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olL{x| BZoI2st M=(RPS)= wHlH ZYS Qs %AIOH M| WHRHS FU 4

QUTH= Bst S JHR|D UKIR, =2 TESK| U 27t ZFVUSMREC) I8 SO U

SrsoR Mol A R ZASIRIC. of, REC SIZ20l4a} 0] ASSHe MAh
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REC Distortion as a Quantitative Control Policy
due to REC Depreciation

Jongmin Yu* and Jaeseok Lee**

ABSTRACT : Renewable Portfolio Standards (RPS), one of the most commonly adopted regulation for
renewable energy expansion since 2012, has the obvious advantage of inducing competition in power
generation source and alleviating the government’s financial burden. However, the abuse of credit
multipliers and the use of national Renewable Energy Credits (RECs) have resulted in the distortion of
RPS as a quantitative control policy. Just as no face value 10 years ago can hold its real value, this paper
highlights for the first time that 27.8% of total renewable obligations over the total RPS period were not
actually met due to REC inflation and the consequent decline in the value of renewable energy generation.
In addition, the distortion of face/real value of REC causes problems in interoperability with other

government policies such as RE100 and Emission Trading System.
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REC E=7Ix| si2tez 2let X SHIEXIZAMC RPS A=

. M2

1995 7] Yol California)T=ol| A *]5 2|-8-% AR A AA o7t A=
(Renewable Portfolio Standards, RPS)+= 0] -2 =7} 4 2] Ao A] Az 2] 2
o I E A%t =2 Aoz A g 2853 Utk RPS A == 3w o ARE S
2 RO O FH]E o HhE Al AU A& o] &l A 5-FtHe S & F-3)st= Al
L2, AP AU S-S Z-8-5te] AU A A 7|4 8e =5k, o5 E8
W74 shetat B St & 32 = Stk RPS A|=sof A=, 57} o) Fofsh
7] Equj*Oﬂ S Triof thgk et o So] g-olekal, ol FARE oA B-E-E ol tf

= Xﬂ*o}oi Hl-8= W o e, AR Al By A do] g7] el

AR A 55 S Sl 3ol Ae) Aol s B2 7K
RPS A== % @'ﬂwl:‘x?a o= ApEobE]A] ok o =Rt S A, AAA
20107 440 o= Ao YR Y-S Edf| AR B3 71 24 E 4= 9JtH(Lips. 2018).

SHAITE AR AR 0] o[ A o]l A--AA] 4L, ThFdt U A Y A8 4
st7] 98l E4 7le 9 oy x| ol thsl] Ex= g (carve-outs) A2}t 715X (credit
multiplier) ¥4]-S AR 0 2 -85} H b2 Al of| L 2] W 7|0 tfj 3
0| Y Folshs YA Slulakn S A 54 U A % 71 4E 4
AP ol thal 17 o4 B2 ofste] Aol 2] B591%H(Renewable Energy
Certificate, REC)E 5-6]3}+= HlA]o|t}. YUHLA 0 7 71=2x]= A& o & HulytE9]
A Aol H agha]of w2t 7k 2] A= E AAsto] folshs 2R A, sid oy

Aol diet 71 ) AFA & aLefsto] ApE A Q) AvtE SR gtk

2uel= 20123 RPS =9 0] 520161 55 Bjof-gt vl e 3 = F& A%
SHHA AR o YA, 7 E REC 714 Aatof| tigt Aei7hg 242 54 o= A
oA £ 7152 & Fofstal olet. 53], At o] Wol A A& ghahA] &
T A A A ol Haf BAI & B o &2 A Aol dit 5 4=
2817 Sfel T A A ko A ARESHAL QlTk. SHAINE H 7FSA| €F U E o]
Treol S7IsHEA 7RIS S8 A o] A A 7hA] 2 ot &g v A] A
S HUSH FEFEA o dufjsto] AR Al =2 Do) Auffsial 3l Alo] obd
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7ok ool A7) oA 7S A &2 QlsfA IMWh jEd ko] tisff IREC o] =
& Z1 o|5}0] H/Fo] o] A A RPS Aol 4] FA|SHAL 9li= IMWh=IREC HA|7} 5
U213, ko 2 g A A RPS o3t A A 352 7 AHE9] & il RECEo|
YA = ol EA o gk a2rlo] P @ siths AL oju|gich
ARG A 2] AR Aol Al g == REC= A A ol 715215 w53t A & 4
HE} o2 51, 1.5 7122 S Hoislal 9= AR A of 1 2] Y-8 0]-850] 100MWhTH
o Aol WS, 1SORECTF etk hAIRE o17]4 71541 9] oY
A Q7 A7) 2 aaks e d A9 Aol v A] By 5 ez RPS A
0] e F21S ofj=rek 4= k. of i d] 100MWh AR ol | <] of] el 1.0 s}
L g 7227t HEE A0 oo JALS-S A} 100MWho] 5 u] 2] = Az Aol Y
| ZRte 2 &2 [00RECE AT UA o A2 02 A& 4= Q17| iZolth 22
R, FRIRIR AR & 7S Al AM o] S7tekR A St REC7} 1.0
Tah= Aol vid o F7ksaL i A olt. o]of Blaj REC Fgafrte Qlgh
REC 7} o] 5es}iL §lo] REC 7Hs A1 7} 4 A48 ghi S SFA] St A ol | A] At
AARE tigh A2 BAfoleh= REC 7F5A] 9] 22 H4o] S|4 wil Qe Aoz |

[rt
il

Bor
=

U RPS 7152122012 A| &= AJ3 o] %, 2 /) A& s£3hsto] 5 311(2014, 2018,
2021)°] ZA WA = Ak, 7HSA] Al ez o A AE Aol Rt 7= A4 < i}oli Het
o] HhRt AP ol A Baa SAAE 4= ok
HFE7ISAAIEE B83to] 27] n| <l B8 A= 24
A FYREC 7152 AA = AMdAE 2] =9 oS 22 dAde =
7t A AR AR 3 Aol a2 ARG o= Qlek EJE A XH%‘OM A 7le
o] =] aL, Yl A L o] F 77 eheFai ol whet s ol Al B 7)ol ek 7P
SA AAZF AR BASIAI AL =T, ol AU A Al Eda 7HAIE 4= AATkD
RQET} o] REC Hut 71219 4% % 9] = IMWh=1REC HA| &€ o w2
AT EE A E Ao AL, ol 7HA7F F-EH I RECE sl A RPS A|m=of A 2] A4l

1) 370 440210 A= Aokl AHEE(2.0), ARAA] A W o 2] & 65% 71222 +0.1,+0.2), WA
210l 2| AA|E HFHB](-0.2)°]] Tet 7HEH] AL
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2501 /x4

= B 712ATE I AT % 7| EATek] EAL A g
REC 7H0) 3782 15} AHG-8 241 il ol o i =3k 11, 53l 4= REC A 8710 & %
o2 Qg e Y AP Atk vx o=

7gote] HojF=al, REC 7H4] 9f
el

6ol M= 24

1%
FUE
il l'l
filo
o

-

1. g3 S

2019 7|2 A |7 3471 =717} RPS 2 A eletal Gl A0 & LehA| k) =7}
&2 RPS S Al sh= Aoyt a4 52 Aolstth |A, ml=-2 =74 5 2ol 4 RPS
RS st AP 54 vle oS A YA = AR AEE 35
SH=S 5kl Qlrk AA| S170 5= Foll A 307 =2k 94 € D.Col A RPSE Al3star 9l
£ A0 2 Yehti=d), 2 39 o) Fu]g-2 7+ Fujct Aolslth(Shields, 2021). 9l& &
H, 2007 d5-E| RPSE A€} ’5]-—’ Q)= ujy|AElMinnesota)F= Al ZfAJ of L &] 2] FLH]

E22025E71X] 26.5% = =314l ¢t 2] Z Y oK California)a=%= RPS& A & 5}aL
Qg AR HLS 20245 7HA] 44%, 2030 744] 60%. 1] T 20459717
100% = ot A 532 o1l Qe A o= e RPSE A 86t Sl 71 &
0] A Aol AS B 4
o Aol ] B el AR 02 4, 2002 HE] 2017 W7HA] A Buf AL A}
(Electricity suppliers)>) & fh44-0 2 vl Z7}ah 2gape] A2S Ao 2 AF
23fo] TR O malsl QA ol %] T3] %A % (Renewable Obligation, RO)
£ AT ROSOIA, i AdARS2 A ol e 4] 2)7+0| 3 57 A(Renewables
Obligation Certificates, ROCs) &1, F-&H(buy-out price) ‘H4, -2>ROCs 1 2! H
S Al Yo ol g o alE 4 R shelrkarel] 2 2017).
T Hi3EA]QIRPS A8 =0 24, 2009 of = 7F A W of| A AR oA A] H]

3) 7k, e, volxjE]of, Hopz et 2 go], Fapjof, gjfopuol, o] Ao, nlat, I E, W7o, ¥
£, FEjulof, AU, AejErt A9, ofgelu] o] E, of2JE|L, dupyof, =, ojAuked, QIE, <
Ty Ao}, o, A, A, 7| 27| 2 A, Fete., | F, 225, Z9e, ey, 3, 5
4) REN21(2009~2020) Global Status Report
5) 6tj] H|o]#] 7]¥ : British Gas, Scottish Power, Npower, E.ON, EDF Energy, SSE
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REC HE7Ix| 2oz QIst 24X EXEXIZMS| RPS o=

28 20% EAstcl= Al AY ol U &) B3 (Renewable Energy Target, RET) WM Z1}
A7iek. S0l T2 20200l A wake] AAA]A] W) 23.5%0] Dot
o, AAAIO] 7] Hl% Bl 27| R A2 LeRIThe) 55 4220201 o] F
of Ao A SIS uhz AN|SIA) oL Gl Aol SlAITE A S5 Aol 4
oA Birc} o Zelst Aol W% S 8IS 7T Q) HEelo}
(Victoria)9} = €] 2] % 2](Northern Territory) 1= 203047} 2gol|i ] A 2ju] 5
50%, % 5(South Australia)F= 2025 F7FA] Ao Z| AH H]E 75% BHE 714
9= Ao e, 9% 529] AAoui %) u]%-2 Sk 202 dukech(Atholia
et al. 2020).

Selufeb 200215 E) AR © 8 W AR0) 4] 914 (Feed in Tariff, FIT)S %2
5}, 2012 K- €] RPSA| =S AJ3Y5laL Qi) 98] AH = 27] RPS =2 53 oy
7S Fof AelH o= THA o] AAE I sho] AR AT A] Hyg S} o]
£ AR sk, date] A=k 7]HskitE. RPSA| = Sholl A 327 Ak= Al
Aol d 2] AdH|E AR5 o A& ABARSEAL, A A ol | A A A = 5 E
RECE Fifsh= o2 359 7d= A& o ok S-2uete] 49, RPS 3525
AW o8} Fg A= Aloy A B A A A] 7 - o8-+ B ZXIH Al (414
Aol AR A3 ) A18 2= 2J3(Al - Aol U A] 552 A ofl A SOTHKW o] 4F2] kA
AH|(A- A A ARl A L)DE HARE AL fhe A SAL, 18 AL S A Ry
ARR A olE]of Qlek 20214 7] Sl 39 ARE F 237k OElE 5
= g dAY, g I, S A, S A R, e R, o
AR o) 670 T AFSIALe} TLEIR F7Elis AR S AL T A
|, SK E&S, GS EPS, GSutg], i22F 0|, A A &=, Fefof | 2| AH]| 2, of

A, of 2uh g, ZA9], FFHE-— TS, po U A Au] L, GSEald e, 24T
P, AR, Lol d A A2 o) 17 7] A7 QIR

= A AT A B 7] 200 wet S Al Al Fofsh= RPS 3597
(oI5t 7= mid S7HA71AL =H AFF RPSE A& =949 20129 6,420

0.

rE X

.

)
R

oft 32 of

E (T

N

6) CarbonBrief & 0] ] (%A Y: 2021.08.01.)
7) A EAALYE(2021a)
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MWh(2.0%)0]| 4] 2020 31,401 MWh(7.0%) 2.2 2F500% Z7}5}Ath <& 1>2 A%
W o) e 15} 0] 2 Mol T Q). E3], T 10] ol H o ek 2020 7] A
A o] 5252] 80.16%2] H]5-& AA|3H3L QUrks) 187 wEo] LEIR TR Faolr
AHE-0 7L RPS 23 2o 2R 3 ok QIrka 3 S 9l Fojth <12 1>
© 2152 5704 1E(2016-2020) ERHO] T8 0] 453t FFO|RAS O] O] Rekg HofFT

J=, A ool su]go] FolAHAl, TEelAle] o ek w2 Z7)6}1
Qe S HolzT),

(B 1) 9= RPS o2&

BENED) o ey

REAUS % GWh ZIREC
2012 2.0 6,420 =
2013 2.5 9,210 =
2014 3.0 11,577 2=
2015 3.0 12,375 2=
2016 3.5 15,081 =
2017 4.0 17,039 =
2018 5.0 21,999 =
2019 6.0 26,966 =
2020 7.0 31,401 35,588
2021 9.0 38,927 47,102

EX: =oluATE FHIA(AMY: 2021.11.15.)

RPSE &85}l AU A8 H 57F= 5 5= 7FHA HdE 483k A
A8 YUTE WA, vl= YHF F=RPSA| = Wof 17)] o9 7Fa-2| & 483kt Sil%
A0 2 Yepdti< 1Y 2>.10) ofj2] X Lf(Arizona)FEol| A= B g of| o2l 2812 7}
= Holg 1 ZF2 2+ (Colorado), FEl¢o}(Delaware), W & 2l =(Maryland), 1] A|

8) ARIEAAH12(2020)

9) OJFHlE: 7|E LA A, A AR 79 =] vlE

10) Arizona, Colorado, Delaware, Maine, Maryland(expired), Massachusetts, Michigan, Nevada, New
Mexico, North Carolina, Oregon, Texas, Washington, and District of Columbia(expired)
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REC E=71x| si2tez 2l UX SHIEXIZAQ| RPS o=

(a3 1) 22 54(2016~2020) ZZL|2XHIE!)

lo
40
0

6,000,000

5,000,000

4,000,000

MWh

3,000,000

2,000,000
1,000,000
0

= o=

wH  BIIHUE  SIHEUE  BILEUH  BISHUH
m2016 w2017 m2018 2015 m 2020

EA: ARIBAAER(2016~2020) AL RS HEFO R A2} 2HA

ZHMichigan), YA €155 Washington)3=2] RPSAH| oA = 7152 &
0.7~3.5 HQ] Hol|A ZF FHE Aoldt =27} A &=t 2>, ¥ Fd 7|22 =
A B, dekeo(Delaware)F+= 5= ol A 2|4 50%2] | 7F Al 2%= B g}
Y ALH, 52 F F2ATETS%013RL lo] A7 Bjefd, F= AlHlol =71
L1725 Alg_ie). 212 ot 5= Ufofl A2 == 2012 128 714] &f F-2of thsf 1.57}
SAE FARAL 2017 SL7FA] ARG = W9 si4fs- 2ol thalf 3.59] A&
otk =2 FEetolu=(North Carolina)oll = SHUEE A UA H55d
(cleanfields renewable energy demonstration park)of ]x]3t A 20MW H}o] QujA A
Ho]| A A4HE RECO| tisf] 3.07F5-215 F-ofsFtHPIM-EIS, 2021). “L12|a uel
(Mame) = 7)) Abslo] ehopy B Sk SlsIAl AR U E ol AR E ol
o B9l A] FA] 0 o]of that 712 = A E Tt AR AT H A 51%0] A H
& ol bl epo] 10VW ol2}e] 15 AL 719 A4k ) e
Eof tfsf i EApRkA g S el % shusl | Ak A 1571 2
oS 2 = S A0] A FECE

e K9 o
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I s mutipliers ] 2 muttipliers
B 4 muttipliers 1 muttiplier
I 3 multipliers

4 Lips(2018)

(&# 2) 0|= W 4 REC 7tEX| M At

ZH(State) 7} (Multiplier Value)
of| 2] ZLH Arizona) 1.1-1.5
Z 2 2}%(Colorado) 1.25-3.0
2 AED.C.(District of Columbia) 1.1-1.2
g2} o}(Delaware) 1.1-3.5
u}-2](Maine) 1.5
o] 2 =(Maryland) 1.1-2.0
| A}SeA]| 2(Massachusetts) 0.5-0.95
1] ) 7(Michigan) 1.1-3.0
d|u}cNevada) 0.7-2.4
FHA Z(New Mexico) 3.0
A 7)E2}o|U(North Carolina) 3.0
9 #]3(Oregon) 2.0
Bl A} (Texas) 2.0
2] X El(Washington) 2.0

ZX4: Lips(2018)1D

11) 100kW ©]3}2](Residential and multi-apartment buildings) 2~ B4 : FIT 100k W~750k W(Commercial
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REC HE7IX| sl2le2 QI5t U™ EXIEX|IZAS| RPS o=

223l F=9] A9 ROA = =T FAloll e W o His IMWh=1REC= %

U T 7S AE A BB SRl ol 5 A 2.2 7] Si7) vl oA
o) 1T 1 Aalel o] w2 obp Bol3y 918 Sl £AF 2ay] i), Wl

71&8AEE 7IEL 2 AUA Y Foishe 7RIS Akl A, 7 A] TE <
283} tHOfgem, 2018). ROA| %= 3}of A RO bandof] w2t ROCE A5 EH5H =,
16/17d 7|&2o.2 g9k % (Solar PV)2 1.2~1.4ROC/MWh, 842 (Onshore Wind)
0.9 ROC/MWh, 3JJAFE2|(Offshore Wind) 1.8 ROC/MWh, 2=2(hydro) 0.7 ROC/MWh
5 50| Th<E 3>

(# 3) ¥= RO band

Band 20130]4 | 2013/14 2014/15 2015/16 | 20160]%
8% 8% | 8% | ew
7} 243l d B 8l(Advanced ) By ) 19 18
gasification / pyrolysis) ’ )
7|14 43} (Anaerobic
= [e]
Digestion, AD) 2 2 2 19 18
CHPZHE- #7] =l A &|(Energy 1 | 1 1 1
from waste with CHP)
Z] ¥(Geothermal) 2 2 2 1.9 1.8
A (Geopressure) 1 1 1 1 1
2~2(Hydro) 1 0.7(1 ROS)[0.7(1 ROS)|0.7(1 ROS)[0.7(1 ROS)
) X7k (Landfill gas) 0.25 0 0 0 0
2] 7 — AAS
as A7 - SR @andfill o0y g ] g2 0.2 0.2 0.2
gas — closed landfill gas)
2| 7IA - A3~
PR A7 = S Landfill |\ | o) 0.1 0.1 0.1
gas heat recovery)
Ap7 A (Microgeneration<=
50kW DNC) 2 2 2 1.9 1.8
S-A13£2(Onshore wind) 1 0.9 0.9 0.9 0.9
3JjAF=2(Offshore wind) 2 2 2 1.9 1.8
A= (Offshore wind -
demonstration turbines(ROS)) New band | New band 23 23 23

rooftop) &1+ Ej %% : FiP
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(E 3) ¥= RO band(#&)

Band 20130]A | 2013/14 2014/15 2015/16 | 20160]%
" £ £ £ £
ARG 2](Offshore wind
~ floating turbines(ROS)) New band | New band 35 3.5 35
7]eKOther) 1 1 1 1 1
3} 7} (Sewage gas) 0.5 0.5 0.5 0.5 0.5
e} oF=Z(Solar PV) 2 Retired
AEE ooy
(Solar PV-building mounted) New band 17 1.6 1.5 L4
A HiFB(Solar PV-ground |\ png | 16 1.4 13 1.2
mounted) ) ) ’ ’
7}23Y G 5-3(Standard
gasfication / pyrolysis) ! 2 2 19 18
%% (Tidal barrage<IGW DNC) 2 2 2 1.9 1.8
Z2(Tidal lagoon-<1GW DNC) 2 2 2 1.9 1.8
Z3(Tidal stream) 2 2 2
1}2(Wave) 2 2 2
Z(Tidal stream —
enhanced(ROS)) 3 3 3 3 3

Z4: Ofgem(2018)

= 0] o= RPSE Y5kl QA= AL B Al =5 -85kl Ql=tl, Aol
U A oAl = ol A 7 7FASRHAIE e shs e A-8-5taL itk =42 A4
oY A B = ¢J3l Aol J A ¥ (Erneuerbare-Energien-Gesetz, EEG)!12) & 7t
o2 3}71 ik £5, 20164 A EEG 2017641 7]229] Aaoid 2] 1w 219 4
9] Feed in ActS A9 24| % 2 o4 5H 8-S w11 9lek. o] Auj 2] Slel
Al t=ASE714(Disclosed Ceiling Price)2 AAJ ol | X QA-H 2 AlolshA| A-2-5)aL 9L
=4, 20214 7] LutE ] g oF3d 5.9cents/kWh, A5 g 9F329.0cents/kWh o =2 LE}
Fom SAREE 22021 6.0cents’ kWh O 2 1146101, 2022 @ HE] 2% AT A 02
LERGTtHEuropean Commision. 2021).

12) BEGE 59 A4olul ) 2 913§ 27 3

oX
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REC HE7Ix| 2oz QIst 24X EXEXIZMS| RPS o=

Jelsl g, RPSE ARSI QI 71541 S A 83k QAL A8 FaEL

a59| 7Es A A A AU A L 7HA] Ase 712 FA AU 7 Al A
= A2 AU e AAES AWkl Ale e = 5 Ak vl=re] A7, RPSE A[¥s
AL Qe T Ui 712 A 22 1.09] 7HeAlE 85l Jlew ST Ve Al
Al U] A AlEeIU Al W AR A, 52 A1 =1 o] ZRAES o=
HFolshe P2 o] FoIR| AL 17| w2l vl W) 7FEA] S FEA 2 Aol u A it
EZEE2|Q Ao opd FUl AR SRS e A A =) vlE-of H et =
2Rl A& 2l 4= Qlek 18] al = T AN A7 7HA A =l SHE sl v o]

whe} ROC A5k 222 gfofsgo] A< 2013 W E] 20179744 1.6~1.7ROC/MWh
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