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ABSTRACT

This study analyzes the impact of demographic changes on greenhouse gas (GHG) emissions from household consumption
in South Korea and projects these changes through 2050. Achieving carbon neutrality requires fundamental transformation
across economic and social systems, including household consumption patterns, alongside production-side changes. South
Korea's rapid demographic transition is expected to significantly alter household structures by 2050. Using data from Statistics
Korea's Household Income and Expenditure Survey for 2019, we analyzed consumption patterns across 19 household types
categorized by household head age and household size and constructed a hybrid input-output table to calculate GHG emission
coefficients. The analysis incorporated household projection scenarios to forecast emission changes through 2050, comparing
results with South Korea’s 2030 NDC and 2050 carbon neutrality targets. Results show that aging households exhibit increased
expenditure on carbon-intensive goods such as electricity and heating fuels, while single-person households demonstrate higher
transportation-related emissions. Projections indicate that GHG emissions will peak around 2023 —earlier than the peak in
household numbers —and decrease by approximately 7% by 2050 due to combined aging and downsizing effects. However,
this reduction is insufficient to meaningfully contribute to South Korea's climate targets, demonstrating that demographic
transition provides only limited support as a “supplementary driver” rather than a “primary driver” of GHG reduction. The
findings emphasize the need for aggressive additional reduction policies beyond natural demographic effects, along with
targeted interventions involving energy efficiency measures for aging households and sustainable mobility solutions for

single-person households.

Key words : Embodied GHG Emission, Household Demographics, Hybrid Input-Output Table, Household Income and
Expenditure Survey
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Table 1. Sample distribution of the 2019 household expenditure survey by household type

Age of household Household size wotal
head 1 2 3 4~

~29 831 171 111 - 1,113

30~39 620 464 644 746 2,474

40~49 610 643 921 1,658 3,832

50~59 1,071 1,705 1,296 819 4,891

60~ 3,048 4,337 937 252 8,574

A 6,180 7,320 3,909 3,475 20,884

Note: Due to the very small sample size for household heads aged 29 or younger with four or more household members, data extraction
was restricted under Statistics Korea’s internal regulations. Therefore, for this age group, household size was categorized into three groups.
Source: Statistics Korea (2024c), Household Expenditure Survey (10.23333/RN.50150276.V2.2)

EAANAE BAo] BAZ EAFC] wehKim, 2022) o] 3] UXAEH U o AR WiEF 5 2eH o
Mo Bye AXA etk MAEFRA ARE FE 919 B4 dolHE AWdtel A8 AADo] ot

HE A8t Hae AT 2 dFolME 7T
FANAM A Edte 7HEake o1&t e Bt
& AtstAn2

SBE 240 3lof 7HRE2 1) 7Rl 99, 2)
7 ol wEt RS TR AR 7
APt Y& Hrgste AER, & dAFA e TS
FAR 7hE AR M o185t 294 olst, 30~39

Y4 BHES AF

£ ATOIAE 20199 ALABECILER)E B2
NIAAAATANA AZoHe A 3 A AL
4 IPCC 2006 A|gof| 7]¥Het 247EA QI ERS 29t
Stel stoluels AQYATES FEIAL WA AP
UE| B WA HF BRE AL Peote] A
4 90 B4 Tstel 607] AEOR FHNALLY ]S

A, 40~494], 50~59A, 60A4] oJA}C. 2 5719 I&Fo 7 ¢
ot 3 7MY e AqPESE Hojrke TR
£ SHgst= ARE, 191, 271, 3%, 421 o] fog s}t
Aot o 7S Aol 294 o5kl Afolle BE S
7b AgtHolB & 191, 291, 3%l o] & TR
20199 A9 7HREE THATERA EE R
Table 1°] A|A|sFATE.

FH

2.1.2. oj0|HE|E AMAAT

[

Sto|HE|E AdddtEe A Y] FAT AREolA
Uette Aisker &9 5500 Hske] ouA % o=
4 g 428 2a% Aer, ZAFAEY deol &
29 o] o8 % P dEE wiEe] vAe 9
TAE dofd &+ Q=S ArhKim, 2011). sto]HEE
AR ditEor 7]E9 o o] ARidd®

o

Al 7HAEFERA ARE SO 2 4HAY FF E
AH| HlF 55 Este] &4 did 4SS st

M & ouAdAaE 57F U ovA 588
5870 oA FE A 88719 oA 5o = FESI] 4
o, 4ESEL T9, A3, oAHAAd AA &
v, FEaH JHE AF FEEK(Korea Energy
Economics Institute, 2025). & Ao A= 23} o x|l
HAY] AR U AFFATHE W 6071 F9 AES XA
7= FHIZ A4 AdS FHsHh ovA A 4o
A7) &Y FEOE FEEU, ARIATR FollA=
g, 39, A, A7pdEe s FLEE 7| g 7]
Histo] 47 FZo 23 HjEsHItHS)

2A7A W& S HF SATIAS Y HAE
oA Witeh=s 247tA QIHIER ARE &ttt

(Ministry of Environment, Greenhouse Gas Inventory and

2) ZASFRANA AAsh= 7HEaE 7R3 E 7 FAE URolFd 7 /3 Wl 7HE TSRS 92 5 9o, ol AE

A ARRe] FEW A7 K9E WFe 42T 5 Ak

3) ol A9 vlolAzHolE MEAo] HE Ao, BAYEL AUARRREE sto] 799 o] EEATI I
=43t 59 9ol EAstel EAg w2 BBt olo] 7

%
2Azo] 204 ofafol 3L ALY 47} 42l ol4el A%

$ 2o} dlo|e} wiEol of2igo] uet sz <izo] 20] olstel ALolet Tkl 1R £B 121, 291, 32 olAFoE FHAISIE.

4) ME AAZ3= Appendix Table 1 Zil

5) AABOIUAY A4S g ABAL Aol A Astelo] TRE7] o], AATIES] AAoIIAt AAAE.

http://www.jccr.re.kr



964 IrE -

Research Center of Korea, 2025). oL | H A 9] ofj 1 %]
Abgol 718ket 2AZEA HiERH (A WiEH T 34
HIESRF(H | A] vlE&=H)S ESte] sto|ERE AMIH
BRE T YA MEAsle] CRF TE ¥ S
&9l AmaH|FHt HHEZHTJ A FEHE A7 A4 o

e AMsglon, BB SPUgelA Bse o
L 2k QMEe RIA W ARA2NES FA%
H|@ato] A% 24E Syt ol9le] Hoju x| W&

o A9 QgD BIA9 HoUAuE FES 4]
A} AAsto] TR ABA R A AT
FEFQ-digi) T A T AR &9 vFo] uet
dlofui ] wjEeEE AFATHESL AASte] Hulstolct.

2.2, YHE

)

2 At digt &vl= g Alek Bk At AH
2Rl 2472 wiEE oty T Alete] FFIA=
A9l B Arel tigt 8.5 faEstrleol 1 A9l 247}
& HiE 77t ob7ld . olof et ZHAAu g E st
of e A3} 4AHFRY HIM= FY LAVIA HE &
oA AZHEA o gkt F=E S IdT= A
A "ot

A LA7kA MBE] B9 2 FE LU B
2 AU9E 24T 5 Atk W ARAE 5 B
IEhS] ABAL TN AP M AR LUk BT

o thg 4 ()3} 2 Fez EAU

o Tt 2 ol PyEe o) WA AU A, A7) 2 Lvm
37, oux 7hd WS olux A% 48 58 udshA Rath £

o Ao 7&

sho] A3 E*é AAE nefst) RAT AR, BAY A 0E
Eslglou, &5, AFA (A, 52) 5

Journal of Climate Change Research 2025, Vol. 16, No. 5-1

Z7H4Ql 71 B4 8918 HtgstA] Hsto] &

AR
& HiEREaANE AET 4 Ak & AFollA= 6071
FEo] g ohe 4 9F Hgslol YA ftavs
4SSt &, g 999 VIR e R BAREASE
Z8s5to] AFY AR vlesadE FUHRes 2}
sh= WA Fskld

E (I—A'X,  (i=1,-60) )

E: AE 3 w9 A4l wheh sl A7kA A7HY
S wjEAS

v 7} JEO) AR LA HE
Sl E](1x60)

I 23 (60%60)

A: FYALHE(60%60)

X: EC AAE 199 RASE QuEE, ey

AEO| AFBABL 002 TA(76x1)

A2 F4E

N

O]A]—Q,] A7VE S gaE vigto 2 205087149 7}
st AU Qo e Fuhisere] Walke Blu

om} 35t o2 18] EAFNA A 205097
9] A7F 7M™ A= (Statistics Korea, 2024b)E- ©]-&5}
), 717 fol w2 2w wjE 9 A7y §T wEA
2 7 S¥E & 2 5L 7E2AEQ 2019¢T =
o] o]—\:]‘_]_ 7]-7(4 o]_oﬂq 6)

Z, 20509714)9] 7} 4+ st w12 euzkA R
WEgo] vote BashA sttt ol Thg A ()
2ol Aure & it

GHG, =
19

60
Z‘, HHNUM,,, x ¥_(EXPD, x CONPAT,; X E,,)
h= i=1

(h: 74 79, it AF) 3)

GHG,: tAN 247t GHiE=HE)

HHNUM, ,: tAId W7t 5389 7 =(7H)

EXPD,: W7} 189 & A& (20199 7]5)(a vt/
7Ht)

WL 71A3kel, 2050971 QuhijEge Aget

121 7H’- 235, _T'_'D'M‘r Azt 29] sl z W

o) wt 7 Ell 7 Aol st T EAde T
A83} s o] AT ZA



T 717 Haldf| ME 24VIA RUHEH =4 965
Table 2. Top 5 spending on goods and services by household type
Household
~29 30 ~39
head age
Household
. 1 2 3 1 2 3 4
size
| Housing Restaurants Housing Housing Housing Restaurants Restaurants
Services and Bars Services Services Services and Bars and Bars
) Restaurants Housing Restaurants Restaurants Restaurants | Finance and Housing
and Bars Services and Bars and Bars and Bars Insurance Services
Road . . . .
Transport Social Finance and | Finance and Housing .
3 transport . . Education
) Equipment Welfare Insurance Insurance Services
service
. Textile and . .
" Transport Finance and Transport Transport Leath Social Finance and
eather
Equipment Insurance Equipment Equipment welfare Insurance
Products
Textile and Textile and Textile and
5 Leather Leather Education Leather Other Other Social welfare
Products Products Products
Household
40 ~ 49 50~59
head age
Household
. 1 2 3 4 1 2 3 4
size
Housing Housing . . Housing Housing Restaurants .
1 . ) Education Education . K Education
Services Services Services Services and Bars
5 Restaurants Restaurants Housing Restaurants Restaurants Restaurants Housing Restaurants
and Bars and Bars Services and Bars and Bars and Bars Services and Bars
3 Finance and | Finance and | Restaurants | Finance and | Finance and | Finance and | Finance and Housing
Insurance Insurance and Bars Insurance Insurance Insurance Insurance Services
Transport . Finance and Housing Transport Transport Finance and
4 . Education . . Other .
Equipment Insurance Services Equipment Equipment Insurance
Medical and | Textile and Other Real Medical and
Sports and . Sports and
5 . Health Leather Others Estate Health Education .
Recreation . . i Entertainment
Services Products Services Services
Household
60 ~
head age
Household
. 1 2 3 4
size
. Housing Housing Housing Restaurants
Services Services Services and Bars
Medical and | Medical and .
Restaurants Housing
2 Health Health .
] ) and Bars Services
Services Services
3 Restaurants Restaurants Finance and | Finance and
and Bars and Bars Insurance Insurance
Medical and | Medical and
4 Others Others Health Health
Services Services
Finance and | Finance and
5 Others Others

Insurance

Insurance

Source: Statistics Korea (2024c), Household Expenditure Survey (10.23333/RN.50150276.V2.2)
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Table 3. Energy-related goods expenditure share by household type

. = Gas, Steam and
Household head age Household size Electricity Refined Petroleum Products
Hot Water
1 0.46% 0.57% 0.69%
~29 2 0.67% 1.46% 0.91%
3 0.63% 2.08% 1.17%
1 0.55% 1.28% 0.82%
2 0.63% 1.70% 0.99%
30~39
3 0.71% 1.92% 1.20%
4 0.74% 1.76% 1.02%
1 0.66% 2.09% 0.98%
2 0.73% 1.71% 1.03%
40 ~49
3 0.69% 1.50% 0.95%
4 0.74% 1.59% 0.94%
1 0.94% 1.64% 1.04%
2 1.02% 2.25% 1.07%
50 ~59
3 0.95% 1.94% 0.96%
4 0.79% 1.61% 0.90%
1 1.44% 1.32% 1.19%
60 2 1.55% 1.97% 1.20%
3 1.12% 1.94% 1.00%
4 1.09% 2.28% 1.18%

Source: Statistics Korea (2024c), Household Expenditure Survey (10.23333/RN.50150276.V2.2)
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Table A1. Product classification

o7 O|&{O
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-T-=

Study Product Classification (60)

I-O Table Basic Sector Code (381)

0111, 0112, 0113, 0114, 0121, 0122, 0191, 0192, 0193, 0194, 0195, 0196,

A_CRP Crops
- 0199
A_LSP Livestock Products 0211, 0212, 0291, 0292, 0299
A_FRP Forest Products 0301, 0302, 0303, 0309
A FHP Marine Products 0401, 0402
A_AFS Agricultural, Forestry & Fishery Services 0500
B CL Coal 0611, 0612
B_CONG Crude Oil and Natural Gas 0621, 0622
B _MMN Metal and Non-metal Minerals 0711, 0719, 0721, 0722, 0729
C01_MDY Meat and Dairy Products 0811, 0812, 0813, 0814
CO01_PFP Processed Marine Products 0821, 0822
C01_GML Milled Rice and Flour 0831, 0832
C01_SSG Sugar and Starch 0841, 0842, 0843
C01_RSN Rice Cakes, Confectionery and Noodles 0851, 0852
C01_SNO Seasonings and Oils 0861, 0862
C01_OFD Other Food Products 0871, 0872, 0873, 0879
CO1l_AF Animal Feed 0880
C01_BVT Beverages and Tobacco 0911, 0912, 0913, 0919, 0920, 1000
1111, 1119, 1121, 1122, 1123, 1130, 1141, 1142, 1149, 1151, 1152, 1153,
C02_TLP Textile and Leather Products
- 1154, 1155, 1201, 1202, 1203, 1204, 1209
. 1311, 1312, 1313, 1321, 1322, 1329, 1410, 1421, 1429, 1431, 1432, 1433,
C03_WPP Wood, Paper and Printing
1434, 1439, 1500
C04_CLP Coal Products 1611, 1612
C04_ORP Refined Petroleum Products 1621, 1622, 1623, 1624, 1625, 1626, 1627, 1628
C04_LPP Lubricants and Other Petroleum Products 1631, 1639
1711, 1712, 1713, 1719, 1721, 1722, 1723, 1801, 1802, 1900, 2000, 2101,
C05_CHP Chemical Products 2102, 2211, 2212, 2221, 2222, 2291, 2292, 2299, 2310, 2391, 2392, 2393,
2399, 2410, 2491, 2499
2501, 2502, 2503, 2509, 2611, 2612, 2613, 2614, 2620, 2631, 2632, 2691,
C06_NMM Non-metallic Mineral Products
- 2692, 2693, 2694, 2699
. 2711, 2712, 2713, 2721, 2722, 2723, 2724, 2725, 2726, 2727, 2730, 2791,
C07_PMP Primary Metal Products
- 2799, 2811, 2812, 2813, 2814, 2819, 2821, 2822, 2829, 2900
3011, 3012, 3013, 3014, 3021, 3022, 3031, 3032, 3091, 3092, 3093, 3094,
C08_MPP Fabricated Metal Products
- 3095, 3099
. . 3101, 3102, 3201, 3209, 3310, 3391, 3399, 3401, 3402, 3409, 3511, 3512,
C09_COM Computers and Electronic Equipment
3519, 3521, 3522, 3523, 3611, 3612, 3613, 3691, 3692, 3693
. . 3710, 3721, 3722, 3723, 3724, 3730, 3740, 3751, 3752, 3759, 3791, 3792,
C10_EEQ Electrical Equipment
3799
. . 3810, 3820, 3831, 3832, 3840, 3851, 3852, 3891, 3899, 3911, 3912, 3920,
Cl1_MAC Machinery and Equipment
3930, 3941, 3942, 3991, 3992, 3993, 3994, 3995, 3999
. 4011, 4012, 4013, 4021, 4022, 4031, 4032, 4101, 4102, 4103, 4210, 4220,
CI12_TRE Transport Equipment

4291, 4299
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Study Product Classification (60)

1-O Table Basic Sector Code (381)

C13_OMP Other Manufacturing Products 4311, 4312, 4319, 4391, 4392, 4393, 4394, 4395, 4396, 4399
Cl4 MR Manufacturing Servicc?s and Equipment 4401, 4402
- Repair
D HYP Hydroelectric Power 4501
D _THP Thermal Power 4502, 4504
D NUC Nuclear Power 4503
D _REN Renewable Energy 4505
D GST Gas, Steam and Hot Water 4610, 4620
E WWM Water Supply. Waste Treatment and 4700, 4801, 4802, 4911, 4912, 4920
- Recycling
F CNS Construction 5010, 5020, 5030, 5111, 5112, 5113, 5121, 5122, 5123, 5124, 5131, 5132,
- 5133, 5134, 5190
G_WRS Wholesale, Retail and Trade Brokerage 5200
H LTS Road Transport 5310, 5321, 5322
H_WTS Maritime Transport 5401, 5402
H_ATS Air Transport 5500
H_STS Other Transport Support Services 5611, 5612, 5613, 5620, 5630, 5690, 5710, 5720
I RES Restaurants and Bars 5811, 5812, 5813, 5814
1_ACS Accommodation Services 5820
1 ICS Information, Communication and 5911, 5912, 5991, 5999, 6001, 6002, 6100, 6211, 6212, 6290, 6300, 6401,
- Broadcasting 6402
K_FNS Finance and Insurance 6510, 6591, 6599, 6601, 6602, 6603
K_AFS Financial Support Services 6700
L HGS Housing Services 6800
L RES Other Real Estate Services 6911, 6912, 6920
M _PST Professional, Scientific and Technical 7001, 7002, 7003, 7004, 7111, 7112, 7120, 7210, 7291, 7292, 7299
- Services
N_BSS Business Support Services 7300, 7410, 7420, 7490
O _PAD Public Administration 7511, 7512, 7520
P_EDU Education 7601, 7602, 7603
Q MED Medical and Health Services 7701, 7702, 7703
Q_WEL Social Welfare 7801, 7802
R _CUL Culture and Travel 7901, 7902, 7903, 7904
R_SPE Sports and Recreation 8001, 8002
ST OSS Others 8101, 8109, 8211, 8212, 8221, 8222, 8223, 8229, 8300
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