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Evaluation on the Environmental and Social Value Awareness of the Heat Supply for the
Horticultural Greenhouse using Thermal Effluents from Power Plant
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Abstract

Recently, interest in alternative energy has been increasing to reduce greenhouse gas emissions and fossil fuel consumption in accordance with the
United Nations Framework Convention on Climate Change(UNFCCC). Accordingly, there is a need to use waste heat that unused throughout industrial
systems for lowering the concentration of energy on fossil fuels. In particular, government support projects for the energy recycling of agriculture and
fisheries such as cultivation of tropical crops and aquaculture are being actively carried out by utilizing waste heat and thermal effluents caused from
large-scale industrial complexes including power plants. The study was conducted on supplier (power plant), consumer (farmer) and stakeholders
(constructor and local governments) of domestic demonstration areas using waste heat that is abandoned from the power plant in the form of thermal
effluents. It investigated the overall improvement and feasibility of government funded projects through field interviews and questionnaire-type surveys.
The results of this study are expected to provide basic directions for the operation of the project in terms of nationwide expansion and diffusion of
the heat source supply project at horticultural greenhouse by utilizing the thermal effluents from power plant.
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1’4— (Klm and Park, 2015). 3}A|9F 27] FA}H]
ot ALgAHE Eahstol Au71Tel F3719 © gk 719
Lo Ez1ju] AAA SHo| i3l EEYA o2 9ls) B3}
7F A A= 9L, 53 *l“ol S5 A HlEo] Fof
2ol tfgt Heho] FZEE= o= melEth (Kim and
Park, 2015), wjeb WA £js seto] Ael W eyl
ClEo] 218k FofvA|dezy AF83kE7] fleiAz, i
S 2§ Aol T BT WAlel uls) A S 7HY
£ =2 J)4o] Hasitt (Nam et al., 2016).
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Higdo] Ste) B8 W] ofmat, S B s @

o] oft]Qlx] £9] A7} F& o]&r} (Kim and Lee, 2013;
Kim and Park, 2015). t}2 3HHO 2= OFAQJo|L} AJAS1S-
2of 2 E ol et AAE B7ht A olF v
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w2] A7 71 59 71eA A9-EE AREAT (Lee
et al., 2011; Ryou et al., 2012; Lee, 2015; Lee et al., 2015;
Nam et al., 2016; Um, 2018).
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Table 1 Demographic characteristics of survey respondents
(=38, unit: person, %)

Characteristic Frequency Percentage
Farmer
7 18.4
(Consumer) :
Power plant
10 26.3
(Supplier) )
Partici t
articipants Constructor 6 15.8
Open appraiser 9 23.7
local
6 15.8
government
male 36 947
Gender
female 2 5.3
(30 4 10.5
Age 30 to 39 7 18.4
(years) 40 to 49 17 447
= 50 10 26.3
Gyeonggi 13 342
Chungnam 7 18.4
Residence
Jeju 9 23.7
Etc 9 23.7




oy
N
=

on

02
0%
rior

SaAL ARdAl GEErbd 9 AAAE e R HAIst
et Aol SEet AR didel AFEAA % % Table
13+ 7}

AR A Al RO pAEo] Qi A WA FE2
SHAEY 24 AFG Y] BAE A - w2 SR A0
gt o AE-S apoict F WA F 2uli I ARl
gk HA, AA, 2 9 38 2ARBE] flet AR ok
L Al \iRe 2 A IS Bk AR el o
sl ZE shelet. 1ejal WS S8l 2 olvA 35
Aol 914, EAIE E AL AR BlAY) S B AEER
AE A=l AaA EHshs WAl ® Hok Hy
S AAIRE o= 7| A o8 HRRARE R@sAY ©A
%}01 FAEY gAS AH =1L ERIsh] flgtelH,

ol UEhd o]zt of| oJu]glA] FRlsk= A
i “‘j«l Wg Qo 2ula=d oflv2] F5 ARoll
?IZP Fhol A5 e Fste] ARA o7 HaA oF
O} ®=&sh= dlofl Farshy] figtelc). £ ?LOH ged
FE2 FA 9 SR FA0l i We-2 Aljska B
YAE AL FAHESI gAE %45«1 oH BHHE
IR ok} 2ok

A, 2l olUA] T3 AR Qlazet 58 913t HE-
EA4; FAI= 7 Eolok kA, A FAlE F71 Eo
of sh=AJoll thgh 271 ERIst| lsiA AT sioith 8
HAE2 B4 2 A FAol il Folwl (AR,
AL (FFAD, AHAFGAL, AR, AR oAl A
1919} 2912 <91 8% Wolth

A, 24 YA T AR “FP, “old y8rs
SHeR Y Aol ok Azst=Aol tia) mHetsty]
QA AP (RGOl qA] -+ 7| FHSISE Ao
& PRSk= Zlo] Frhal AZRith), 3% (57 25 $4&
5208 PRoM= Zlo] Frhal AZit), B4 2F Y (o
A|qE 44| PRafoF ghehyol] tisl 2|AE 57 H=g Hs 1
22 ook (1) 8w 23 )71 Aastete] 5
A3}41 31, One-way ANOVA (LY EAIEA)E A A5}
=g

AR, A o] Zhof S 284 ofuA] 35 ARgoll
gk Q14 AEfE wetslr] sl w48k o, BF gEo
2 57HA] 719 (AR, A, A, A, 38)=E
o 719 =t Ak 15740 A& FEOE A= 2t
AEFEA A1 oA BAE 5H A= A 134
oo (18] 5wl 2Tk (53 7HA] Heststo] S7dst
ek Fhof FAo w2 7} g 7ke] zpolof tisf FAIY £
A2l One Way ANOVA (YA ZAREA)E BT

ofN °l

[y

o] ZAo] upet L U] F
2, AA, AN, ZAA ] £330l olaof T3] gl g0
3k Afol7} Q= A0 Uekdth (p0.03). £9) BEMIS &
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£51= HRAlo|t) (Choi, 2013). o| XY HA|F= AH =
O olFold YEAQ Aty & S 9lrk

oo Al &S BHOR 2uj5BS ol gatei
A A RS S oS 5 5+ ek AA R
ok Ak o U SpEPYAL Yok 53 vic
o Hglis 217k 349 9] LulS T8 WHolm, 2018417}
A AntERT AdHASAE ”?:J l oju, 20193 =
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FAIE Table 20114 ER1E 4= QJr. FASA|12 A5 23
(60.5 %), “GFAAP 89 (21.1 %), “Foiql’ 57 (13.2 %), ‘A|At
AP 19 (2.6 %), “ABAFARY 19 (2.6 %) =02 HE 7}
P od 2o Hns Btk E3t B FARE AAAP
16 (444 %), ‘AR 8% (22.2 %), “Eolul’ 61 (16.7 %),
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ARl Folul, BEEAL 9 AJF AL A bt AR A E
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Table 2 A views difference of participants on the investment agents for cost of thermal effluents energy supplying business

(=38, unit: person, %)

Participants

Answers Farmer Power plant Open Local Total
(Consumer) (Supplier) Constructor appraiser government
Investment agents 1
Farmer 2 2 1 B B 5
(Consumer) (28.6) (20.0) (16.7) (13.2)
Power plant _ _ _ 4 4 8
(Supplier) (44.4) (66.7) (21.1)
1 1
Constructor - - - (11.1) - (2.6)
Government 5 / > 4 2 23
(71.4) (70.0) (83.3) (44.4) (33.3) (60.5)
Local government - (101.0) - - - (2T6)
Investment agents 2
Farmer 3 4 _ 1 1 6
(Consumer) (40.0) (12.5) (16.7) (16.7)
Power plant 1 2 1 _ 1 5
(Supplier) (16.7) (20.0) (16.7) (16.7) (13.9)
1 1
Constructor - (10.0) - - B (2.8)
Government ! - - 3 4 8
(16.7) (37.5) (66.7) (22.2)
Local government 4 N > 4 - 16
(66.7) (30.0) (83.3) (50.0) (44.4)
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Table 4 A views difference of participants on the public relations
agents of thermal effluents energy supplying business

(=38)
Main agents of public relations
Answers Ministry of Min.istry of I
Trade and Agriculture )
Industry and Forestry collaboration
Participants
Farmer 3.7 414 3.67
(Consumer) (0.756) (0.690) (1.033)
Power plant 410 3.50 3.70
(Supplier) (0.568) (0.850) (0.823)
Constructor 4.83 5.00 4.67
(0.408) (0.000) (0.516)
Open 4,00 3.67 4.44
appraiser (0.866) (1.000) (1.130)
Local 3.80 3.83 4.60
government (1.304) (1.169) (0.548)
F(p) 1,922 3.310° 2.182
"p<.05, "p<.01, " p<.001

Note 1. 1point(Strongly Disagree)~5point(Strongly Agree)
Note 2. The parentheses indicate the standard deviation,

Table 3 A views difference of participants on the maintenance & management agents of thermal effluents energy supplying business
(=38, unit: person, %)

Participants

Answers Farmer Power plant Open Local Total
. Constructor )
(Consumer) (Supplier) appraiser government
Maintenance & Management agents 1

Farmer 2 7 1 5 4 19
(Consumer) (28.6) (70.0) (16.7) (55.6) (66.7) (50.0)

Power plant 3 1 2 1 7
(Supplier) (42.9) (10.0) - (22.2) (16.7) (18.4)

Constructor - - 2 1 ! 4
(33.3) (11.1) (16.7) (10.5)

Government - 2 3 - - S
(20.0) (50.0) (13.2)

Local government 2 - - 1 - 3
(28.6) (11.1) (7.9)

Maintenance & Management agents 2

Farmer 1 1 1 1 2 6
(Consumer) (14.3) (10.0) (16.7) (12.5) (33.3) (16.2)

Power plant 3 4 5 2 14
(Supplier) (42.9) (40.0) N (62.5) (33.3) (37.8)

Constructor 1 4 ! 1 2 9
(14.3) (40.0) (16.7) (12.5) (33.3) (24.3)

Government - - - - — —

Local government 2 ! 4 ! - 8
(28.6) (10.0) (66.7) (12.5) (21.6)
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HUTL 28 BB Adot2A SIS0 g &d L AA Jtx| QA Hlz M
3. 22U U X 32 AFge| Mo} ©®y 4l ork=EE Table 7 The satisfaction on the national energy policy business
(r=38)
2l Aol A o) Al IS B B3k Table 6
3} e ARgARe Sofule] Aatel that Bt 1A H 5T Satisfaction
sofale Aalo] it B7HE 48R sk glek Azt Farmer 414
ShiL 91 SAAHE 387, AIABYA 3178, ST (Consumer) (0.69)
. N o Power plant 2,70
2783, AAHA| 258 =02 B8t 3Rkl WAk (Supplier) (0.483)
49 A1) thef 3H. o= “wEolthetn WAL A% 3.0
X_ﬂx_. 3.54, g rlel 2.894, Eolwl 2.867, AH|Al A} Participants ~ Constructor (1.033)
25%) 202 Brhslolch Au] A3 BrRe o] o R 356
& 25403 «x2 Hasirh el Wrbet vhe HEHARS 35 pen app (0.882)
A, Eolul 31774, XA 3.174, St 2784072 “H Local government 367

(1.211)
Flp) 3.258"

"p<.05, "p<.01, " p<.001
Note 1. 1point(Very Dissatisfaction)~5point(Very Satisfaction)

Folpek H7HE walth 2] A9 oful 3714, )
AIBAA 3673, AR 33, MR 28, U7 278
Heom B AAE AN Pr1E 417808

“Zhshal QltPretal Hrksklar AuAlg ARl 3.5, soiwl Note 2, The parentheses indicate the standard deviation.

3207, WAL 287, dHE7bE 2670 =02 Ity

k. 3L R HhHof|, 2uj oYX E Stk 3aAe 274
L] Al A g3l fedo] Aoy A] o] o2 FHEo R yehgth TJ2|i YA ZAIARES

Bol F5AL AUA S Aol FrofstA Frejstarat ARAlE AR} (3.337), BB (3.567)), XA (3.677)
= QAo A £85Il HEEL ol E ) TS Table 7 o8 yA= whEghal stk

oA off whet o | A A2 ARelol diet HEEE 4 olZ|gt Atz 2uiE Arlell gt FEEETE AR 2l
Aifole}. 24 At Wi eo] tisf SAK = fon|ek 2 A (<& 5> Z2)3 A} ks AL HojFa Qlk 35
o7k Ut ow (p=023), o] =2 AN IAE 5 ol ARO] AFL O] Hhe W= AR o]l it Q1A= FH AR

woh wbALe] Gt ol e VA ekdth 2 ufr o Sl 2o SlEdch WA AnE Fo T34 1092
A% AR AR SR 414502 NS ot SRR F 632 o] ARIS) Al 2hag 9fak REC W
Table 6 The performance evaluation of participants on the thermal effluents energy supplying business (r=38)

Performance evaluation index

Answers Farmer Power plant Local
) Constructor Government
(Consumer) (Supplier) government

Participants

Farmer 4.00 2.86 3.17 3.71 3.29
(Consumer) (0.577) (0.690) (0.408) (0.756) (0.488)
Power plant 3.80 3.00 3.50 2.80 2.80
(Supplier) (0.632) (1.247) (0.850) (1.033) (1.033)
Constructor 3.17 2.50 2.50 3.67 3.50
(0.408) (0.837) (1.643) (0.516) (0.837)

Open appraiser 2.78 2.89 2.78 2.78 2.67
(0.972) (0.782) (1.093) (0.833) (0.866)

Local government 2.50 3.50 3.17 3.00 417
(0.837) (1.049) (0.753) (0.894) (0.408)

F(p) 5815 0.845 1124 2.216 3.997"

"p<.05, "p<.01, " p<.001
Note 1, 1point(Very Scarce)~5point(Very Well)
Note 2, The parentheses indicate the standard deviation,
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