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Abstract

The purpose of this study was to examine influence of home energy cost on housing cost burden of Korean and
U.S. monthly renter households in urban areas and to explore influences of household and housing characteristics on
their home energy cost burden. Microdata for this research was extracted from the 2011 Korean Household Budget
Survey and 2009 American Housing Survey. Monthly renter households in urban areas were initially grouped based
on household income, followed by a detailed analysis of housing and home energy cost. Findings are as follows: (1)
The maximum ratio of home energy cost to household house hold income in Korea was 49% compared to 83% in
the US; (2) Energy cost to income ratio were found to have significant influences on housing cost burden and lower
income households’ housing cost burden was found more vulnerable to their energy cost; (3) In general, the energy
cost burden of low-income renter households in Korea tended to be influenced by household size, the number of household
members staying at home during daytime hours and housing unit size. The energy cost burden of low-income renter
households in the U.S. tended to be influenced by home structure type, size and age, the householder’s age, race,
educational attainment, the household size, number of wage earners per household, income, and the number of household
members between 7 and 17 years of age.

Keywords: home energy cost, housing cost, housing cost burden, urban  monthly renter household, microdata
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1. et=zt 0|=2| oLiX] ALS
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Bagde] B @l 1148 B4 DAFTE Rz BARAN AelAES ol8d WARA WHe A

So el 5% AES A% 16780,0009 olal,  akal Wl AFFERel FFrae] A BRe

27,300,000 ©]3}, 41,500,000 o]}, 41,500,0009) g+ AFH<Table 2> St=3 v]= BF 7MFAS 5

9 F 5 W 2F0E BRI, plFe] 1052 o we AU ARt An AeE dge
T AAZE A5 19.900F ofd), 34,000E o] E2 ZoE Ul ol ZltRe} 7 dEe
sh, 58,000& o}, Z&]aL 58,0008 %3 7+ 5 Ul HFslsle] xR o= wluwgh Ay, JlASe] &
aJgo® EREAY. 7 ygo] wel 25 a3Es A i 7 & 25% &3k 7 gE A5
ERE BN Y R S L 2 &5 088 A5 % 28 &3 /bR 1947 viest 604 o)y 7}
(Table 1) Income Quartile of Target Households
Household annual income
Income class n (%) Mean Minimum Maximum
Korean households (KRW)
Ist income quarter 286 (24.9) 10,406,652 1,381,644 16,776,804
2nd income quarter 287 (25.0) 22,085,122 16,800,000 27,240,000
3rd income quarter 288 (25.1) 33,796,603 27,379,440 41,478,360
4th income quarter 287 (25.0) 58,256,893 41,574,540 156,068,892
TOTAL 1,148 (100.0) 31,133,185 1,381,644 156,068,892
U.S. households (USD)
Ist income quarter 2,573 (24.5) 12,718 850 19,860
2nd income quarter 2,700 25.7) 26,340 19,930 34,000
3rd income quarter 2,642 (25.1) 44,519 34,002 58,000
4th income quarter 2,607 (24.8) 96,615 58,050 598,402
TOTAL 10,522 (100.0) 44,985 850 598,402

Note. Households in 1st income quarter had the lowest incomes and those in 4th income quarter had the largest incomes.
Numbers in parentheses indicate percentage within target household groups in each country. Percentage total may not be

exactly 100 due to rounding.

(Table 2) Household Size and Householder's Age by Income Quartile: One-way ANOVA

Korean households U.S. households
Mean F Mean F

Household size (persons) 116.716 130.839"

Ist income quarter 1.70, 1.89,

2nd income quarter 2.38p 2.38y

3rd income quarter 3.06, 2.46,

4th income quarter 3.23; 2.684
Householder’s age (years) 39.781"" 203.288""

Ist income quarter 52.5% 50.59.

2nd income quarter 44.06, 43.52

3rd income quarter 4331, 40.84,

4th income quarter 44.14, 40.44,

Note. Households in the first income quarter had the lowest income and those in the fourth income quarter had the
greatest. Means that do not share subscripts within each characteristic by country differ at p<.05with Duncan's test.
™ ANOVA F significant at p<.001
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(Table 3) Household and Housing Characteristics by Income Quartile: Contingency Table

Korean households

U.S. households

Q1 Q2 Q3 Q4 Total Q1 Q2 Q3 Q4  Total

Household size

1 person 549 279 108 63 249 56.8 361 319 21.6 365

2 persons 273 279 215 192 240 19.5 269 303 346 279

3 or more persons 17.8 443 677 746 511 236 370 378 438 356

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
AgeA***

18-39 years 206 345 361 341 314 352 496 544 549 486

40-59 years 444 568 590 60.6 552 304 312 341 362 330

60 years or above 35.0 8.7 49 5.2 13.4 345 192 115 89 185

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Gender™™

Male 44.1 592 750 829 653 346 447 490 597 470

Female 559 408 250 17.1 347 654 553 51.0 403 53.0

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Educational attainment

Highschool diploma or lower 885 753 698 547 720 647 527 399 263 459

Some college/  bachelor’s 10.8 223 285 415 258 33.0 431  53.0 567 465

degree

Graduate degree or higher i 24 1.7 3.8 22 23 42 70 17.0 7.6

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Housing structure type”*

Single-family structure 783 648 559 495 621 200 267 292 367 282

Multifamily structure 199 341 427 495  36.6 782 719  69.8 628 706

Other 1.7 1.0 1.4 1.0 1.3 1.7 1.4 1.0 S5 1.2

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Note. Households in st income quarter (Q1) had the lowest income and those in 4th income quarter (Q4) had the largest

income.
be exactly 100 due to rounding
., Age, gender or educational attainment of householders
Pearson’s chi-square significant at p<.001 for both countries

Numbers in parentheses indicate percentage within target household groups in each country. Percentage total may not
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Th<Table 4 Zz>. 32 7MAIESEFRAL ARde A=
Bpdpe] gk AEIE gll7] wldel wl= 7l
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A HE HE, F5 gAY ouA HlE F
oA ZEAleld. o] & FAuIoh oluA] B2 UM A
AES ARElen, &5 tin] F794] vl

ks
25 ] oy B8 FAHIe oy Hl8-S 7

o
29

urh o7 @ ARl AFSHE AT woll sy F FFPESeR vhe MEAL Aesian. o § 7t
WHF=3354, p=018)7 Hito] 45.6dol] 4780z 1A HHl FAMIe] MEEe gAHow Fo w
Zole] Eo| A gihh oleka erh FAu) dhu) oAl vlg vge of
U7 wle- FANE e 9Eee Agalglen], F
(Table 4) Housing Unit Size by Income Quartile: One-way ANOVA
Korean households U.S. households
Mean F Mean F
Unit size (m’) 30.126" 21.595™
Ist income quarter 40.31, 88.43,
2nd income quarter 48.46, 95.03,
3rd income quarter 54.65. 109.49,
4th income quarter 60.974 119.64.

Note. Households in the first income quarter had the lowest income and those in the fourth income quarter had the greatest.

Means that do not share subscripts within each country differ at p<.05 with Duncan's test.

sk

ANOVA F significant at p<.001

(Table 5) Income, Housing Cost and Energy Cost of Target Households

Mean S.D. Minimum Maximum
Korean households
Monthly housing cost (KRW) 368,925 206,480.00 141 3,183,009
Monthly home energy cost (KRW) 91,234 56,387.14 0 354,318
Housing cost / Income (%) 19.28 14.17 0.08 99.00
Energy cost / Income (%) 4.70 4.55 0.00 49.04
Energy cost / Housing cost (%) 26.20 13.91 0.00 92.39
Annual energy cost / Unit size (KRW/mz) 23,709 16,824.97 0.00 163,800
U.S. households
Monthly housing cost (USD) 944 567.77 1 5,280
Monthly home energy cost (USD) 119 98.19 0 988
Housing cost / Income (%) 34.29 20.15 .06 100.00
Energy cost / Income (%) 5.04 6.07 .00 82.90
Energy cost / Housing cost (%) 14.77 13.74 .00 100.00
Annual energy cost / Unit size (USD/m’) 16.75 19.32 .00 633.33
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(Table 6) Housing Cost and Energy Cost by Income Quartile

Korean households

U.S. households

Mean ANOVA F Mean ANOVA F
Monthly housing cost * 552127 1,343.459"
Ist income quarter 260,044, 544,
2nd income quarter 358,052, 850,
3rd income quarter 393,211, 997,
4th income quarter 463,9304 1,3814
Monthly home energy cost™ 51275 107.402"
Ist income quarter 62,811, 93,
2nd income quarter 85,243, 120,
3rd income quarter 102,154, 125,
4th income quarter 114,5904 1404
Housing cost / Income (%) 252109 2,172,665
Ist income quarter 33.554 51.974
2nd income quarter 19.72, 39.31c
3rd income quarter 14.15, 2731w
4th income quarter 9.78, 18.71,
Home energy cost / Income (%) 99.781"" 883.897"
Ist income quarter 8.024 9.264
2nd income quarter 4.66. 5.55¢
3rd income quarter 3.67, 3.45,
4th income quarter 2.46, 1.95,
Home energy cost / Housing cost (%) 4367 129.522™
Ist income quarter 24.39, 18.764
2nd income quarter 25114 15.14,
3rd income quarter 27.38c 13.64y
4th income quarter 27.90. 11.61,
Annual energy cost / Unit size® 1.950 797117
Ist income quarter - - 15.11,
2nd income quarter - - 16.77,
3rd income quarter - - 17.28y
4th income quarter - - 17.76,

Note. Households in the first income quarter had the lowest income and those in the fourth income quarter had the greatest. Means that do

not share subscripts within each variable by country differ at p<05 with Duncan's test.

* In Korean won (KRW) for Korean households and in U.S. dollar (USD) for U.S. houscholds

B

ANOVA F was not significant at p<05 level.

o

ANOVA F significant at p<.01

7hre] A9k PR &5 ol
ouX) Blgat FAu] el ol
ERAE o] B8] 25% o3kl 717
aSo] e /PSS Hmstel 1 B

" ANOVA F significant at p<.001
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(Table 7) Correlation with Housing Cost Burden: Pearson Correlation Coefficients

Korean households

U.S. households

Ql Q2 Q3 4 Ql Q2 Q3 0
Monthly home energy cost 323" 5467 386 3697 3217 2007 23077 156
Energy cost / Income (%) 607 6017 4507 4057 3387 33T 2787 2867
Energy cost / Housing cost (%) -052  -2447 -3 -369™ -1147 -186" -2207  -245
Annual energy cost / Unit size 1737 201 144 1957 1897 1007 083" 0577

Note.

income in each country.

Households in the first income quarter (Ql) had the lowest income and those in the fourth income quarter (Q4) had the largest

* In Korean won (KRW) for Korean households and in U.S. dollar (USD) for U.S. households
5 In KRW/m’ for Korean households and in USD/m for the U.S. households

* Pearson correlation significant at p<.01

* Pearson correlation significant at p<.001

(Table 8) Housing Cost Burden and Energy Cost of Korean Households: Regression Analyses

Urban monthly renter income quartile

Ql Q2 Q3 Q4
Model summary
§ 690 751 785 721
ANOVA
F 176.917 284.417 519.788 243.267
P .000 .000 .000 .000
Standardized coefficient (Beta)
Energy cost / Income (%) 1.139 1.034 1.080 647
Energy cost / Housing cost (%) - .652 - .693 = .990 - .920
Monthly home energy cost (KRW) - .153 - - 321
Annual energy cost / Unit size (KRW/mZ) - - .133 - -

Note.

Dependent variable is housing cost burden (housing cost / household income (%)).Households in the first income quarter (Q1)

had the lowest income and those in the fourth income quarter (Q4) had the largest income in each country. Only summary of the final

stepwise models are presented.
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(Table 9) Housing Cost Burden and Energy Cost of the US, Households: Regression Analyses

Urban monthly renter income quartile

Ql Q2 Q3 Q4
Model summary
R’ 463 441 434 436
ANOVA
F 631.934 606.115 437.306 596.714
P .000 .000 .000 .000
Standardized coefficient (Beta)
Energy cost / Income (%) 1.050 1.156 1.127 .879
Energy cost / Housing cost (%) - .980 - .834 - .848 - .827
Monthly home energy cost (USD) .094 - .269 - 211 -
Annual energy cost / Unit size (USD/m’) - - - .050 - .045

Note. Dependent variable is housing cost burden (housing cost / household income (%)). Households in the first income quarter (Ql)

had the lowest income and those in the fourth income quarter (Q4) had the largest income. Only summary of the final stepwise models

are presented.
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(Table 10) Influences on Korean Households’ Home Energy Cost to Income Ratio: R Squares of Simple

Regression Analyses

Urban monthly renter income quartile

Ql Q2 Q3 Q4
Household size (persons) 019 1257 1027 085"
Persons employed (persons) 030" .000 004 016"
Persons at home during daytime (persons) 043" 1057 049" 026"
[D] Existence of persons at home during daytime 036" 1037 038" 023"
Children under age 7 (persons) .003 014" .001 .000
[D] Existence of children under age 7 .005 .013 .005 .000
Children under age 7 to 17 years (persons) .004 021" 048" 013
[D] Existence of children age 7 to 17 years .008 017 049™ 021"
Persons age 65 yearst+ (persons) .001 028" .005 .007
[D] Existence of persons age 65 yearst .001 022° .004 .005
Householder’s age (years) .010 014° .006 .003
[D] Householder’s gender: Female .007 .000 .004 .000
[D] Householder’s education: Some college+ .008 .000 .002 026"
[D] Structure type: Multi-unit structure 008 009 005 017
[D] Structure type: Other .003 .000 025" .000
Unit size (m’) 026" 039" 040" .006

Note. Dependent variable is home energy cost to income ratio (home energy cost / household income (%)). Numbers presented are R squares

of each simple regression analysis. Separate regression analysis was run for each independent variable. Households in the first income quarter (Q1)

had the lowest income and those in fourth income quarter (Q4) had the largest income. Variables with names starting with [D] are dummy variables.

ok

* ANOVA F significant at p<.05

ANOVA F significant at p<.01

ok

ANOVA F significant at p<.001
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(Table 11) Influences on Home Energy Cost to Income Ratio of Korean Households: Multiple Regression

Analyses
Urban monthly renter income quartile
Ql Q2 Q3 Q4
Model summary
R’ 057 186 160 125
ANOVA
F 8.548 21.583 13.511 13.439
)4 .000 .000 .000 .000
Standardized coefficient (Beta)
Household size (persons) - 256 329 283
Persons at home during daytime (persons) .180 213 207 -
[D] Existence of persons at home during daytime - - - 132
Children under age 7 (persons) - - - .150 -
Persons age 65 years and above (persons) - - - .198 -
[D] Structure type: Multifamily structure - - - - .171
Unit size (m’) 120 135 - -

Note. Dependent variable is home energy cost to income ratio (home energy cost / household income (%)).Households in the first income
quarter (Q1) had the lowest income and those in the fourth income quarter (Q4) had the largest income. Only summary of the final stepwise
models are presented. Variables with name starting with [D] are dummy variables.
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(Table 12) Influences on U.S, Households’ Home Energy Cost to Income Ratio: R Squares of Simple Regression

Analysis
Urban monthly renter income quartile
Ql Q2 Q3 4
Household size (persons) 072" 108" 097 0927
Persons employed (persons) 005" 008" 004” 0207
Children under age 7 (persons) 0397 038" 027" 025
[D] Existence of children under age 7 041 038" 028" 0317
Children age 7 to 17 years (persons) 038" 059™" 051" 043"
[D] Existence of children age 7 to 17 years 039 060™" 051" 052"
Persons age 65 years+ (persons) 0307 o’ .000 002"
[D] Existence of persons age 65 years+ 032" 014™ 001 003"
Householder’s age (years) 040" 014™ 001 001
[D] Householder’s gender: Female 013" 004” 002" 005"
[D] Householder’s education: Some college+ 003" 009™" o™ 020"
[D] Householder’s race: Black 038" 029" 011" 006"
[D] Householder’s origin: Spanish origin .000 .000 .000 .001
[D] Structural type: Multi-unit structure 1127 156" 1447 1277
[D] Structural type: Mobile home or other .003” 006" .000 .001
Unit size (m’) 002" 033" 012 0247
Structure age (years) o013 015" 008" 002"

Note. Dependent variable is home energy cost to income ratio (home energy cost / household income (%)). Numbers presented are R squares
of each simple regression analysis. Separate regression analysis was run for each independent variable. Households in the first income quarter
(Q1) had the lowest income and those in the fourth income quarter (Q4) had the largest income. Variables with names starting with [D] are

dummy variables.
ANOVA F significant at p<.05

* ANOVA F significant at p<.01

otk

ANOVA F significant at p<.001

(Table 13) Influences on Home Energy Cost to Income Ratio of U.S, Households: Multiple Regression Analyses

Urban monthly renter income quartile

Ql Q2 Q3 Q4
Model summary

R’ 202 259 219 205
ANOVA

F 74.319 112.064 88.670 58.763

P .000 .000 .000 .000

Standardized coefficient (Beta)

Household size (persons) 147 185 215 .163
Persons employed (persons) - .080 - - .058 -
Children age 7 to 17 years (persons) - .051 - - .087
[D] Existence of children age 7 to 17 years - - - 128
Persons age 65 years+ (persons) - - - - .054
Householder’s age (years) -.129 - .057 - -
[D] Householder’s gender: Female 082 - - .054
[D] Householder’s education: Some college+ - .047 - - -.070
[D] Householder’s race: Black 177 .140 .109 .070
[D] Structural type: Multi-unit structure - 285 - 318 - .342 - .294
[D] Structural type: Mobile home or other - - - .046 -
Unit size (m’) - 085 047 .050
Structure age (years) - .085 .049 041

Note. Dependent variable is home energy cost to income ratio (home energy cost / household income (%)).Households in the first income
quarter (Q1) had the lowest income and those in the fourth income quarter (Q4) had the largest income. Only summary of the final stepwise
models are presented. Variables with name starting with [D] are dummy variables.
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