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A Study on Residents’ Acceptance of Unutilized Heat in
District Heating

Doo Hwan Won* and Saesin Oh**

ABSTRACT : This study focuses on evaluating and comparing residents’ acceptance of unutilized heat
such as hydrothermal energy and waste heat from waste incineration and data centers in the case that they
are used as district heat sources. This is because securing residents’ acceptance is significantly important
in order for unutilized heat to be considered as a heat source of district heating and cooling to achieve
neutrality in the heating and cooling sector. A survey of heating consumers’ perception on unutilized heat
energy is conducted and a conjoint model is used to analyze the willingness to pay of heating consumers
on incineration heat, water heat, and data center waste heat and to compare them with existing gas heat
sources. As a result of the analysis, it is confirmed that district heating using hydrothermal energy and data

center waste heat is preferred to district heating from heat from a natural gas plant or waste incineration.
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BHUUNE o188 B85 7E
04 ==A121 BEEUICEH.

AU A 58 FEA S4B SHc
Hrlg £4E 25% . .
E22  dlols ME HE 25% 50% :
ofj1ix| &l T8 o 25% =
HEILA(LNG) 50% 25% 100%
ERS oA #H/E) 10,0009 30,0009 0gl
=y =2( ) =9 ) =9 )
S LAIAL- B 9(2021), p. 86
1%9] g7} 870 M) Badol Sekshi= e Q1o lo] ofelo] eaye 4 9)
7] w o], 47) 54 £als) 272) ¥ H(version) © 2 AEA & ¥HE0) AREAIE 2]
skl whebA] 2 Aol Al Rato] 474 wi x| wu, ek 47l o) Hato] of

o 2% 71 SIS YL ol 318 1
53873 9] A7} 22} 7] Bt
298 U0k A HAS RS 1591 S5

e,

& w7171 WiZel & 2,15271¢] &

H= ¢ < F5F2- 709712} 818 7] = 32.9% 2}
38.1%0] SR Wk A2 & B 40l $HCE 199 A e SE-220.0% 2 L
ERL}, w|Z-g oY A& o]-8-5k= Aol thet o7t v d] [-ofsHA A8k 5=
o 4= it
(2 9) 7AZQIE 2% ¥ 2F 9¥Y STHIE
A F3A 7498 PETe R
1+=9 709(32.9%) 818(38.0%) 625(29.0%) 2,152
259 504(23.4%) 753(35.0%) 895(41.6%) 2,152
349 939(43.6%) 581(27.0%) 632(29.4%) 2,152
SHA| 2,152 2,152 2,152 6,456
Z30: A4 e A(2021), p. 80
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A= QM

MEo 2 dojxl A%E £ato] S5 AWE Erjz £A% 25|(Conditional
Logit) & 1} £=¢] 2 %](Ranked Ordered Logit) =& 02 & AH|A}E9] X EoAE &

Aeh 4= ek dHbA 0 2 A ARG EAD = ditEe] o £ =52 et
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6) McFadden(1974)

206



0 goux|el HHoHX] =2 +Sdo|
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= o]-gste] A (3)} o] e = qlrk Aol A SHARSS A1) AF= T o
Sl 217k BRI 7SI, chek A7 o kel 58 TeE v /A
she @ B3 92 Ashth @ 2u1%e] Heolo] AU RO A Ao G
W 0.2 F1gela, ASEA) AT 2R 4 ()2} L

U,; = Bywaste; + Bidcenter; + Bywater; + [Bsprice; +¢€;; 3)

A7 X waste, decenter, water M4=H 7|5 &7t | F H|Z, dlo|EAlH HE vlF,
FHof| | A] B F(%)S ZH2} olulstH, 00| A HE 1009] gHE 71X Al € 3ol vl
0] 100%7} E]A] &2 749 YA Y2 AA7tAR Sk 7o) Ya2E]of Qi)
1Al prices= B 87 N o= UERdTE

Z7AE ZA)(Conditional Logit Model) =& 1} £~¢] & %l(Ranked Ordered Logit) &=
= o83t A 3 AlrES FAY = Stk A8 ool Al 72 HapEo] Ao

o} 72 BAE vhe T} ek,

Ha 789 Bt HA
waste Atz A 2 W72 279 H[Z(%) 11.45 22.79
deenter eroluz] gl Z dloJeldlE #d v|EH(%) 17.70 26.49
water AUz Y 5 34 H]5(%) 16.67 23.57
price o T 989 A 9F A YY) 10833.33 | 11150.10

SA: A4 - ZTE9(2021), p. 91

> NUAZ U4 QU0 g o] o)
8 ARSI 288 2 ek o171 ASIAISIOWTP) 2 Fl3h: o
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AE 2 X(Conditional Logit Model) ®&-& o|-&sto] G835 4 5}7]
E

‘(H
= 56,4567 91, o]= 3EE(538) 2k QI E AR IV ZEute]
o}

AZ 6546 Log likelihood: —2333.092
Prob > x* = 0.0000
Ha A4 FE2t 95% Al=]47k
waste 0.0006 0.00103 -0.00138 0.002674
deenter 0.0052 *** 0.00126 0.002727 0.007703
water 0.0102 *** 0.00141 0.00745 0.012985
price ~0.00001 *** 0.000004 -0.00000 -0.00000

= sig.codes: 0.01 “#**> (0,05 “**7 (.1 *
24 A4 A A(2021), p. 92

g2 AR BN oI5 02} A eh 23 4} <)
um cleh 7 Yol ot S48 wate S ASIsET 95 19 el S
28 Yol U2 ALBEHE Aol 2%
Aoz Lebgch

waste 2] A5 0.0006. 0.2 oF0] ZHS ZFA|ul 10% oA §-2)5H4] ke
 elstch 3, A1 S0 ALgate A0l ool A28 102 A4S
St ol Sha A 0] 2700l S2l8kA ek shAE 2 ek

deenter, water2] Alg= B 1% 204 F2]8k o2 Fehou 2] oA g
O\l AIE] H ot ] )] o AR Aulape] gl F7HHE AR et
0. 2, A28 HFE RwA ol e oozt 2] 8153 EelrtE 2u)%
So] 5 7t0] S0} ATk A0Ith. & R3] F7HE LIRS price &) ARt 1% 22
A 01T ST LR, o] 4u 5] 8o & 80| 44T Woly
2 ofulah 0.2 Al A3} AXBHE H5E AT,

L3k E o] g5fo] ZF A of gt HA| A= & Al (marginal willingness to

Fl

Jz
i)
(o]

F45

bﬁ

Jky



=

o
0l
e

el

olltxlel HHOILX] F=2 ~Sdof| &et A7

€] WIg ) An|R S0l A4S B8-S oM 5
Ou]she= A o2, HARHO|(compensated variation)
off tiet AR = A= v o] ARk

MWTP, =— g X 4

(B 12) &80l et stAXIS A (=AHRE 2H)

%7 H AAWTP(E)

waste 42.61
dcenter 343.08

water 672.20

price -1.00

S A4 - ZIE F(2021), p. 93

Aol apale: nkEe] Helo] SERjolA] WAThs AL ojujgitt. TA A ow
AsiE, SRR Ao A S TS v Helrla0) HES Foli, AztwAR
A St SR o] Hololiz 7o) W7} gl Aolth. e} AAZIAS YAstol

ol | A1} 1 Tz 5298 oLl AIE o] Sgte Aele] vigo] 1% Z7heto] uhet-Sgt
2017 343.08¢] = 672.2091] Folo] whAlakchiz A& elulgic), o Fole S5}
So] 9 Wit 1250009 Yrwe] o 9 AAstoll 247 Felo =, dlo]
eI R 42 1% S7HA719 212} @ 8591 0.03%9H027%F S7h40 2 A
23 A7 hAlehE A 0= 4% 4 olck

<3t 13>2 9] 2Al(Ranked Ordered Logit) =& -2 0|83l 4] 3)E A5t A=
UPERIT 9] 2212 o B3 98 3/19) 4915 W o] §a7] uje] mrt g Yu

S
i
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H,
4

7) Train(2003)
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o], 24 2R MYt the #4 29 =Ed) @ o ol 82
J 2
(e} H

2|2} 8] 52et e HolH, waste & A 27 =

AMZ 6546 Log likelihood: —3836.913
Prob > x? = 0.0000
e Al #E2t 95% AlZ|17E
waste —-0.00086 0.00079 -0.00243 0.00070
dcenter 0.00392 *** 0.00126 0.00272 0.00770
water 0.00599 *** 0.00141 0.00745 0.012985
price —0.00001 *** 0.000002 -0.00001 —-0.00000

Z=:sig.codes: 0.01 “¥**> (.05 <**> 0.1 <*
S AL ZEfF(2021), p. 94

=9 2A 02 FAE AlE ol85to] 7 W] HiTt AR = Al e ThA] AL
s 2, dlolEAllE o] gt gt W%«V\P 324.059 sFo 2 AR 23] 2o
A F7 5 343.08 Y3} vl g | HHe AR =2 Abel 2 495.45
de g FAEed, ole 205 2A By Hofl Bls A= 176.76 Y 22 <]
o} ShA AFSst U2 ZF 7P o o € Q0] 125,000 Y W& 7 5kaL Q17| wj &
of, clolEAllE H &2 1% S7H7]1= 2ol sl 0.26% 2] 4 8= AT 82 1%

F7HA71 Aol oA 0.40% 9] & 5 QS B8 4 Qs A 02 A% 4 glck

——

(& 14) £40 it SHAXIZM (=2 X))

g 2 AAWTP(E)

waste -71.61
deenter 324.05

water 495.45

price -1.00

S AL e 4(2021), p. 95
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ﬂﬂﬂﬂﬂﬂ“ﬂ#“ldﬂﬂﬂvﬂw%ﬂﬂaw%}%W%ﬁﬂéﬂﬂ%ﬂ
ApohE AR 2 4 Q) Aeelu A D FFol A dlo] 5 e HD-2 50% o] gt
8 715) 55 o 0 2e] 27h 16200004 1715401 A SO ek A
oft}. o= 12.96%¢l 4] 13.72% F 0] /b4 0l A 2.3 QAFS 483 4 Itk 2%
ofnjgiey. 4o 2] s A A1 elxtalo] srk ] Lhehdet. 4o 47k 3
Sol 2] 9] 50%S AT A5 7129] D Aol F7E 24,7724 33,610

[o

L AT G WA, o] A AT S 19.82%004 26.89% 7] 488
% Glche 212 Uehiet,
(& 15) O/ o|HX| HIEE FI} X|2oAH F=F
9 248 27 29 24 29
10% 25% 50% 10% 25% 50%

3,430 8,577 17,154 3241 8,101¢d 16,202
2.74% 6.85% 13.72% 0.26% 6.48% 12.96%

glojejAle #H<2

x| 6,722 | 16,8059 | 33,6109 495¢ 12,3869 | 24,772¢
oA 5.38% 13.44% 26.89% 0.40% 9.91% 19.82%

SA: 2AAL- 2B g(2021), p. 96

5 mo] 24 AukE Bul Ageu 1] QLo YoleAle W ent 4ef u)z}
L3 olek. 22k 9] 9 97)2 Azt

g3kl wheh 2ATRA ES 2

ol = EtskaL, azbAld o] /1ol AR sjof ghrk= Zlof| Tt 7 F-4ho] EA st
o =
= T

HH, AERIE Z4 8= oA Aekollv 2] S22 n|&E AU A& ol 8st= A
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A= QM

o T3t Bl = B ol A Hlo|EIAIE HPo] 74 - 3 Tl Hl(78.62%) 2
ol| Azl ARE thEtty

e iz S2ql0] ZhAR whe 3wl H]8(68. 59%)% %
Bk thatol et Kojol 4 2
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of 4 84E A O 245 stk o) S 918) F 5837172 thAFO= ol
ol ofu] Aol et QlubE ol QLALT) v o] A 2 ALg SHe Aol el E S 24}
shgom], Zgelu 4 Ao o §3H ol that AW He| T HepHl A5 24
517] 18 AAQNE BHL o] §a1eltt. 2 Aol 4o 24 A7E Fo) theo) £ 7]

A A, v 2 o =] of et AP X 4] o BE 2ARRE A3} A} 38.1% 7} 1|2
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ZQE B4 BalA Agou 7o) 2024 Sdolu x| e} dlo]ElAlE HHo] A
A7 AR T Haks) o a7 BE glon, 27w de Westaol 1 5Tt
27 T A 9Re A0 Uhehtth, o= ukA Rl ol A Q1A Bl S Ak AT
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