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ABSTRACT : In order to energy self-sufficiency in town and village areas, it is important to break down the spatial unit and
understand the scale of the local energy supply and demand system. In this study identified the energy consumption and renewable
energy resources of towns and villages in Hongseong County. Energy self-sufficiency rates and possibilities were derived for each
region, and suitable types of self-sufficiency were suggested. As a result, it was found that Hongdong-myeon, Janggok-myeon,
and Seobu-myeon have the potential to achieve energy self-sufficiency. Each of these areas has unique characteristics that make
them suitable for different types of energy models. Hongdong-myeon could be classified as a rural, energy integration, and energy
self-sufficiency model, Janggok-myeon as a mountainous, bioenergy, and energy trading model, and Seobu-myeon as a fishing
village, solar, and energy self-sufficiency model. This study can assist in recognize the phenomenon in rural areas, which will

help in formulating practical and effective energy self-sufficiency plans for these areas.

Key words : Town and village area, Energy Self-Sufficiency, Energy Consumption, Renewable Energy Potential, Renewable Energy

LA = S e Q7] wjFolck 2 A7 (Rosenzweig et al.,

205 HHF A2H BHOR AT - 45 - 2] -
w719 A e TS YRR LAA HEFe

1. a8 # =X
AeEt & AC0R d/ddrt
Z159717F 7HE Hs ARl A AAe Bt 7l TEFEZ V1% 4ol woh VFHWIR IR &
L8 W3, B4%FY BEE DW%M glal w2t & F9, ks B3 S oWIR @2 551 w9%
Art. 2020L% 71% F HYRE LAZA W& bE &0 o FPAHQ] S "FHJeong, 2022). TS| &
2 AA WETF] 3.2%(21. 1‘ﬂ1“&EC02)§ EAE AN, Ao BYse ouAdS AR A7 %
ol 247A WiE A AAHe] FEHA AL BET of olvAl U7 A Al s97E L0l fRl kE T

S 7] 4ot 5EA) oA 4YL ML AR
orresponding autnor : Kim, Yunsoung AH|E Zo]T o Al LR o] A AE
Tel - 02-552-0040 & ]E_ EO]——L—, ‘XH OOWX]_?_ Wiﬂcﬂh_ 2290 AlaE

E-mail : panmaker@gesi.kr o] ¥3pt desitt FUSARERE 205087H] 5

Vol. 29, No. 2,2023 35



o

HES Aetas 9 s AQlo g Adlels AS
FAISHL YTHMAFRA, 2021). 79| AA A M=z
tjEo] sUsEo] oA A o9l FA|7} = o] 3t
Az 7|99 oyA] AlAgIOA Hloju A}l sk RBIgF
A7o] "ottt 1 o] sEolgte IS SHlE
oz a+g 7FsdE metol= Aot

FEAYL oUAR &8 £ = Aol FHEGH]
of ZA] tfr] oYz g offlo] £2 Holtt. ¥ 5
EAGL QT iy FEFYo] |, 5= oo ot
2t oA AH] E4o] tEA yepdtt TAQt H]ws)
JUFUEE B7lof oz &8 ¢ Qlxma}t Hx] SHoA
Aol EA gt oyA] AHEF tiu] 2 o] A4t
Au7F AAEY o]&Eo| Wolx|H, RiE AH|FHETH
22 AAu7F X 2A47EA A7t oy ] 2ol of
gt 7]=7} oAt} HEAFY] ofyA] AP oA
£ A99 oyx] 4] Peiel AfAYo] BatxA 5
oyuA9] +8-37 AAH9 g Tofet= Zo] 8
sit} 55] 52X 92 JAFEE: @I, A Y
2ol S o AlEStoto] AmE I art ok

2 AL 9] - %2 REI00 ASA LA AR <
oz AFH I TATEE U 9 FECE AR
sloto] o] £89 IFF FEE motota, oA &
4 7Fs8S 40k A5 APt - ¥ A9
F80 Fa FRE dotir] flsf oA AH AL
FEEE 2ok, 77T 9 AR AR
S At 299 v AFGET 7HsAHE EESHL,
1ol At oA A /3 Alberant

N
rx
02
re

T e

HEAY oA AP 1959 AYAAA T =Y
S, ouA] FZol Hiet AFE AFe ZAsk] Al
A Qo] FRo] ARELL, 19961 AlZHE A HouA]
Abdo] AR SEoltHAF, 2011). - A= 2000
g FRERE sEAIGe] Al Ae|A] 8-S A
et A7 AFH AL, oA AR AAdA 87 A]
QO] oA AT 4HFS Bl AE7H(2009)
= ARAGe] odA] AHrEe 2451 A8 gkt

== Aol REEE o] 4HEAN Al Al

2AA4AE oz A - AoIIA AAEe weteti,

1) v YA ARRFE A, olo] AFEshe Aol &
A &, a0l 8AE oA dager ndy 5
< &3 & vk 99 REI00(AHS AEFo] 100%E A48
ogA dgog Fdst= A) A5

36 SEH|E, 293 H25, 2023

94 -

a4

HEAro] B2 A9S PR FESHA Al - 4K
olvz] 7H&ATFe] A7 AFEIL QlolA &
AE7F o3 Agsigct HEH (2012
NZARAE Ao r Al - Aoz I35
Ao, oux ez Aol wet A9

> F
18 B oz

U
XH o =
sk
Aotk AHA Q@o019= 7€ SARARE 2] sEA
AHFFAE &5 a5 AUA ARRTS RAHL,
SEFEONA A AR HR| A TS AR
otk AEEQ02)S HEAY APk Ast,
7k 7|8 Ho]o7kA HAHS 3 wE vk oY
A A gete AFHoR B

2 A A9 A - AeIUA FAFS AL,
v A4 7Fsde TRttt SHoA APATet
SARRE 2ol gk, ik, 712 AT} e & ]z
Aol AT 2APE AFH[ATGE, & A= odA
$FEAT FEEA e & AGL gpgor 24
7F A=At Aol 2 Aol7k AL, &Y 5 3
M UEhis @42 f¥ER merd & URS oy
A A §38e EEYUTHe FRolA AZol7t At

AN

;

ol

-

Mo oX

18

o

. APHIHe) U

1. &8 XY HuX A

715871 dd2 S gaFH - SAF 718,
A2z ep)ell = oy deh “oux|e] B4t A
g, &9 ol2 Alad ke 7|97 4l &4
- P - UAYE - AETRsAE FAoeS A
ske e TR IAUAZFE WA Aite] of
UA &HET @2 AHE oluA] A-er 45t
Ao UNOJME= ol|A] 23S 12F olvA] A
tiE] & YA 3T HEE ALt gtk 2 A
FolM= FANAZ 9] 244 g0l 1dS A
3o 7oz sl &9 AHoA Hdiz it 7k
g oA FAFoel T AFqe] AZE AHA AHFE
o 2 A€ AQ @9 oA Aol 24 T 4
B2 Hi BAZ AYsiqict

A

2. & -8 XY MYoHX| S A H HEX|
2H =¥ YH

NI A EATE Y EALSHKESIS) 20194158 A
wHom A2 7 oUASFEAS FEST A,
o ARAQ & - W e ouX dn] BAE obx 73]



= A oA &8, AR FAFE 2AR] ZIHIRE oUz] A T AT

gl

Table 1. Estimation method of total energy consumption by sectors in rural area (township)

Sector Method

Industry Dividing ﬂTe industrial se?tor final energy consumption of the county proportionally to the number of workers in
manufacturing per township

Transport Di\{iding the trans‘portation sectOf final energy consumption of the county proportionally to the number of
registered automobiles per township

Residential Units of energy consumption by sizes of its floor area x the number of houses per township

Commercial&Public Units (.)f efnergy consumption according to the business types x the number of companites per township

(excluding industry sector)

source : KESIS(2022 a), KESIS(2022 b), KESIS(2022 ¢)
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Figure 1. Renewable Potential Investigation Method
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Figure 2. Energy Consumption by sector and town in
Hongseong County
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Table 2. How to estimate PV potential

<Step1> Installation area coefficient = PV Installation
area(m®):PV Installed capacity(kW)

<Step2> Site area(m’)-installation area coefficient

<Step3> Minimum installation ratio(%)x<Step2>
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Figure 3. PV potential(ktoe)
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Table 3. How to estimate livestock bio potential

<Stepl> Livestock manure(kg) = number of livestock x
manure generation coefficient

<Step2> Organic matter(kg) = manure amount X organic matter
ratio(%)

<Step3> Biogas(m’) = organic matter x biogas yield

<Step4> Methane content(m’) = biogas x methane content

<Step5> Theoretical potential(toe) = methane content x
methane calorie/10’

source : Soh(2013)
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Figure 4. Livestock bio energy potential(ktoe)
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Table 4. How to estimate forest bio potential

<Stepl> Forest accumulation(m®) = forest area(ha) x average
accumulation(m®/ha)

<Step2> Forest accumulation(m®) x basic wood density(ton/m’)

<Step3> Average biomass expansion factor x average root
content x <Step2> / 20years

source : Soh(2013) A4
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Figure 5. Forest bio energy potential(ktoe)

4) https://m.nongmin.com/359134 (XZHAMY 2023.4.11.)

Vol. 29, No. 2,2023 39



g4 -

4 59 498 FAF

Tl A AL ot S B A% A
AgolI Ao AFIL Sk I Hie] Waas, A
57 5& nggeuAR FRET. PR 59 B8
2 Ssty] sl ouA) chan] AE oA BEAY @
SeAEE A2 24T Aol AR Aol
Solxg APHon 8T Ade AT THs
2Ul5E QA dhom B8 ARlE Uk =,
EA%olA] QUL B8P0 ofe WA A, @
o} 2 so] KT AcloldE Adet v 4% &

JERL 7|&g B9 vleo] Wihgow B8 AE
% Qo) S BAs,

&9 A B HHY A A KRS
Fos LA BEe] WAL AL, AFAL
Hee 71EoR A 9% ul(% M)l uga
SEAE Bl AREIIS)(MOE, 2019)<Table 5> BE
54 BEHGL, 9% WeE $)& 14" Al
sfotehs 49dd A vdtAct TAZ & A A
0] 5o AAFE <Table 653+ Pt} ARAL 3] §
o] Q8] 1ol 27 AAEE skt

i

filo
N,

Table 5. How to estimate hydrothermal potential

<Stepl> Total flow based on low flow=daily
average flow(355th day) x 365days

River .
<Step2> Potential = Total flow x temperature
difference
<Stepl> Reservoir volume = daily average
. flow(275th day) x 365days
Reservoir

<Step2> Potential = reservoir volume x specific

heat x temperature difference x ratio
: MOE(2019) A4

source

Table 6. Hydrothermal potential
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Figure 6. Energy self-sufficiency rates

T hi Reservoir volume Potential
ownshi
P (1,000m’) (Ktoe)
Geumma-myeon 0.21
Ri
ver Hongbuk-eup 69,800 021
(Sapgyo)
Gwangcheon-eup 0.21
Janggok-myeon 3,662 0.02
. Geumma-myeon 2,057 0.01
Reservoir
Guhang-myeon 1,507 0.01
Galsan-myeon 2,950 0.01

source : MOE(2022), Hongseong-gun(2022)

5) SEAe dubRoR At STE ARSI 7Pggt

[y

0 SEHE, H293 M25, 2023



= A oA &8, AR FAFE 2AR] ZIHIRE oUz] A T AT

Review regions,
locations

Review region renewable
energy potential A

»
— Rural — Biomass
— Urban-Rural — Solar PV

Mountainous — Unused energy

| Fishing Village L— Energy Integration

Review region energy
consumption

v

v

h J

Y
» Energy self-sufficiency R

N

— Urban Biogas Energy sell-
sufficiency pursuit

Power available Y

Review supply shortages

Review energy consumption
reduction potential

Energy self sufficency <

Figure 7. Energy self-sufficiency type

el ofluz] Y 9, AuA A, oA s
FOoRE ES 4= Qlrh<Figure 7>

T —°—%‘%1, I, A5 olvA] A /3
gkt A 9 Y 1% HEFS i 5471 €2 &
&Y, *&XM%O 2 U2 A, bt

9:{&,0]}9“1
r
%&irlo
El‘_?l'ao
—\é_u
J>4Eni
‘
o
2
rlorl*BL
Ol
sl
BH-U
20
c
I>ﬂ
R
%olol'
Wt
2 5
= [lo
by
2 oS

T2 HYF Al gk UW“JEE ZA199]
UA aneg AR FAE waste] ofuiA] 2t
24T & A=At 7&"3%“117} 7Fe Aol webA
iR A-HEC] 100%5 d= Al AF 257 oA =
d 2de AEd o AL, oA AHEC] 150%E H
= vA g Bl HES o gl A
S s %‘—%fé- AHA &5 - oA Ad 2
g, Ao AEY - HelouA] - olvA] iy 2

2 01%‘% CHSE - ovA A 2d fe

El.l_L,-[E

o N

1=

=
s

o144 By 2t ol Ao dofzic] v
ke Age e A3 AdshAL s g2 g
stol A9 GeIA A0, 4 dPeoRE B8Y
S oirk. AP Wush] AL ASAN} o BF
Hojof 3t1L, AL ASEA 714 59 A wrt
Ha=jolof Tk,

AT &1 AY T olUA A-E 100%E 94 %
ohe A2 ouA] Ay FgoR sl g A
Aol ARl A ovx A HEre 24E & Ak
3] <Figure 2>9F go] $FFE oA An|Fo] g2
% R s A9 3 e Aol

351l AJFEE HA] aHFo] B2 RS2 A

i

(ol

|

el ofor
ox

6) EEAGE st 22 A(polaR T )08 Erhd
A QoA APikE Aol Faurt W W A F y
A A9 =7 AEgor EIHXWUJ, AT WA A
w7 RuEd ST /M5 Ao ®elh

for sales —> Energy trading
N
A BN U AR oby 52 2o FEsor

o 27he 5249 oA A B oY

ARgo] QALQE e "Warl k. 71E A YoA
Yok FARES oy|AIgste] 41402 ARESEL
HA BEe RES HYFoR F9hs FHIE UYFe
Alettd 524 59 S5 JJJ‘.Q}OP 4 k.

L
| S
£
9
o]

A

V.2 B

AT At s S 1Y 9PE ¥

€ §YEE2 7= AUA Aa"EE A" g
A 3

Wgos AL o] Wast) 59 Hsd
oA Age Eoleis B4 FHOR EAY

A FA} ol HAGR 979 oA Ago
Sojutels W 4ol FRsich 1 Fdo] 5&9

TGN & W B9 ARSIl ouX] Sa9t T

H

F 2 2 oA 47 7Rs4E ekt Aol of

55} 5E Bl B FAYF, G 5L DAT S

il

<] e
‘21‘:}-

ATE B BHTS PO &9 U9l 4%
Vﬂ oA &B] AR F7FstaL, AR FAFS

ZAFste] oyA] A 7FsAdE mofskal, 1o A st
oA AP FF& ALstct. B4 A3 THE 3%

W,
2

3w, ARl ofdA] Ay 7Fs4el ik uiA
g 430 eliE BERL 5EF - oux gu%
oMU A LW, FRAL A2 - o] 2017 - of

U g 2, AREe ol2g - g oA %

E

4 Ko

Td 9ygog 1HF 2= 9t x| AHE 100%
WA e AL oux Ay E7Yos wEs
, S A9 ARl S oA A A AT
Sl

B Aol ofdA S8 - FF T D ol T}

Vol. 29, No. 2,2023 41



o

= SEAGY AUA Ad ThsAe dEEeR dud
T AL, & FeIA HeEhde S o & A
710l s&A o|A Adg, FEY vlolazadE 75,

g 5 78 A8Es 482 4 Ue Aol
o oEh # AFOlA 5 - 2R 53 HolH
AAeAAI= o84 FAFelAL, oldA] AHFF2 Al -
- 72 FAE TAE EuE 710l wEk st &
g3t Zolks AV . FF oliA +FEA &
- A A FSEL, TR A9k HlofE Tt
HEod o Jgsial A= e 240l 7R Ao
CESE B A oY AR FARF B4
SHAAL, oA BEg Zo] A BFA X3 53
vz g 2d 242 dgu eos 24ske M
2290 ASTHAAL Al - AR sFASA 7+
| diet 1= "aslo &% o Bd E87) Sl

=2 ofN Ly

)

2 e AN SHEY s e AR
@HIHEPI017117)9] Z|Yo]| o5 o]Foi7 AY

References

1. Agricultural Business Registration Information Statistics
Service(https://uni.agrix.go.kr/docs7/biOlap/dbdRaise.do)

2. Forest Forestry Statistics Platform
(https:/kfss.forest.go.kr/stat/)

3. Hongseong-gun, 2022, 2021 Local Government Statistical
Yearbook

4. Jang, N., 2009, A Study on How to Create a Distributed
Energy Self-sufficient Village in Rural areas, Jeonbuk
Development Institute

5. Jeong, H., Han, J., 2022, Analysis of Farmers Perceptions
of Extreme Climate Events, Journal of Climate Change
Research, 13(5), p 649-658

6. K water, 2020, The Analysis on the Hydrothermal
Energy Capacity and Survey on Possible Application
Sites

7. Kim, H., 2022, Renewable Energy Facility Separation
Distance from Local Governments, Discussion material

8. Kim, J., 2022, Carbon Neutral Through

Livestock Manure-based Biogas Power Generation:

Potentials

Focused on Energy Independence in Rural
Master's Thesis, Chungbuk National University

Village,

42 S=7|E 293 H25, 2023

94 -

a4

9. Kim, J., Jeon, S., Shin, S., PaZ}, M., and Ju, J, 2019,
Study on Energy Performance Evaluation and Application
of Renewable Energy in Rural Village Homes, Journal
of KIAEBS, 13(1), 28-45

10. Kim, Y., Park, H., Kang, C., Park, K., Gwon, D., Han,
H., and Lee, W., 2011, Prospect of Production and
Utilization of Energy in the Rural Sector and Strategies
for Introducing Clean Energy Farming System, Korea
Rural Economic Institute

11. Korea Energy Agency, 2021, Energy Use and GHG
Emissions Survey Statistical Information Report

12. Korea Energy Statistical Information System, 2021,
Yearbook of Energy Statistics

13. Korea Energy Statistical Information System, 2022a,
2020 Energy Consumption Survey

14. Korea Energy Statistical Information System, 2022b,
2020 Municipal Energy Statistics

15. Korea Energy Statistical Information System, 2022c,
Regional Energy Statics

16. Korea New and Renewable Energy Center, 2021, New
& Renewable Energy Statistics 2020

17. Korea Rural Economic Institute, 2022, Agricultural
Outlook 2022 Korea:Agriculture and Rural Areas,
Seeing New Hope, Ministry of Agriculture, Food and
Rural Affairs

18. Korean New and Renewable Energy Center, 2020, 2020
New&Renewable Energy White Paper

19. Korean Statistical Information Service, 2022a, Census

20. Korean Statistical Information Service, 2022b, Census of
Agriculture, Forestry and Fisheries

21. Kwon, Y., 2012, Rural Energy Independence Village
Promotion Plan, Gyeongnam Institute

22. Kwon, K., Kim, Y., Jo, E., 2020, Nowhere to Go:How
South Korea’s Siting Regulations are Strangling Solar,
Solutions for Our Climate

23. Lee, G., 2022, Promotion Strategies and Tasks for the
Expansion of Low-carbon Agricultural Technology,
Discussion presentation materials

24. Ministry of Agriculture, Food and Rural Affairs, 2021,
2050 Agri-food Carbon Neutral Promotion Strategy

25. Ministry of Agriculture, Food and Rural Affairs, 2022,
Livestock Environment Improvement Measures, Press
Release.

26. Ministry of Environment, 2019, A Study on How to
Foster the Hydrothermal Industry



Q..
=]

B AG ouA] a8, YR FATE 2AR] ZHIRE oU2] A T A

27. Ministry of Environment, 2022, Roadmap for Expanding 30. Soh, J., 2013, The Resources Potential of Bioenergy

and Waste-to-energy and Evaluate How Much Make
Contribution to the RPS, Korea Energy Economics

Bio and Water Energy Using Environmental Facilities,
Press Release.

28. National GHG Emission Total Information System

Institute
(https://netis.kemco.or.kr/)
29. Rosenzweig, C., Mbow, C., Barioni, L. G., Benton, T.
G., Herrero, M., Krishnapillai, M., & Tubiello, F. N, * Received 16 February 2023
2020, Climate change responses benefit from a global * Finally Revised 19 April 2023
food system approach. Nature Food, 1(2), 94-97 * Accepted 25 April 2023

Vol. 29, No. 2,2023 43



