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The Time-of-Use pricing (TOU) program aims to realize bill savings and increase supplier
profits by promoting the demand response among electricity customers. It is also increasingly
recognized as a key price-based measure that helps accelerate the deployment of renewables
by reducing the system variability they introduce.

This study examines electricity consumption behavior among households previously subject to
an Inclining Block Pricing (IBP) scheme but now have adopted TOU pricing under an opt-in
system. We analyze large-scale granular data before and after the TOU adoption, specifically
households' hourly electricity consumption data from January 2020 through December 2022.
Our analysis follows the approach of Hausman et al. (1979) to explain changes in demand
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behavior in two stages. In the first stage, we examine the within-day effect of TOU pricing
on consumption of each period relative to the base period. In the second stage, we
investigate the daily effect of marginal price changes. The estimated marginal price
incorporates consumption predicted in the first stage. To address the endogeneity issue
under IBP, where marginal prices increase stepwise with consumption, we use the unit price
of the monthly usage tier and the corresponding tier's income as instrumental variables (IV).
The consumption-reducing effect of the IBP scheme diminishes with the transition to TOU,
resulting in an overall increase in electricity consumption by 9.7%. Meanwhile, the
introduction of differentiated unit prices causes demand shifts, with 2.3% up to 4.3% of
demand moving from peak and mid-peak periods to off-peak periods. These results
underscore the significant influence of both the price effect of price differentiation within a
day and of altered daily marginal price when adopting TOU. In addition, households who
adopted solar panel systems were less price-responsive than those without solar panels.
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2 Aol 23717 SOt AFE TP APavAtSo] AEwre wAeIA L AN a2
Aol xR B 1o FEo] Aok MY 23AE AT +HeIAS NEUH AuAES
ARQle] ApEs o MEl, Aol Agus YAos AU ANE IS A
e 99 AAY olzE ANY 2IAS AEUWAL, A§ AT UAE AR HET 4
Q9irh The FRE AN 23AS Meuwston), MEeA| ¢ sk Afdls] J|ECR
R84 H§e Wt

Low Voltage IBP (2020.01 - 2022.12)
Basic . . )
. Unit Price Cumulated Consumption
Tier (KCR}}/@;%%) [min, max] (KRW/kWh) (kWh)
Non-summer | Summer (7,8)
1 1,035 [103, 128] 0 ~ 200 0 ~ 300
2 1,819 [211, 235] 200 ~ 400 300 ~ 450
3 8,300 [316, 341] 400 ~ 1,000 450 ~ 1,000
Super 8,300 [804, 829] 1,000 ~ 1,000 ~

TOU (2021.09 - 2022.12)
Unit Price [min, max] (KRW/kWh)

Spring/Autumn

Summer(7,8)/Winter(12,1,2)

Off-peak(22h ~ 8h) [113, 135] [128, 150]
Mid-peak(8h ~ 16h) [145, 167] [180, 202]
Peak(16h ~ 22h) [166, 187] [221, 243]

Super Same as IBP
Basic Charge
(KRW/KW) 4,900
1L 4= AF A3 AGAuar A8 $28 A9 AAE Q5A (2020.01 ~2022.1271K] 2.30]

¥t}

wARFAE A

ch

2 200kWh(200~400kWh)= 2%A|(Tier 2) @20o] &84
PaA 99 age sustAe, 77

=
.
L.

el A 3EA(Tier 3) 230l
8 Ao A4 AgY 7IZol 2P,

+ v sig 71kt

ujgo] 7tess

718f AR 7]1&(Non-Summer),

Qg

1 0

7]-K01- 1%0 7}_4 =0 7

Ui

371 @9 ol 4
2| & 200kWh7HR] =
}.
o}, spolE 2}
uhe, AAE 22

Aol wet ©9l 7hAe] Abs A g WAoo

F 85A= 71

23 v

Alo| A& Rpo]2 wolth =X Q ZA|A=

1 3Ke)

B 2

#£7]5FAt)

$asts WA a3A 7158 7K
16(Tier 1) 0] <§=/0f, of

400kWh2 E1}sts AFRaF0

AH|F dAglo]l Al R

JECERE



avlgo] ot Debxls wE, AN a3As suln BEsbl A A3 slEoR Jle
Mol A9 AurH oz kWS Aofshit, o] e AAE 2FA

al
712 8e2 147700902, AR 7lEeaut X =4 ol FAQSA VIEoR

9 of 100kWhg AMgste 71o] RA) M7 RF(71RRg+A JertE e 570l
o},
Egh AN 23A0 @e ade RHAIA 18 R 28 23T gAR £E0l7

2ol 3kW AGS RASIHEA U 300kWh FEE 2ulshe 7b1l A9, RE au7t 3
Bof 270 ol FolAITt Sl LARIAWC AAE RFA F aFo] o ¥ AFUL
2

g2 2 ZAHKEPCO, 2022)0] W2d, AZEo] H3 7}7 A AL 244.97kWha
= e AFEUA AN 232 AT AAA 90| BEI Yoot
e, wRlQ A 30U @3S AEwE nau] sl A9, AXE Q3A T 230

g $AQFA 3T aFuch W] gl g fE BAgle]l AAE 2FAt AAA
Q% Jp5iol ot olo] me}, ATHATAE AAE 234 FEE Y] AAE
23 Agold YAo|ES 2gsto] sulalSo] AAY YT MY ALGFY S WL

1A oEE 7] 83 Ay ang =A% 4 g sk
Aol N e o HAAGFol We bt ANE 23H = Al 3 3t HHuct A
A 93H @9 71o] o, ol mE ulg B JhsAol ke A Heh 47 A
g 2 A9t B3 FBFATAE uldo] AMAS o) AgFol L shpel A 2
A =Yg AFMoz gEstgch 20219 99 AAE 83A =Y A7), Y 450kWh o]}
AHgSHAL W A7) 30| 850009 olgel 17E tgos A a3Ae AAA ol
2 Pxste 8 ZEo| o] 2olMTH(ZE MBC, 2021)

M

lo
fu

L2stel AXE 2FA| Al

td, Ao aAea2 2 1.000kWh o4 A &H|ES 7|59t 7oAl &7t kWh ARES

804~ 829¢0] ¥ Fatw= RgAlR, ol FALFA AAE agA R0 FLsH
HeErt = 9 1,000kWhs 2118 ZQ AAE 22A171 o o4 XMLLx] o, 1S

S & 6xE 7tA Wgo] oA ofrlolls 20221 42w
1089} 7t 2ART ofyt 5/7t2, o5/A42 U AZE A5 85 A8: =gdHT. &
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4.1. glolg
4.1.1. gojg F&

AN 93A £9 A 7bpel Ak AR Av WY wWete 2Ash] s, 20204 1
YRE 20229 129714 3W%He] A WY A1§F ololelg SusACh AREAN A

o O
M QAL =YE Agol 20219 9€olu R AXE 838 =9 Ao ooeg BT 2

ju
1

Ak 2 qloich i 717He] flolElS 2022d 129 7|&Eo2 AAE QIAS AW Q)
+ 1,3927}19] A x| (Treatment Group)at VA, AIAE QFAlE AHHSHA] 42 AFe
Ul 10,0007ttoll 24 £ <H(Control Group)s &5ttt o] o AAE QgAlE AEig
1.3927 = AIF= AA| 7Fe] oF 0.5%0] siEsteh(sh= ALFE SR, 2022).

sl MM A2 ALg3 dlolElet WA AFHLBA}
Y dojelg @ Avol TEstUch ¥E T 54 YuE FAT LA 7I7H2020-2022)
of cheh ABEYOn, 2 FHRIA AANA H7] 2 Agw BUY Pu Py
c. o] dojElol: ¥E M) 2F, ¥ A ASY 2A UG 2 A S0l ALEF

2O, EjYT WA AAH MR §F 1Y (59 oy

o O

i
b~

B clojElE 22 APl o8 4 U=S AYsty o

£ dlojelt ulAlgst Fabe AR 3 dlolgl e S8 FSHAC

chen dAF JFPE9] AN A ALSF dlolels A5A] % 59 Aol A
To vlstol ATAMOR o ke AFS HAC ok
dlolelt A7) 83 Aate] WAMolx] 4 e /1S §ol7] WEolck v, Al
7o ARZMG A AEFE o2 AR

Asto 2 g clolelst ojso] AAHE 8
oItk ollat AIZF ©el Av| clolelel ¥ 1T 54 HRE FR

et 9@ ZHrolA AN R3A7E 1A GFe Bt 2ol A

)
lo
tu
ey
ofo
o2
lo
tu
>*
i

e

4.1.2. go|g Rx2

H5 HiolHe 54 AIEAA A" AR mE ®¥stE 245t olSAREY

_‘|2_



(Difference-in-Differences, DiD) Ao Asgtsttt. 22U AlFEoA= 20214 9

e
2
>

2 APt =dE ole, THER Agolgh AlFd AAE 25AE AT 4 Y] W
o, AAE 2aA =4 Aol 7HEA =z th=A uebdh olo w2t XX AIFES S5t
7] Hsll, 20219 9ol AAE 2eAIE At 7HHTE MRLLoZ AlRtstn

1,3927] 7Ho] AAE a4 7t A2 =RIeh Aut, of 60%0l sigst= 81071 7H7t
202113 9of 7ter ez yetygth E3F, 9¥ol= AR|EY F& FAleaAt AAE 2
aA7E 2] Qlof, AXE 2aA9] 4 A& AFS 108 1€=2 SH57] flsh 2021d 9
4 o8& A0 AYsttt. Z2iaAer, 20209 149 ~ 20213 895 AR o] 7|k
(pre-treatment), 20213 10¥ ~ 20229 12€& AX] o]% 7|7{Hpost-treatment)o 2 A7A]
sttt o] © glojg RAS fs dAtRAA gt Z2 FJEE AEsIT

(i) AP A= AREF(hourly usage)

(i) 278 ID(customer ID)

(iii) 0]&7] ID(meter ID)

(iv) AL/ odF(low/high voltage status)

(v) AAE 224 =EYLYL(TOU adoption date)

(vi) A7] @2 AP A|ZrU(start date of electricity bill calculation)
(vii) A7] 85 A" =3 AU(end date of electricity bill calculation)
(viii)) €Y A2 (monthly usage)

(ix) €98 A 2 Z(monthly billing amount)

(x) €8 A2 A& @ F(meter bill)

(xi) 7H3& B EA Al2" &3PV capacity)

(xii) 5¢1 o]A} 71+ o X (family status >4 members)

O.

glojg] MAl2] A £7] glojE+ thx< 10,0007t#9t A&+ 1,3927HE, & 11,3927t+=2
= AT o, 20211 9Fo AAE 2FAE AERT 7hRE fR|skAL, & 3570E(2020
149~20228 124, 92 Al9]) & A& AW o] (=18709)] HF{US ERF 7MW {AIs)
Aot Eoh o 2 & 1,000kWh o]dg 4H|ste fmaA 25A7F 48 Y T
2o AAE 2eA7E AE&HA] @enz sig 7S AR diolH S EAdA ALt
oj2ft Mol F 7,5887F7}F Foken], 15 ARt 5127kt

o5 AAYPS AAste IS AR AL&Fo] J|EElR AYAL 0o B

rin
o,
Ho
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o

2
Yo
)
J

AT Y AR 2 A

Aagoz Pxstel AHstHon], Y AEF B S
9 A5zoR AAstUch ¢, ¥E 23 A JRHERY - A + ol 3 DL Ay
AU B3 749 oy = Zh5ste] Aelsteith. olaldh WgdlA dlolEl: & 5350717

(A2 504712 ZAEC)

oz, AREHY STAIE AAsA B 2 AREFOl A9 0.5% E= 5 0.5%0
sigstes 7 Aot 2a ASHL=Z 52977 KA AL 4817HH), & 9,918,0087 #=
ol At uAlez, XX olg 7|7t Fot EiE A AAR(PV)Z MEA AR 7t
-5 AstRt. o= AAE 2eA =Y ol HYE e ALES MEA 2RI 7Y
2%, A 2d] f{E9] Wetyb @ 5A A et opd mid Ax] afld] 7T 7hed
o] &7] Hioltt. oS RIFe AF HolHe § 4,9647HHAAE 4817HH) 0

Control-Treatment (Standard Error)

Descriptive Statistics Control Treatment
Number of households 4,483 481
Monthly Use (kWh) 227 496 -269*xx (3.618)
Monthly Bill (KRW) 30,141 92,148 -62,007*x* (1,005)
Meter Bill (KRW) 27,669 82,232 -54,563*** (806)
Daily Use (kWh) 8.484 16.532 -8.049*x* (0.139)
Peak-ratio 0.900 0.925 -0.025 (0.018)
Mid-ratio 0.965 0.919 0.047*x (0.024)
Family (> 4) 0.052 0.269 -0.218*x*x* (0.021)
Final Tier 1.591 2.774 -1.183**x* (0.015)
PV Capacity (kW) 0.599 0.061 0.538** (0.011)
Proportion of Final Tier
- Tier 1 52% 20% 50%* * *
- Tier 2 37% 18% 19%* * *
- Tier 3 11% 7% 3%
Proportion of PV
Installation
- PV Installed HH 14% 2% 12%* * *
- No PV installed HH 86% 98% —-12%* **

£ 2. A A gixda AAZ A Blu( AT B4 d
ol%’o] 4% FrolAly 4%

ARZ SAZO EAN S4g vl@d Avks & 20 Felwlol Aok & 2004 FRat
8] &(mid-ratio)® F%st 77 A AHGFS A 77t A gD Ui glojo], 1

BA
Wk 77 A AgROR U ol

N

B35} H]&(peak-ratio) 1H3sF 17 A

o olE Sol. S48 7 58 @Al FRst AdoA 1.2kWh, ER5F 7oA

o

>
oo
ot
mlo

1.5kWh, 58t 71014 1.8kWhE AL&3ICHY, s 7hpe] 5s} ulgL 1.250]0, 18
2.0] mew Ax2I BAZ F B EAR molA 908 A
ol3t Afol7t gl Ao@ Uehdr) ok fhxzal

o v]&2 1.57} €t B

o7t MEHALL, 1nF3} HZA

rr
Jo
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ol wet, AAE 2aA
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S

r
o
9

VS

x]_.L

42 7

2021 8

VS
=t (59 ol4) thE ol RE oy w4
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=1

AXE 25A =Y

e
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Coarsened Exact Matching (CEM) 7|H<&

|

MAl2 7tret gag 7trg o

|
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st

9

o] 7oz

1

o

Feich
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Zto] %

S

oju
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71
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1 kW ©H9l2 717F 4%

o

B} w]g: 0.25 Bejw A7 AR

g AR 50 kWh @92 731 A%
AHE gak

Al

iv) 7}7Y 4 o]

Propensity Score Matching (PSM)X
2012).

"l Al o]
o 71w

2]
=

1
(Iacus et al.,
i)

a

ot & 39

5%

ofo
o

]

xr
IR

RAZ 339719 BAIE 899717t vjAEl o} AE
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Descriptive Statistics Control Treatment | Control - Treatment (Standard Error)
Number of households 899 339
Monthly Use 476.340 483.474 -0.384 (5.896)
Monthly Bill 81,424 89,735 8,312*** (2,185)
Meter Bill 72,586 79,054 6,469*x* (1,611)
Daily Use 16.131 16.350 0.218 (0.197)
Peak-ratio 0.890 0.892 0.002 (0.018)
Mid-ratio 0.921 0.927 0.006 (0.024)
Family (> 4) 0.186 0.186 0.000 (0.041)
Final Tier 2.688 2.739 0.051* (0.026)
Proportion of Final Tier
- Tier 1 2% 3% - 1% **
- Tier 2 27% 21% 6% * *
- Tier 3 71% 76% -5%
PV Capacity 0.041 0.053 0.012 (0.024)
Proportion PV Installation
- PV Installed HH 1% 2% 1% x*
- No PV installed HH 99% 98% 1% % * *

-

o

3. UhY olF thAPu AT SA vlw(YAEF FA WA U HY BH AAR By
ofR’e| Ze slolAF WY +)

42. 4 o4

4.2.1. O|ZAEH: AAE 2

al

A=

zl
fo
>,
N
ng
o)
ofp
ol
re
Lo
Mz

X

© dFoME AAE 25AE A8 7o A 4H] 5 BistE 2451 A8l olF

A2 (Difference-in-Differences, DiD) A48 L8519 ch B4 ndlo rreqb 7,

In(Use;pd) = PBrn+ Z’}'h - Houry - Treat; - Postg + o+ 0q + € hd (1)
h
o71A &M 7HE 7GR do] §4 AIRF hgot Av|gh Ao 27 33 oju|gh

. Treat.i= 7t i 7 AT &8 A9 1, 1=A| gow oot

+ Post.d & A d 7t A 23A =9 ol$(20219 99 19 olF)ol@ 1, T;A| o

O 0ot
* Hour_h = 574 At hoj sigsts Ho] M4, sig AMMols 1, 138X ¢foH
Oojct.
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IxdE 14 §i1Hdate-specific fixed effects),

e e.i,h,d & QX error term)S LERACEH
YoM o] FAHLDID) HAQ] Al ApL Treatet Posto] A 5Argate] A4Ql y_hol
o, ol2 B8l AXE IA £ A% Jhpo] Au] Wish e BAY 4 ok 127 32
olFAE o w49 Bz 3" y hARE AlAetet Jloz, 24 ZAut, Ze AR
A A2 avjaro] Frtshe Aol AU ohgh, ARst 7t y_hglo] b ke
o, AR A FEs POl y_h e AvHon We 25w
Hourly Coefficient Estimates with 95% Confidence Intervals
* L]
s 1 1 ' i ’ 1 " .
g 010 '
% " M * 1 . 1 i
S
Off-peak Period Mid-peak Period Peak Period
1 4 g 10 1 2 1 15 1 18 -
Hour
23 3. AIAE 28R =9 olF ARME AREE wet
£ 4= A dolHE "o AR ol 7Rt AR o]2 7Ite] Ve AYS UERH
oh. & 4o mEd, AP % G A AR VIEeR, tiELY A Av[F2 XA

Pre-Treatment Period Post-Treatment Period
Control Group Treatment Group Control Group Treatment Group
Daily Use 16.112 16.354 14.564 16.220
Monthly Use 488.676 495.797 443,169 488.663
Monthly Bill 83,752 92,368 76,124 87,398
Meter Bill 74,898 81,318 65,630 65,358
PV Capacity 0.032 0.039 0.032 0.045
H 4 AMNE 93A4 & %

L

< qzan AXE 7l AF vl
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ChS oA A AFEHol ofd ALY HI&L B4 WA M. ANE 23 =

29 (DoAE A A2 ASFS B4 WA Aol 24 2% wa, oy ndl
ML AAE RFAZL 22 FEEol A JFL W] Usl YA ASY 5 AL
B2 B4 WA Agstach AAE 234 slldl 2o w9y 1AL Agws U
AL B BAIZE, AP 10AI%F A14E0, 2 Bah 2t Afole] 28 olFo] gt &
Q2 MBI wlebd, AINE ALgRFO] WalE BAlst: Zvlo2t 28 PH AU
23] morst] otk wmepA B BAGAE 2 Ao A1§FS FRst P ALg

Use} ,
alat u8e A4 waz AASAT el ) o714 off

sHmid) £ 85t 70 (peak)S UERHT. %

rr
oX.
qz
ol
ok
-+
D
tlo
3

rlo
Me
ax

Use nzl s
]”(U“ é{lf) Bn + ; T - Periody, - T'reat; - Postg + o + 64+ € p.a (2)
Use “0 u’
lﬂ(U ff) = Bn+ Z Z Tnyg - Period, - Treat; - Quartery + a; + dg + €504 (3)
5€; n g=1

23 3)oMe B2 (2)dA AR AA] ol tS UEtli= ©o] ¥4 Post.d S O
A A9 2712 AZststo] 45t o] ¥as @R a7t AAE 2aA =9 olF (g-1)
7] °ol% 5H g 7] ojHio] £& F& 1, 21X ¢o® 00] Hot. o] Sl AAE a5

Al 29 olF A& ] Webt AlZto] B2 thet ojwA AR EAS EAsSA

Ty 4k B9 (39 B4 AT AZStE Ho2. AAE 234 =Y olF BE B
N ALgF ulgol ZAsie, 2t B8 ALY ulgQ] Wkl ()9 kS MLk of: A
034 =90 MW 28 BHe} AUE SESS AANRITL ol 95% Alwlazt

1EOR A WA, oA WA 2719 nRs PrAE EAR0E oud Fut wad
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Peak- and Mid- Ratio Coefficient Estimates by Quarter with 95% Confidence Intervals

0.000 ----~ e R
.

0.025 1 I ratio
= == e Y 3 *~ mid

o = » - peak

Coefficient Estimate
|
|

-0.075

3 4
Quarters After TOU Adoption

13 4. AAE 25A =9 ol 278 AT HIE We)

-

Jeu & 49 WR EAS vlwd Au AAE 23A =9 olF ¥ U9 Ay 92
(KRW/KWh)o] Zr23F 2102 Uepdet ol A4S 34 £o] A2 2u] He®er ofy
et &7k Asto

24 £90] Loz

2g quigtth. 2F (DI (29 o FAEHE ANE 2
g WESHEClE AEstAlgh, B4 A BAY ans WP 7
=1

AAQ 7HA gake] 25 mefste Hlolls HAZE A ThEbA AlA

1=:]
o} &3] olslst] sl the Aol BAHS Theu} ol £ TR o] Losteict

i) st & 714 |1H(Within-day effect): A8 5419 5t & @9 85 Asetz <
s fst A A FFESE 00 ARG HlEo] oA Watst=Al FAStY st & 48

oM &itg mopelth. olm F4 WAL R (2), RS OMAIAR FRet 13 AEY
chul wRel L FRo kel ALGY vlgo] ek

i) 98 712 aKDaily effect): AAE QA £ o]F AF FA A Wt sk Ap
= A

Zdol Al FFe A o] I 5HF AMEEE

oligt T YA ol ANE R3A =0l MY Au] PG WA T FF 7}
a7 5 5% 5 48 ol AU AU ALY 37 angs uoh YUK 2HT 4 9
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4.23. 29 B8 19 312 5 714 a3t

AXE 2FAe] gt Ao Yoll, & AFolA+= Hausman et al. (1979)9] 2T
A 29 S OEH. Hausman et al. (1979)2 AAE gAY sitg & 7HK=2 +
woto] Zt7to]l guts EYAo 2 EAMsiict. WA, st U guts WAsh] Y 184 =

U Seji’ N-— ) de )
“ri d i,d i

Hausman et al. (1979)& 322 £ N/|9] E7Hperiod)o.& UHx1, Z2+7ro] 17t nS &
A ooz dAettHn=1,2,-- N). &% 85 wstet #Aglo] vlwA ALEFo
$. 2 A 2UIFE 71F PR AL vlEd vIgE 5

2 ARESH o5 Eofl AAE 23A] =9 olF 5 & AR OE ARIHoIAY 4

A AFEF WSE PAFS BAF 2 ook 7 AT AR Blg Weks g Az o

Y 85 WeHOwn-price effect)qF otyz} ofE ARIHe] ©Y 85 WeKCross-price

i
oX
&
~

O

effect) A= G W] g2o), S W4t 71E 717 ©e) 2@ oyl 2+ 71zre] @
N—-1
Py R-?d Py
aF vlgr HAstAnh\ Phye’ Piee’ U Pl ) x £ 9, ARIAAIA Al A5

AR ). Fe AP A, D) SO A WAS EAIUCH yrn S ¥
A P7e @9l a3 vlge] ASE Usrdth iAoz, B4 Wae U 23 ulg 7
NERES UBE P 0AloR ado] PHHCH

1
AL THHER ARRIEAIA £/l ARTY st wAIglel @Asteal v, TR

>~
el

T
ko

re Iy
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Hausman et al. (1979)9] ¥z =L Own-price effect@t Cross-price effects Z%F

U x(,n! Pn
l’”(U_ ;f(f)*/lpoff + 11 PVig+ a; +0g+ €4 (5)
i,d
I ( USS?(! ) )6 Pind PV PV, Pind 5 n (6)
in 7)) = D T nEVia + el Via 57 o+ 0+ €y
ol f ff ' / iFF %
Use; B B2

ol ()2 28 (5)] YEAE Euts 2715 Pejolch Ax) AN 3FE nus, 5
Wsl, ZRst PrHN=3)02 TEEDR, B AT F¥st 72 J|E phor MAs
Aok webd E4 Wit n8s} 183 ulgu s} X183 u]gQ) 27 Yoln, £ W
At 77t aRet 9 F¥st 1719 09 928 AR 7709 Wy 230 L goln
u % A2 o XziolAe] ALE ulg Wt} of

4.2.4. 29 Y 207 448 714 a7t

ANE 234 =99 £ 02 Fa3% FHe AR oy 239 xhEslRer ofz, A}
gatSol 71E 2AA AN 23H2 AFSEA AR Br19F x| WetE 7
tohe otk &, J1REe J1E au] AFolu Aol As Qb AeolA AAE 234
2 =Qste 2ol obyat J1E Q3AolA A a2AR ZoterdA A 4w Pej2 &
FotAl ek 7129 LRI AAE a3H =Y A2 A7) AHgl it 2 o
"ast k. o

o £ A @

L

1

7tAo] wWetsty, ol2fet Weyh 2 A7 AHERFl tAle TS A

e

2

S A5 Yoll, & AFolA+= Hausman et al. (1979) XM= &9 @

ot

Use; g = .;'_‘Yp + 71X g+ Ir'gp ‘X i+e€id (T)
o o AIAE 2=A stollA AE A THAS Aldtsks Zlo] SactH, Hausman et al
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(Two-Stage Least Squares)2 &l =4 ¥9E &8sto 9 74 A48 F45H= ©
Alog AtREE= giAl, 2Elo] AN AlgHcHHausman et al., 1979). ¥¥ a2 2A5}7]
(9)

gt mae chew} 2o}
Use; g = P(B1+ BoTreat; + BsTreat; - Postg) + B4Lumpsum + a; + 04 + €. 4

TOU & o]% 9 Wetst=AlS 2AFSH] Ysh Treat i Hfo
W59 Post.d HO] s ALE I = Aoz thagd sl A2l

7174 wsto] we Fa}
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5. 2

5.1. 99 37 24 1 52 5 714 &g

AN agA £Ye A7) AR Al9 T J1zo] st & Ral 2o wet Apdstse
g oJujgtct. A QA sAL 51T F W9l b4 Wt ooz, nE 1o ug
o] 13} Zt}. o]F XX gteto] AAE QFAI7E ARIE WA, F85F 1719 714 Bl&2
A=st 170 @9l JHA oju] w]go] 1.24 ~ 1412 Z71o0], n¥st 1710 71A ¥ gL
1.39 ~ 1.732.2 Z713ick Model (5) @ Model (6)S AMg3t 89 B4S Sall AXE 22
A = o]%9] 517 & 714 s3tE WASIYon, 1 Ay B 59F Zr}.
Mid-peak Period Peak Period
(1) (2) (1) (2)
Price Ratio 0.113%x*x -0.117%xx -0.054 % -0.055%**
(0.021) (0.021) (0.021) (0.011)
PV Capacity -0.154+% -0.245xx -0.087x 0.066
(0.054) (0.075) (0.040) (0.042)
Price Ratio*PV 0.091+ 0.020%
Capacity
(0.052) (0.011)
Date FE Y Y Y Y
HH FE Y Y Y Y
R-square 0.327 0.327 0.273 0.273
Adjusted R-square 0.325 0.325 0.271 0.271
Residual Std. Error 0.370 0.370 0.339 0.339
df 1,071,217 1,071,216 1,071,217 1,071,216
Number of 1,073,482 1,073,482 1,073,482 1,073,482
observations
Notes: Standard errors in parentheses clustered at household-year-month level; *x*x
p<0.01, ** p<0.05, * p<0.1.

x5 AXNE a3A =4 Al 5k & 714 3at
&b nNE 17 U FRsh 17he] st 17k oju] ©e) b ugo] MR ny

st ¥ SHah #3t9] AR W] go] UAFS HolErh ol g 3F oA A7) ARE Al

Bt 74 ] oAl Bl&o] SrtE a5 AREEol fAshs Own-price effectE 2 LHERH

=3 il
O] ALGRF B8O WAR(BH 7120l o 2.3%. of S A
2ol oF 3.6%) ololAlth. FRot FolME Bt k2ol o 2.9%, ol S AgolE oF 43%
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1A mabs o oy fojujstAl ere oR Uehith 5, olo] EBofY WHOR Qs Ab
o]

Al Qlof 714 Wsto] & [-olu|st ¥hgo] YERLX] oIQtT.
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)

Coefficient Estimates with 95% Confidence Intervals

Coefficient

wio PV wi PV wio PV wi PV

No Interaction No Interaction
Effect PV Interaction Effect Effect PV Interaction Effect
Mid-peak Period Peak Period
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£ dEstt. 7 69 & ¥ 2H@Z AYstH, Re DHoAN tiiadat AR L5 o]
A g7 7HAo] fsted QojujshAl Sof Wakow bA aubh ATEA Uepgch 22
Hot A AAE faA Al Ae= 714 gats st 2Aeh Aab, A W AR
T-iEE PR g adDatesTreat) ¥ JlpE R A¥E 18 ans
(Household-Year-Month) A-&¢gt ofg WA 2o gt dF StA 7HA o digt 29 Yo
714 map7t BAE T AAE @ A7 =UEEA AR AXE A AHESHA &
ooz, LAl stold AEHH £ W4 5 Lumpsum®] e 00| Mgt ohet
A, the 13 &RSe oMo =@ ¥l BAlstd e ¢s AYE 4 9o
DatexTreat % &1gto] o2 gytA oz AHsE 7102 HoIrt,
Model Specifications
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Price -0.012*** | -0.001 |-0.023%*x| -0.013** | -0.013%* | -0.013** [-0.014***| -0.013%* | -0.014%*x*
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Pricex -0.037%xx | 0.008% 0.001
Treat
(0.001) (0.001) (0.001)
Pricex 0.051** -0.059
Treat*
Post
(0.001) (0.234)
Lump- 0.050%** | 0.090*** | 0.141%** | 0.054%** | 0.054*** | 0.054%** | 0.057*** | 0.057*** | 0.057+**
sum
(0.005) (0.004) (0.005) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
HH FE Y Y Y
Date FE Y Y Y Y Y Y
HH#*Yea Y Y Y Y Y Y
r+*Month
FE
Datex Y Y Y
Treat
FE
R- 0.495 0.521 0.555 0.717 0.717 0.717 0.718 0.718 0.718
square
Adjusted 0.494 0.520 0.554 0.717 0.717 0.717 0.718 0.718 0.718
R_
square
Residual 4.069 3.961 3.821 3.101 3.101 3.101 3.096 3.096 3.096
standar
d error
DF 1,071,217 1,071,216 | 1,071,215 | 1,033,423 | 1,033,422 | 1,033,421 | 1,032,465 | 1,032,464 | 1,032,463
Number | 1,073,482 | 1,073,482 1,073,482 | 1,073,482 | 1,073,482 | 1,073,482 | 1,073,482 | 1,073,482 | 1,073,482
of
observ-
ations
Notes: Standard errors in parentheses clustered at household-year-month level; *** p<0.01, **
p<0.05, * p<0.1.
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24 23 ANE 234 =Y PFNY AL ASFY BRHA U 1AL A I}
T AU AFGHL 9.7% F/MATIE 02 Uedth B 69 ofF A 2ol Ao m
29, QEZY AAF BF 714 Ayl tistel Abgol Pasts 2o 14 AuE Hyo
U, 2 @ 1 L AN 234 =Y ARPE AR29 14 wat] e Alge wee)
Zo] gepAlAlL oith &, AAE R34 £ R WAl /1A amt 27 e
AR Ho 7HA0](281.9 KRW/kWh) X ol XA+ Ho 7t
740 2(169.2 KRW/kWh) ZtAast FL, AR+ 7149 949 A A8z oF 1.6 kWh &7}
she 2o BMEQIch ok TOU =9 olfl, M2l 1§9] B 24U AHgel o 9.7% 3
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1
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i
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24
N
N
1o
2

AN QA B0 Ud sbA Gute 744 Afol7h 24 o ARG ol o FAMEY
2 Avtel UR|SIN, A 3k F JbA GBS At RE XITjoA AFgeFo] 715}
L ARe woth RAQIA stlA A JpHel B3 Wiz by AR FPE A U

1=z
=

© Al HH BAR, QAR 7V w2 99 7HAS AE&e w2 Aol ', AlA

=z ]
=
xolo] gIAISTE R, PAQIA Y B ©El PN WA F9Y 2
VS

AAE 234 =Y A2 ¥ A spAel 3 stetshs Zutg xefstdl
5.3. 7}2 &1}9] o]AA
5.3.1. o2 3|9 B4 3: Al 189 oAy

ANE 238 stolld L8 @7 HAL Jbg B ©el sbEe nust 2209l w4y A
ARk 7re] el b Abolold ARECE £ w9l b4 mE wxaIAel Al WA o
urt @) g, old7tAl FALIH Al WA BAS NEUH J}PEe PE A
2o wote x7ol gidjets WA 14 g4 ang AsHl Ao,

Control Group Treatment Group
Price Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment
Low (Tier 1) 122.6 145.2 188.5 170.3
Medium (Tier 2) 225.3 230.7 255.5 255.5
High (Tier 3) 255.5 278.9 300.2 169.2
27 AANE 234 =Y WS gxFdy MR g dE 7H4

£ 72 AANE 25A =4 AL dixdy AR 48 7H GAiS Y] aFEEE U
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Ehdich 7H7t oj Aw] fF0 &steA] wdst] sl AA] o) 7IRF < T AR
=3 25 WAIE VIR shlth UA TP AR =ET R4 a5 ©APE 19A01d A
H 2] £F0] W2 2F(Low), 287019 'F TF(Medium), 3EAOIY =2 IFO

2(High) &®skdtt.

o hu Aok
)
>
e
ko
ol
>,
H1
zo
>,
o
2
{o
hu
ne

A EA A aB] aF0] e, Be 57 1AM fA AFstel iy 1859 vES
59 4 d0w, AAE 23A =Y A% 9¥ BF /MY A4S Yo=K U8 U1 &

B2 Q3 AEY 452 WE 4 U Zolch

o)

2 oMt Model (9)0] 44 23 714 vl Yeag ang Avetof v 25
2 71 gl o]Wde EASIGo, A & 81 2ok ¥A A WL 4w 2EY
e 4] 2F 3F0| 19 Hato] foujshA AFgYol Hatstict

Daily Usage
Price -0.007%
(0.003)
Price: Medium -0.005
(0.003)
Price: High -0.007**
(0.003)
Lumpsum 0.054 %% *
(0.004)
HH#*Year*Month FE Y
Date FE Y
Residual standard error 3,101
DF 1,033,421
R-squared 0.717
Adjusted R-squared 0.706
Number of observations 1,073,482
Notes: Standard errors in parentheses clustered at
household-year-month level; *** p<0.01, ** p<0.05, * p<0.1.

B8 AU 25 0¥ 7P @ato] oAy BA

_28_
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ANE 238 =Y Al 7198 o %
hpote Aoldt weg BY 4 Atk @29 A9, e HYY wHFe dxz AAH
A

Al AL, 7Y AHFAONA AAEH. &, AF ARt By 2] B AFEHA

HSd A A|A" ZX] 7HolA ZRsh 1F 2 aRsE 13 A= ARRRo] Ay HS
o= AAl A 2v|F FAaTt otz EHigd U o] AFEZolA At Antd 7Hs/dol
Atk

Daily Usage

Price -0.013**x*

(0.002)
Price:PV 0.004*

(0.002)
Lumpsum 0.054***

(0.004)
Residual standard error 3.101
Degrees of freedom 1,033,422
R-squared 0.717
Adjusted R-squared 0.706
Observations 1,073,482
Notes: Standard errors in parentheses clustered at
household-year-month level; **x p<0.01, ** p<0.05, * p<0.1.
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