 86,208
(1.9) 9.8) @1.3)
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(TS): Y/kWh, %)

2005 2010 2016

Y 49,04 70.19 71.57
(95.6) (95.7) (90.0)

I 61.36 90.04 84.29
(119.6) (122.8) (106.0)

j— 60.93 93.33 85.58
(118.8) (1273) (107.6)

. . 4

et _— 63.39 89.67 86.47
(123.6) (122.3) (108.7)

= 61.39 85.38 84.59
(119.7) (116.5) (106.3)

ey 39.71 40.67 68.99
(77.4) (55.5) (86.7)

79.50 129.10 91.72

B4}

(155.1) (176.1) (115.3)
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20174 2l
Z1EA G L ZREA YL

AR 30.3% 23.9% 23.9%
Mg 45.4% 40.5% 36.1%

LNG 16.9% 14.5% 18.8%

2124 6.2% 20.0% 20.0%
A 0.6% 0.3% 0.3%

FTF 0.7% 0.8% 0.8%

Al 100% 100% 100%
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s FATTh & Gl vk 2ol AL FACA Fa
AZFAASE AL 719 & oy A7 A #HEHA Ee
ARt 2R adle] EAlo ot vheF T8g AR ajlo] v,
olfTtist Ee HIEHA3 T ZAE T 719 JAEAd B
s PO ERN ALHEe] OLS FAAE Ho(biased) HATh ©lE

WA 4 (endogeneity) A2kl got olef e wAE siAsty] Hal
AEAA AFAA TGN = 1P T (fixed effects) T =THSF
(instrumental variables, 1V) 5= 83}l gtoy, we AZH oA
I $AIZF AR E AT 23y H Olley and Pakes(1996), Levinsohn
and Petrin(2003), Wooldridge(2009), Ackerberg et al.(2015) &< A3
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Q( it? Lt7w1t> (1)

(D FAoA EAE ATANAE BFHA = w,7b Q9
Mol Al F= Pt Aot & AFdlA = o7 WA
EAE HAdsr] flsf HlEsH Aoy A4S 31, o

s 3 (He F 9 FAgetE g3 2ok
= F(M,, K, )exp(w;, +¢;) ()

2)oA ¢, & iid 2T uj3it) (2)9 AigrE A w,
7} scalar Hicks-neutral3tal AY4+eH2] Al 4(coefficient)7} 7] i<}
AZE to] i8] EW(invariant)dlthal 7FESTE (2)2] FE 2OE
Aot thad 2t

QG = f(Mt’[(it)+ Wy T € 3)

B3N 2EAE 22

FE oujgith B AfoM = g4 f( . )0l
i3l trangloge] FEIE HSI==

Sl
Gy = g T aymy, +agky, +oagmyk;, + 0‘4m?t + a5k§t tw, te, “4)

1

ol

wd7] o) tdE ARFYF

ok
il

nsA thest gk
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m (ktﬁwzt’z ) (5)



(3)NA Z,+= EH7E AsFAZ JAQHe=
= WS HHolth (5)9 v SATHH, S Hdr] A
w,°l 71 met AREFYF m, EIF monotonedtAl F7HCHH

(5)9] dgse Ted 2o,

rlr

Wy = h<kit7mit7 Zit) (6)

Ackerberg et al.(2015)< A4 (HE F DA 2H FASH
1A (6)= (4ol tidstd v 2k

qQy = ¢(kit7mit7zit)+ €t (7

ATNA o )=y +aymy, +amk, +agmk, +am? +agkl + h(k,m. Z;,)
olt}. o2, A2 Wal(evolution)”} £]A4F 12} vZH Z A
Z~(exogenous first-order Markov process)S WEThal 7}A 3T} o]
gk 7H4 stoll A7) 1Y tdE A t—1 AR tdE ALk
of &t Z1REE [wylwyy 1,2y ])F od3kA 53 BE(EH &

o2 yepd 4 o
Wy—1 = E[wit|wit—17zit—1] +& :g(wit—l’Zit—1)+€it 3

@)l g7 iidola g(+)7b g(wy 1,Z; )=0°l" OLS,
9(wy 1,2y )= w018 1HEIfixed effects)} FY3IE (8) =



A A tH2-2] moment conditionS &3l AakEo] A4S
FAY F+

E[fit|mit—1vkit7mit—1kiwm?t—17k?t] )

A% A e Bxvle) A AR e oo
2ol Aake 4= QUth
~ e ~ ~ ~ 9~ o
Wy = @ —aymy, — ok — agmyky, — oy, — agky, (10)
Lt MAM QOIZEH

A g A oF AR adte] grow yehd 4 9l
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n,= E SiWit

iSc
= Z(git + ASit)(ait + Awit) (11)
iEc

= Wy + ZAS#AOJ#

iSc

T
AANNA s, =0l 1, 9} 1= A2 AANA W) g R
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HBAF co] Hfrgolth 5,9 w,v A4 BAAFES BFAYIAEE
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(29): kW, MWh, 10°kcal)

Aauelg
NesF | wug | sEuEu | Qeaew | Lol
» 550,871 | 3,752,395 | 3,550,824 8,315,908 0.42
S| (247,091) | (1,994,805) | (1,890,860) | (4,312,028) (0.06)
» 399911 | 2,220,554 | 2,117,921 4,689,228 042
T | (365333) | (2,146,449) | (2,071,476) | (4,232,524) (0.22)
a 568,721 | 3,296,607 | 3,174,060 6,870,715 0.45
S| (372,227) | (2278448) | (2,230,516) | (4,305,153) (0.13)
» 568371 | 3,664,579 | 3,525,701 7,394,150 0.44
S| (519,792) | (3,226,968) | (3,150,966) | (5,795,303) (0.08)
460,903 | 2,519970 | 2,522,869 5,488,343 0.43
A
(299,896) | (1,565,586) | (2,728,581) | (3,193,188) (0.24)
1,117,204 | 3825379 | 3,707,489 7,116,759 0.52
(709,338) | (2,949,698) | (2,844,786) | (4,796,103) (0.25)
356,159 | 1,792,910 | 1,706,818 4,015,457 039
) (364,116) | (1,655915) | (1,604225) | (3,375,538) (0.17)
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3717} 0.004~0.09¢1 RHA 7] HulHSTE F7F E(6)~(7) Alo]
S-S 283 I(8)olAE 0.28~0.328 YERATE o= I(1)~(5)°l
A du)geFe] AlG7F F4FA (underestimated) 8 S 2 v|3k=dH, F 7}
2] oln|2 AZFE|E 4l A An|gEFo] YA S£F o)Ato] HW
TR AAZE O ol EASA FAY, Z2 HlolEdA R Eo| A
tzog vho Xetksleub o) dujgafo] 2 % o] & Ao ¢
oW Anlge] Agvt AAFH A 5 Aok A= AE D(6)(7)
A 7] HuHTE %—7} A E®)olA Alriie 483

OLS ACF

1) (&) @) * ®) (©) ™ ®

LO4%* | 1.04%% | 1.01%* | 1.05%% | 1.02%% | 1.01%* | 1.01%¥* | 0.99%*
%1 0.002) | (0.002) | (0.003) | (0.003) | (0.004) | (0.004) | (0.005) | (0.004)

0.09%% | 0.07%% | 0.09%* | 0.01** | 0.004 | 0.32%*% | 0.29%* | 0.28%*
(0.002) | (0.002) | (0.003) | (0.003) | (0.005) | (0.004) | (0.004) | (0.005)

ox I

kit

Fixed-effects

Firm No Yes Yes Yes Yes No No -
Fuel Type No No Yes No Yes No Yes -
Plant Type No No No Yes Yes No No -

Plant No No No No No Yes Yes -

Year No Yes Yes Yes Yes Yes Yes -

R? 0.93 0.94 0.94 0.94 0.95 0.95 0.95 -

FA=A (M) 1,984 1,984 1,984 1,984 1,984 1,984 1,984 1,984
22 7] (7)) 113 113 113 113 113 113 113 113
A5 Are] 427




2>9] F(8)2 FAALFE ol&ste] 2(10) whet ZF )
o] A=W AAAES ALK A3Vt (28 4-11% 2o =) s
7121 1990 dF-E 2016 37FA1¢] 717 &< 4] #3& HH o
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> e

2o] SHWRsISe] gargo] FExol Q=] Qouk, U B
719 749 BEuT Y e AL HolT x, P 259
WA A BR3P R A 2N e,

Density

=
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