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A Study on the Causality between Electric Reserve Margin, Electricity Tariff, Renewable
Energy, Economic Growth, and Concurrent Peak in Winter and Summer:
OECD Panel Analysis

oz -gFu-us
(Jung-Ho Lee - Kyung-Min Park - Jung-Gu Park)

Abstract - In Korea, prior to 2011, the electric reserve margin followed the probabilistic reliability view and the planning
reserve margin had been operated at about 15% based on the assumption that power outage was permitted within 0.5 days a
year. However, after experiencing the shortage of the electric generation capacity in Sept. 15, 2011, the planning reserve
margin was selected as 22% to improve the reliability of the electric supply.

In this paper, using panel data of 28 OECD countries over the period 2000-2014 we attempted to empirically examine the
linkage between reserve margin, electricity tariffs, renewable energy share, GDP per capita, and summer / winter peak-to-peak
ratios. As a result, all four independent variables have been significant for the electric reserve margin, and in particular, we
found that countries with similar peaks in winter and summer have operated 4.3% higher reserve margin than countries

experiencing only summer peak.
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Table 1 Comparison of Winter/Summer peak by Year in Korea

o SAEA SHAIE = g-s}ﬁl
(MW) (MW) T X0 E(%)

20034 45,062 47,385 49
2004 46,387 51,264 95
20054 49,990 54,631 85
2006 54,451 58,994 71
2007 55,508 62,285 109
20084 60,947 62,794 2.9
20094 62,645 63,212 0.9
20104 71,310 69,890 -2.0
20114 73,140 72,190 -1.3

SHE HEY Q= A BR(EY, BYY, £2)9 29 3
&g (dispatchable)o] HZAE 8 3}, AR Hlsl w3 7]
olgo] §As] ¥ Zlo] Aldolth olof wet B =Ee HEY
Qe A EY, HYE, 1) S22 AZoHlg Aol of
o wiAISHICE. 12Ut Chen(2015), HFAIRN(2008), HFEA(2010)
= ANAEEEY, Bgd)Y naRd 58 gry Ee Al
AMAE aEst BF AdHl oulg AMdHe Rotst HE QT
[7,9,23].
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vl B SyEHeel SoHA ul3A0lE (5 Sumter_y7)2l
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Table 3 Applied variable values of 28 countries (2014)
(unit : %, dollar)

olck, HO|QWR, XY, ¥ B B4 AMYOE EREIIE 5 ST o e Bl i
A2t A 7HsSHdispatchable) AMOURE AAH|E AL ——

o] |82 AL S5 335 258 12.7| 54,362| 591
QAEZ|OF| 864 267 | 132| 47175 1.62
AR Hens - 7] of] 148 244| 254| 44630| 7.00
WA A1 A A ) 82 8 A= 634 174 117] 20203|  7.00
A=A A A T T A EFaA 100% (3 EEE] 279 403| 420 59256|  7.00
ol AELo} | 764 169 11.1] 17,302| 7.00
s ojREol Wie AAldE MEsA AHR BERPIE z8= | 88l 07| 120] 42813] 700
SHAIUL A, WAFOl ALRY, REY ARjA Avgeol 54 | 405 5% 4LLl 4o%6) 700
TALCE HELL ASs] ALNE 2 B IR 52.0 236| 249| 21,736 7.00
71 27.2 158 471 14,118 7.00
Erd 9 Z7hE AR WAAR] AQTE (20148, MW) o= 43.8 305 25.3 51,199 7.00
Table 2 Ownership of renewable generation facilities by olgelop 754 307 232| 34295 7.00
country (2014, MW) = 471 253|  10.0| 46145| 487
igi= 116 110 36| 24498| 469
T g2 | B | d) | =F WAE | 336 90| 47| 9493 700
[YSAL &7 111 603 1,926 3,801 Hgsce 37.1 252  14.7| 50424 7.00
A 1 95,981 9,065 3027 4,004 =290 28.0 127 271 89,027 7.00
- FAHE 36.0 236 74| 35557 7.00
2 26,092 2,668 4953 7,805 Zae 22.4 192 11.3| 13,987 7.00
EEEZ | 436 292| 306| 21,389|  7.00
Wb AEHFAL AROIALE 1 AROIALE ARl HIE SZHFI0H | 66.1 214 73| 17,925 6.09
u SHElo] o8 AFAROR AsEH0 JEASeE AVE HY SEHIUol | 539 213 69| 23159 051
= ARMe EXNg T1dste] IALAG ANEE dHgdh 2H|¢1 97.6 205| 282 29468 163
Zgsto] AR 82o= APEeint. o, IR Tt EE Eatilu]| 35.6 214| 133| 53599 7.00
Adl= 149 YOE THsolE Z0EA] B =F9 AHoulg Eat Eal 74.7 209 6.3| 75422 7.00
g AN HRHE At Alo &QlskeTh El7] 60.6 169 53| 13312 7.00
Al WA =Yl 191" GDPE Sadorsky(2009), Apergis = 34.7 256| 202| 40,370 7.00
(2010), Menegaki(2011), Lotz(2016), Bhattacharya (2016), )= 238 125 77| 50918| 649
[to(2017) & T Ad =EolA AREFEES = thAA ey 457 228| 153| 371371 6.14
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A, oA w=Agke] &Aol7t A2 SotA sAAS A9 WHedk
O] Ao = Ag=Ar.

Eoh O] Has SoA wA Aot A2 SoiAl SAIAY]
Fole ofgrgdlo] ofgZo] ol dulge s IRt /A
SolA ulA A7t dEsl 26 B 1A 5) deols
Fgdol 287t JeBR, SsHA 12 Aot A2 Lot
FET Z10% Agsltt. M9 fRde A0l HIE0~10%)01
et SAEE AEs) & dak AOHIE0] 7% olstel Zol ¥
7F fEet 2oz FAH0] Mo FHUIRE 1%9 Mt s
29 Z&airt.

2 oy

2870= 15\ A9 W4 ZES =2 BF BAE & QK
o SXE9] olFiE wY1 Pl UM FHE AEUEQ 2014E9)]

ZF 7P W g #® 3ol AlEsiRch
¥ 30IA He BHRQE ZO|, tighl= 20149 7|E0% 2870
0] 7H} Yo JHEg ®Arieae &

s g
2

Hl
N

o
i
=
2
pes)

gt FRE 29 29 WA 0]0] F WAz XEsirh
Eo A (EY, YY) Afuie R4 £ Y JRe
0] 98%0] Yotz =E01E Aelstils= 7t BRIt

S olHlg 7IE AFIE AWHEH, =9 7] Ageg
A 2 JdYeg OHFRA Pris 2 e 5H] [EREES
(NERC: North America Electric Reliability Corporation)OilA]
A= 71 AHOHIES 15%0]H [24], ENTSO-E(European
network of transmission system operators for electricity)ollA]
Uast 89 IFgdHig Ao m=EH 201490s 2L7%2
235 AEstal HoQou25], # 40lA He Hiel Zo]
OECD SA19 AHgE} 13 oz ALE o, sy Al
A(EY, T oHlE AMA drEgox] M elsilEolE
E9total "= 238%, TEA, =Y, 95 5 §H HEE9
7152 30% 0149 ofHlgE Hola Ao AUMRQE AA| &
o Alojoll WE7F Qe Zloz Holth Hrl gkt oA 2
Mg Qalide Tl ool tist &St HEVE Hesitin
AFREIL

I 3014 HOl= 20149 SskA w3 Aol A 7% ni
9l g2 Hole= =717t 87i= Holl glolt, 200085 E & 158
9 717t £ 19 o4 7% Mo e Hol= Fh= 15720
24 fon0is SAE ¥ £ A= AL AZHEL.

Tt AEEg A7) flsl 1919 GDP 4WHE o4 =71}
ANE MW =740 Mgt e ol B 40 AISIATE

E 4 BAUY 7SS RG] B HIA (20148)
Table 4 Average comparison of segments(2014)
(unit : %, dollar)

SR £5

GDP | ¥ L g | S
:L'Er‘:ru-:v'— O:]]H]E 91_1:1 ESEee GDP J-L]i

o MYV | HE N
4TS o4k

o 40.1 251 176 | 53567 | 6.35
ukg mjut
4Tf7Hi]LL 514 204 129 | 21,174 | 592
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HF 4014 HiE Hieh 20|, 48 njut w7159 ojHlEo] 4T
= Ol =7FEHD 1% ol EXIth v 48he ol =71
9] 7Fg& A71_=0] 4tk nlgt =7t Hisl 25%01e =%,
AREEE FRblek %7K =T 199 GDP o2 &%
2.5HIACE Sl mARlOlES 9 1% Ol #e HF 1%
2 AEthe A ZoEzE dil AAe 2 anrt ickl
AFEEITH

2.3 BAUHEE

HA AEPRel HEREA 71Ol WY 118G (Fixed Effect,
FE)?I od oS} (Random Effect, RE)E HIWEIALEL E 5
ol Hi= HIQF Z0] Hausman testo] Q8] FAF7HIQ Qolg
WREZE 1% RYG=E0lA 71280 wet I8 FE) ZEe
AFSSICH26]. A AE ofH|g9 AL Y =719 ¥E A
HIgoL uage ARESIEE =71 9] ggo] IXA €
OECD 7HH =719 SMo] ddotEg sid JAFIKFE)7}
7V Hgeitial SEErh

24 B&43

S5 VN, SEds 400) thell E-views?] mid 118}
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Table 5 The result of panel fixed effect

Variables Coefficient
1 Tariff 0.0354 5
2 Renewable_rate 0.5059 5% # =
3 Gdppc -0.0013 %
4 Sumter_y7 -0.6112%x*
Constant 80.742
Hausman 0.0007

w, xx xxr= IEOIR 10%, 5%, 1%9] EAA foHE 9n|sirh

F 504 Hi Hiel 4o SyMs o BF 95% AlElaEol
A Rast oz #EHICE ESH #FE R-squared #e
0830 Y0 =& ZIOF wrHeErh

ety dgoHles d8oks gae tEdt 2ol d8d +
AT

reserve_rate = 80.742 + 0.0354 x tariff + 0.5059 x
renewable_rate - 0.0013 x gdppc
- 0.6112 x sumter_y7 5)

1) A7192 FEoHIE1 Hpositive)2] QAuAZE Utk A
71920] EoH oUXE s =i durEZS 13
EUs)E WEoA AHor|go] S/ "l o)zl
A6zt MeEeFAR] FHT AHegd Bl BEA0A o
FH ‘e AP4QE AtEoz ue FArgs S 7191

Hoglgn Moles, MMY, AL, S5 SAIT I 2 olnta o7 ¢ OECD e =24 1419



= W1 Wg Zolske Zaoltt27].

2) AR HAedles Agorient Fpositive)o ATFEA 7L
AUCE AY drEe 15, HiE § AE Q40 wet HE
HEZ2 SAE 4+ g7 ST AIRE HIg0] =0 14
Aol AR gbso] Mt ol Fx 7]|0iE sio] F
He@a)E ¥Fal oule Sk "t o o)z
HEEA(2010) =20lAl AFE HiE Zo] ARA EFE 7|7}
o RE FMgrtol 71035kl oLt olo] tigh AEE
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ZIE AASE & 5 AT
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of S7-5A TaE EF thHig utol {lal, AZERE
g = Qe 7170l thE E20S0AOHE - 674E) AThE
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212} oHlgE BHsidle o, AR ouigol o 7% =2 A
OF LIEMITY.
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