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ABSTRACT

KEYWORD

Purpose: This study aims to identify the energy consumption characteristics of elderly households in Korea,
which has entered a super-aged society, and to compare them with those of general households. The objective is to
derive implications for tailored energy management strategies by examining differences in total energy use, energy
intensity, and daily electric load patterns. Method: Using 20202022 Household Energy Panel Survey micro data,
households using natural gas for heating were analyzed by income, household size, and floor area. Additionally, one
household in their 40s and one aged 60s and older were monitored for three weeks to measure plug loads, lighting,
and air conditioner use(including standby power), along with appliance ownership and daily load patterns. Result:
Elderly households consumed 6—12% less total energy than the average, with electricity use focused on essential
appliances and stable per-unit-area consumption regardless of income. Unlike the 40s household, which showed a
distinct evening peak, elderly households maintained steady daily loads with minimal weekday—weekend variation.
These findings suggest focusing on appliance efficiency and standby power reduction for elderly households, while
managing peak demand for middle-aged households.

(© 2025. KIEAE all rights reserved.

DFEIF
Of| LA 2| A B| THE
YT HR | =Y

Elderly Households

Energy Consumption Patterns
Daily Electric Load Profile

ACCEPTANCE INFO

Received Aug. 18, 2025
Final revision received Aug. 25, 2025
Accepted Aug. 29, 2025

1. M2 AR 258 0 T U7 D] w1
oM7) zule] BE 24 2], 1FFL AL Adhel v &
11 479 W73 2 53 2ol 207 o] v Ao ok, 1215 oA A617} $7koke
OECD B.1A0 m2m OECD 27} % Sejuats 714 whe & Bl Uetith sAt W2 A50 2 Q15 °ﬂL1 A H-g Feol A
T8 vEs} AgEs Ueta Agstg.on(1], Lajuets 20244 o, o] 2 o] F-Ju 5 D= Y] A& EolE -9 Wot
129 654 9172] H]-8-0] 20.0%2 =183} A3 D] A5t TH2]. o] Hl& o] obd &= okl 117515]'53‘4' o] Hl& 7}
Q17 T ek ta] ol A0l Wals} ofUat AA), AFe], HH) of tigt Aol =] H|-& 7] (Fuel cost proportion), &4 o1
= A}3] Ao AA LR A W3S o5l 25 d@Atolt), 2] 71%(Minimum energy), oA ZH--# 71 (Energy voucher),
1A WA AeE B Ao I BAHEL o H7hsH]8 715 (Affordable cost) 5 TH¥FsH v 4= Qltt. ¢
T3}, 191 71 27}, A7]uuk b 7] 7] AR sk, AlghlE @ =9 o] 2] Bl 7} 5 604 o)/ g7t vl 7]l whet
o 5ol 4402 24l 571542 A3, 5ol 2 o ool 20~727%2f OFEEHE). AZET A A A e A el
AL W A WE TV AR A B F gl e STHE A,
A5 3 o] thEge] 4L Font THAATE oA A U] g el HE VT A s o e
of % AUHEO| BT w7 7] ng Hgo] kol 2w TEPAEHL ol e 450 A o g Aol
& RUSE Aol G A0 vhehy, mept7 S p gy SVPEEZIHREOIT MO A dshe A4S 18 A
s o|u A 4 o] T EL Y kit Ko ke A S el S RHU U AR, RS es naire) 45
e 2w dRelE Fe AT 2 AR depace), ST BEEA ASESWE B L8 Sk Al
7t o) A Ao o] i, W, 8] o] 9je] Bag 1] 2050 g SIS Bk ok @A U nehe ol
=B 07 A2 A ALe ZEA} Eold 4 gt SRR PULERELE LR EE L E PR FRD
A9 A A1) R3S D AS Fe stz ol of
PISSN 2288968, cISSN 22889698 gt BAjo] @ 7HT) olo] what 2 AL AL Z TE Ao A o] 11

http://dx.doi.org/10.12813/kicae.2025.25.5.097

(©2025. Korea Institute of Ecological Architecture and Environment all rights reserved. 97


https://crossmark.crossref.org/dialog/?doi=10.12813/kieae.2025.25.5.097&domain=https://kieae.kr/&uri_scheme=http:&cm_version=v1.5

2S[O MO DRI AEY o HA| 22| S % D@t Y| oA A8 &Y 24 S #IT Case Study A+

20O o [

F7HE EE oA T s AT D@7 oA 48] EAES % s 9FE7He0] 0.06%(20244 7] 2)[8]o]th, o] o175
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B A7E 17l oA a6 E4E B gafeocf o] 30~S0H S M S7ks AAIS LrEhaL ik w1951 60
A 1F7HEO] EATL v A AH] £ TG oy A 4] o o142 19909 8%l A 20251 AA 28%= St o =M, 2
EATE BA 273t 2020~20229 7Htold A B d 241 wlo] A, 97, o|A] 4H] Fxo] §igk7t Q=1 glet,
AZgolgE &8st o, Ui U Yo TATIASE ALE Table 2.%= 2025 7} 150 Agg 7|F 0 &2 7 gd49] LA H]
She 71 2 9 anE A=A} 9k J17E gAate g st &S UER ZolrH10]. 60t o]4e] g7t A 7HE] of
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2. 27| ol LHlof Bt D3 fle AaHmER U A

AU FAVAL Table 3.3 2oH11, 2000 479 B %
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Table 1. Population ratio by age group SO FRrt oF 75m?E SR WA A 37} oS E o)
v Yerl 1990 | 2000 | 20100 | 2020 | 2025 80t ool A 60m’ oJ5t 4% F8 AF Hlgo] 4% Frloti
€ group — _
B[ AQemAo 2 = CL A 7)o Eolk
Under 20s 36% 29% 23% 17% 15% Bt WERAS T3 2m 2 Folns BFS Hel, el EeiA]
HA F7 £ Z£401= B5o] 9X oA &
s P 1% % e % AA F7 RS F40hs B0l 45 vehdth 60t o4 51,
7 0 7 T FAHAL G 2| 5}l= A3
0 7% 18% 7% 1% 3% FH-E o] FRIF EEAT, FAWA L iz fAoh= B3
o] 9J Ao 7 W}
40s 11% 15% 17% 16% 15% 1 8= o= yrehdny,
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70s 2% 3% 5% 7% 8% A& A2 F 500 FHEEE §49] sfetole AUAR S4E
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Table 2. Proportion of household members by age group
Number of  od Table 4. Proportion of standard monthly income by age group
an
bowscholds| Total | 1 2 Vo Standard monthly| o than2 | 24 | 4-59 |59 million
Age group income
million million million | KRW or
20s 8% 6% 1% 0% 0%
KRW KRW KRW more
30s 14% 6% 3% 3% 2% Age group
405 19% | 4% | 3% | 4% | 7% At 24% 65% 8% 3%
50s 229 5% 6% 6% 5% 30s 22% 49% 17% 11%
60s 20% 6% 8% 4% 2% 40s 31% 35% 16% 17%
70s 11% 4% 5% 1% 1% 50s 41% 34% 11% 14%
80s and older 6% 3% 2% 1% 0.3% 60s and older 76% 19% 4% 2%
Table 3. Residential area by age group (unit: %)
Exclusive use area More than
of house| 40m” and less | 40m’~50m’ 50m’~60m*> | 60m’~85m’ | 85m’~102m’ |102m’~135m’ 2 Average (m’)
Age group 135m
20s 70.3 10.9 5.8 8.9 23 1.5 0.2 21.9
30s 26.5 9.4 16.8 30.5 8.1 7.8 0.9 36.6
40s 12.9 7.9 14.9 345 12.8 14.3 2.6 62.3
50s 13.8 7.8 14.2 34.0 12.1 14.3 35 74.5
60s 123 9.2 14.0 354 12.5 12.9 35 75.1
70s 11.8 10.4 143 38.0 12.8 10.0 2.5 75.0
80s and older 11.9 12.3 154 38.8 11.6 8.0 1.6 73.2
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Fig. 1. Comparison of total energy consumption between all
households and elderly households

Table 5. Comparison of household energy source composition

G By household Per capita | Per unit azrea
(kWh/household) | (kWh/person) | (kWh/m")
All age | Electricity 3,329 1,481 48.7
group | Natural gas 7,969 3,525 115.9
60s and| Electricity 3,329 1,729 46.8
older | Natural gas 7,442 4,056 108.9

Table 6. Energy consumption by standard monthly income

202019~2022\9 7HE | B d 2AFS] ato] 3 & dlo]H [13]E HE
g0 dutyptet 1 7o) B4 i o 2] vl B4 5}
ok B4 e ] i d o R EAZMAE AHEShE THE
o, & o 7] Au|zFe] AEA]7} gl 7HERE st ol
Z] AHFE 719k 7AE RS FF U2 AH|ES ofn|gitt,
Fig. 1.2 Azt oy 4HE vlawgt Zolct, AA7tre] B
oA AHES 11,351~12,491kWh/yro] 1L 60t]] oA} 118 7}
o] B2 10,695~11,827kWh/yroltt, AA| 7} tjn] 1187179
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Table 5.2} Table 6. 7Ho | 2] Td 24 A3} 5 71 2|2 d
olE|Ql 2022 & AMgF At Hi o2 ZFE o A AH| gt
o] w2 oA AvFE v A oy g AL
719t A7k Hlgo] 242t 30%2F T0%©]et. 20009 7HE
o 2] A 2 14]-2 13,420k Whe} B wato] A of ] 2] 4|2k
Lrobg A, 7k A 4nERe 2000 2,567k Whet ] 25ke
3,320kWhi @2 e An|go] Woln, A An|Fe] vF
o] ol A0 & g1 4= gl M7 o 2] A2 AA
7HEet fAFHA Uebstth ZHEEE old A AR 17t
EAT A AT oY AHgFe NI B Ao 2 e
Wt ol A7 FHE e FolEAN A WAL =
215k 7] wiZel ok

A5F70E o1 2] 4:H] & Table 6.9 4 Uehd HEe} o] £50]
o145 7HE oAU A AR 7ok Aol ek AA7t
To] ZFAHFE 9,333kWh/7FEoll A 12,626k Wh/7HE2 F 35%
7} Z7Vek A, 1 # 7= oF 36% Z7FSFATE. AA 7] A7) 4
H e} EA|ZRA AHERE 32%, 38% Z7h5H HHH w7 A
O} EA|7bA Au]FO] SIVEFS 742 29%, 41% 2 VrErtT &, 1L

Standard monthly income Less than 2~4 million 4~6 million 6 million

Age group 2 million KRW KRW KRW KRW or more
Total 9,333 10,862 12,131 12,626
All age group Electricity 2,792 3,215 3,517 3,679
By house Natural gas 6,455 7,584 8,579 8,907
(kWh/household) Total 9,228 10,772 11,704 12,570
60s and older Electricity 2,838 3,213 3,278 3,649
Natural gas 6,280 7,468 8,336 8,843
Total 1532 168.0 169.8 162.7
All age group Electricity 46.2 50.0 49.3 47.4
Per unit area Natural gas 105.9 117.3 119.9 114.9
(kWh/m) Total 151.1 157.1 163.1 158.6
60s and older Electricity 47.1 47.1 45.8 46.6
Natural gas 102.6 108.9 116.2 1114
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Table 7. Overview of surveyed households

Category 40s 60 and older
Age group of household head 40s 70s
Number of households 3 1
Year of building completion 2023 1997
Exclusive use area of house 59’ 59’
Measurement period 5/31~7/3 5/13~6/5
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Fig. 2. Measurement overview

* Plug load
= Main power - Partial load

(Lighting Air Conditioner)

Table 8. Comparison of daily power consumption (Unit:kWh/day)

Category 40s 60 and older
Plug load 17.42 5.66
Lighting 0.62 0.16
Cooling (standby power) 4.09 0
Total 23.13 5.83
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Table 9. Status of home appliance by age group of household ——(Solid line) 40s household ~ ------ (Dotted line) 60s and older household
heads (Units: EA per Household) 3,300
Age group 40s 60 and older 2
S
. T « | Survey - . | Survey g
Home appliances Bl target erence target é 2,000
2
vV 0.98 1 1.07 2 > 1500
Washing machine 0.98 2 0.85 1 =
3 1.000
Air conditioner L11 1 0.86 1 =
500
Refrigerator 1.51 2 1.63 2
0
Computer 0.72 1 0.24 1 0123 456 7 8 910111213 141516 17 18 19 20 21 22 23
Electric rice cooker 0.82 1 0.78 1 Hour
Vacuum 0.83 2 0.65 1 Fig. 3. Plug load schedule of households in their 40s and elderly
Electric fan 1.50 2 1.35 2 households
Microwaves 0.78 1 0.76 1
—40s/Weekday —40s /Weekend
Electric food blenders 0.30 0 0.31 1 ---60s and older/Weekday ---60s and older/Weekend
Electric kettle 0.32 0 037 1 =
Air purifier 0.29 1 0.13 0 21200
&
Bidet 0.24 2 0.15 0 3"
Digital set-top box 0.66 1 0.58 1 § 200
Hair dryer 0.84 1 0.56 1 ’§ 600
Water purifier 0.56 1 0.40 1 g 40 e
f} eI
Air fryer 0.38 1 0.15 0 00
Electric pad 0.73 0 0.87 1
01234567 891011121314151617 181920212223
Electric hot water pad 0.23 0 0.13 0 Hour
Mobile 2.9 2 185 ! Fig. 4. Plug load schedule for weekdays and weekends
Electric iron 0.32 1 0.29 1
Elecric induction 006 oo | o o] o]u] m 8} Aeho] 77k9] 3714191 17) 48] £} 0717} A4
cooktop o, £3|, Al 7} 9 HFEo| Yol A7| AgeFo] G235 £7}
Dehumidifier 0.10 1 0.01 0 5h2] Qr= 122 Rolrh
“The reference household is based on previous research[14]
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