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Characteristics of Housing Renovation for the Disabled and the
Effects of Housing Renovation on Their Housing Satisfaction
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Abstract

For the quality of life and independent living of the disabled, government has provided financial supports for housing
renovation and improvement projects for the disabled. However, there is a limited budget which should be properly
distributed for a number of disabled families. Therefore, it is important to decide which parts should be improved for
housing renovation for the disabled. Financial and administrative supports for the renovation should improve housing
conditions in terms of accessibility (barrier free) and should bring the better comfort for the disabled. The purpose of
this study was to describe the characteristics of the housing renovation projects, to investigate whether the renovation

influence occupants’

satisfaction, and to examine which factor such as renovation cost and renovation elements would

influence the degree of satisfaction for residents with disabilities. Participants of this study are limited to the recipients
of financial supports for housing renovation and refurbishment from City of Seoul and Ministry of Health and Welfare.
A total of 153 cases were analyzed using post occupancy survey and the project cost data for the participants’ housing
were collected. Overall, more cost were used for modification for housing condition than for removal of architectural
barriers. Housing type and physical condition of the housing affects cost for renovation more significantly. Overall the
improvement cost is positively related to resident’s satisfaction using regression analysis. In addition, it is important to
meet the residents specific needs for repair, refurbishment, and renovation of housing.
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Table 1. Data Collection, Instrument and Analysis

Category Procedure
Pre test period  Post test period n
Data collection  Seoul 7.6-8.17 9.27-11.12 88
Rural 5.31-6..11 10.25-11.12 65

Degree of inconvenience

Altered features, Needs for
Improvements features

Likert type scale (1-10)

Instrumentation yes/no

(Questionnaire

Housing satisfaction

items i -
) (before and after renovation) Likert type scale (1-10)
socio-demographic features
Data Descriptive, compare mean,
analysis anova, regression analysis SPSS 18
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Table 2. Demographic Characteristics by Region
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Seoul  Rural  Sub Total Al 5
cou ural u ota
3 o o} = ]
f % f % f % TOtal a—]/]- A“ii JZDLO]?_]_— 7}‘13 2 T 9}\(/?1]—4_
male 48 558 45 692 93 60.8 153 ) » )
Sex (100.0) Table 3. Housing Characteristics by Region
female 38 442 20 308 60 39.2
— Seoul  Rural Sub
Below 20’s 7 81 2 32 9 60 Total ~ lofal
(%)
30s 558 0 00 5 34 f % f % f %
40’s 11 12.8 10 159 21 14.1 149 Single house(traditional) 1518.3 4170.7 5640.0
Age 50’s 32372 17 27.0 49 329 (100.0) _ Single house(western) 2 24 1220.7 1410.0 140(100)
60’s 13151 14222 27181 0 H°“;‘eng Multi-family housing ~ 2732.9 0 0.0 2719.3x*=69.887
70’ 12 140 15238 27 18.1 Multiple dwellings 24293 2 3.4 26186 P=000
Above 80’s 6 70 5 79 11 74 Apartment 14171 3 52 17121
Ist degree 31 413 28 43.1 59 42.1 Owned 2024.7 45714 6545.1 144100
2nd degree 26 355 25385 51 364 0:‘}’:1‘;“ Rent 45556 5 7.9 5034.7x°=40.306
Degree of 3rd degree 11147 6 92 17 121 11)‘(‘)80 Others 1618.8 1320.6 2920.1 P=000
disability 4th degree 6 80 4621 10 7.10 (ns' ) Below 1 year 336 232 534
5th degree 113 1 15 2 14 _ More than 1-5 years 28333 7113 3524,0 146(100)
Duration x"=27.562
6th degree 0 0.0 1 15 1 0.7 More than 5-10 years 2125.0 3 4.8 24164 =000
Physical 0 00 3 46 3 22 More than 10 years 3238.1 5080.6 8256.2
(cerebral palsy)
Physical
pinal paralysiyy ' 14 122 1011 AFAHE 109 olgol 7V wgker] Aol A$ A
Type Physical(other) 31 43.7 25 385 56 41.2 (11)%80) Aol 38.1%, AWe] 7% AFs 7HE7F AAQ 80.6%2
oy alhandieop 3 70 8123 1B 98 ooeny  ACE uht AMAFAL W o @ Fhol AFY
Speech disorder =000
p=. 710 v
& hearing 342 0 00 3 22 e HET. o .
impairment Aollol AF FeHo ek EHEE ZASE 2 F<Table
Brain lesions 21296 5 77 26 19.1 4> Mg FolE BT 7P BP0 2 ¥ s
Others 10 141 9 13.8 19 14.0 olgom I thee H#ol Aoz et g u}
Wheel ATV 24296 8127 32222 (11)4060) 2 BAEsL v old Fue e gute] A3 B
chair Sometimes 12 148 9 143 21 146 X2:6..288 w9} 7_1%1’ Hol o 2t} %Z_]', A Z7ro g LAY
Use  Never 45556 46 73.0 91 632 =043 AZFA7} © Be EATS gAEAT
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Table 4. Degree of Inconvenience

Table 6. Inconvenience Features in Approaches and Entrance

Area region N mean st-d error t-value p f %
Seoul 87 870 1.786 .191 Steep sloping 28 18.4
Overall 2.591 .01 - - -
Rural 65 792 1.865 231 Level difference or inaccessible
51 33.6
ooronchos S 86 744 2712 292 threshold
roaches . . -
PP Rural 64 666 2818 352 Approach to __Narrow width 14 92
Seoul 85 7.65 2.680 291 dwe]]mg Uneven floor 35 23.0
Main entrance 1.149 252 -
Rural 65 7.15 2501 310 No handrails 3 2.0
Seoul 80 740 2722 304 No weather protection 2 1.3
Living room 4.853 .000
¢ Rural 56 523 2320 310 Other 4 2.6
Kitchondining SSOU 86 762 2640 285 Narrow width 7 4.6
itchen/dinin, . .
® Rural 65 588 2730 339 Too heavy 8 5.3
Seoul 86 7.03 2.924 315 Hard to grasp door handles 10 6.6

Bedroom 4.803 .000 .

Seoul 86 880 1871 202 No storage area for wheelchairs 7 4.6

Toilet/Bath Rural 65 854 2085 259 0.817 415 Entrance Dark illumination 12 7.9

No handrails 31 20.4
] = = L mE o No weather protection 1 i
ZZ Sh= ol =TS XA T

N2l AFsh= 77 oﬂ_ e HHEE A=) Floor level difference 11 7.2
N A AFASE Fol& A AFARI Aol7} § No ramps 1 7
ojFolqit. Jixd Feld st MeAd AFAE H Other 7 46
\,].o U]""Z"E = -—Hi-ol—l—— )\)\/\}\r/]'
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Table 5. Satisfaction Mean Difference Before Renovation
t-value/ Table 7. Inconvenience Features by Residential Areas
N mean st-dv error fval
-value Room Inconvenience features f %
Region Seoul 86 224 1666 .180 3604 000 Level difference 13 8.6
Rural 61 320 1.447 185 No handrails 13 8.6
Istdegree 57 251 1.681 223 Livi High windowsill 2 13
ivingroom
Degree of 2nd degree 50  2.80 1414 200 3488 005 € Too low outlet 1 Vi
disability  3rd degree 16 244 1711 428 ‘ Too high switch 6 3.9
4th degree 10 330 1.703 .539 Other 4 2.6
High sink 17 11.2

7} 27 g o] ojWl Exo] E¥E 2 zAbE Flf)or lever difference 23 15.1
A%E AHER <Table 6> A2 A% tEo] 27 Hligh gas valve manuver S
U w2 oo w2 9)x]ste] S|@atALl o Bo] wo Obsolete sink cabinet 12 7.8

- ° o TRe o= v Kitchen Faucet 5 33
Ao UFE]—L{"LE} del A, =2 2Ael 7H W Overall obsolete 1 7
sHAl ERS o= A A H YA (f=64, 42.1%) LT No handrails 2 1.3
&gol7t Qe EA|Zoldtt. ddx AHE e} Ao Located in outside 4 2.6
ZE Fo] FHu, & sl ARgsly] Edsit, viet Other 6 39
Tlo] A]Ado] wv]H] 3}, Higto] 72x] 9t} S9 kst inaccessible threshold 16 10.5
Abgfo] Eakwlo] Tt Hard to grasp handle 5 33

F8 U FOEE R BUE 94T 2AE 2 S L=

= - e o =07 High switch location 8 53
= 3 H ol |
HE AT EW <Table 7> 334 ] uiete] mlImg ek Bed Hard to use closet 5 33
A A 222%), AFE o]&o] oJHhHA FHA M T High window 1 7
9] 17.%), AR FALERo)7F GIchEA]l SEAK] 18.3%) Level difference in veranda 1 7
= Y7 99t FYddE vige] E]'X]'(IS.I%V]' 7} Inconvenient doors 3 7
2 WHElA B do=z ;(]E'E]gi_g_l:t]’ A= & No remote control 1 1.8
28] ofel e BAN(10.5%)°] RS Fom 74 ol Other L
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Table 7. Continued Table 9. Altered Features in Approach and Entrance to Dwelling

Room Inconvenience features f % Altered features f %
Inaccessible threshold 25 16.3 Gently sloping 8 53
Hard to grasp door handles 16 10.5 Removal of barriers or level 28 18.7
Narrow width 10 6.5 Widen approach 3 2.0
Slippery floor 34 222 Applying mortar to the floor 14 9.2
Lack of space for wheelchair use 6 39 Approach to  Handrails Installation 7 4.6
Inconvenient shower 16 10.5 dwelling Wheelchair rails Installation 1 0.7
Difficult to use basin 26 17.0 Storage for wheelchair 2 1.3
No handrails 28 18.3 Light bar Installation 1 0.7
Overall obsolete 4 2.0 Weather protection Installation 3 1.3
Floor level difference 3 1.5 Other 3 2.0
Inconvenient toilet 6 39 Widen door width 5 33
Dark illumination 1 i Entrance door repair/ installation 5 33
Difficult to use switch 1 7 Door handle repait/ installation 6 3.9
Inconvenient doors 4 2.6 Removal of threshold 14 9.2
Other 17 11.1 Storage for wheelchair 1 0.7
- Entrance — -
Inaccessible threshold 14 9.2 Handrail installation 17 11.3
Hard to grasp door handles 6 39 Weather protection Installation 2 13
Narrow width 8 52 Removal of level difference 6 3.9
Slippery floor 3 2.0 Ramp installation 4 2.6
Narrow space for wheelchair 3 2.0 Other 4 2.7
Exterior Inconvenient shower 4 2.6
Toilet/Bath  Difficult to use basin 4 2.6
No handrails 17 111 7P B s Al Az AR(17.0%), d HA
Inconvenient approach to toilet 23 15.0 MEEF(14.4%), F9 L 2 ATe] =o] 24 2 A
Out of date or wornout 9 59 2(8.7%)5% o2 Yelton, FE oA 31
Uniinished 320 o] go] AxHALET U F Ak ol AxA BAY
Other 02 A AFE Aes A R IBERM 245
Aol A Edsitta AH " Sl gk fx7t o] Foixl
FU@ Aol BRI P B 24} A%, = A T & Yok
FAI Rl Bastretal SHEE 9= AA 60.5%
= 7P wekor] wAEgel SHet A9 WAL 37.5%, Table 10. Altered Features in Rooms
ABAERAE 25.7%= LRt Aol Sust A Room Altered features f %
2 TN ek B8 % Wol UERTh<Table 8>. Removal of level difference 8 5.4
Handrail installation 9 6.1
Table 8. Needs for Improvements Features - - -
Adjustment of window height 3 2.0
Category f % o Adjustment of outlet height 3 2.0
Enlarge space 57 375 Living room Adjustment of switch height 4 2.6
Room usage change 16 10.5 Light bar 1 07
Update/ refurbish obsolete features 92 60.5 Remote control switch 1 07
Improving health facilities 39 25.7 Other 5 13
Wall covering/floor finishes 23 15.0 Adjustment/ Installation of sink 13 8.7
Storage 8 5.2 Removal of threshold 7 47
E— s g Adjustment of gas valve height 2 1.3
2 WESZHE MFes =4 Change door opening direction 1 0.7
TH Ho=eh A 4 %’ 7Hg wel M= e . Replacement of outlets 1 1.9
A2 e &3k 2 g8 AAS 492 AA 18.7% Kitchen Repair/ replacement of cabinet 9 5.9
A Ao Z YelE dHoA] o] Foizl Jx FAA = Replacement of faucet 4 2.6
A& kA o] A7t 717 WISk Overall repair /refurbish 9 5.9
Fd JIx XY AMIE B 7P Bol xE sHES Handrail installation 2 13
Ainm S8 v Mg el @ Ze] 22.2% Other 2 13
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Table 10. Continued

Room Altered features f %
Removal of threshold 4 2.7
Door handle Installation 4 2.7
Handrails installation 4 2.7
Adjustment of switch height 5 34
Adjustment of window sill height 1 0.7
Bedroom

Light bar 1 0.7
Level floor 1 0.7
Entrance door installation 5 33
Remote control for switch 3 2.0
Other 2 14
Removal of threshold 16 10.5
Door hand installation/repair 12 7.8
Clear door opening 5 33
Non slippery floor materials 34 22.2
Clear space for wheelchair 3 2.0
Adjustment/Installation of Shower 19 12.4
Adjustment/Installation of basin 26 17.0
Toilet/Bath Handrails installation 23 15.0
Change door opening direction 3 2.0
Overall repair /refurbish 22 14.4

Level up, ramps, removal of level
difference 3 20
Replacement of toilets 17 11.1
Storage 3 2.0
Lighting, switch 2 14
Other 3 2.0
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Table 11. Improvements Features

Category f %
Enlarge space 8 5.2
Room usage change 8 52
Update/refurbish obsolete features 41 26.8
Improving health facilities 17 11.1
Wall covering/floor finishes 47 30.7
Storage 10 6.5
Other (window sash/screen etc.) 22 14.4
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Table 12. Cost of Renovation by Area in Seoul (unit: won)

n  minimum maximum  mean st-dv
Approach 18 55000 5370000 802652.78 1408207.97
Entrance 29 63200 3242000 534518.10 608062.46
Living room 6 75550 600000 213908.33 201751.17
Kitchen/Dining 24 6000 1600000 628456.25 497680.15
Bedroom 21 42000 1450000 298016.67 313797.23
Toilet/Bath 63 20000 4222650 1126696.46 1074045.87
Barrier Free Other 24 105000 609950 382135.42 144872.12

Update/ refurbish

67 65000 9770000 1608268.84 1913427.07
obsolete features

Improving health
facilities
Wall/floor covering 88 0 2335800 434036.10 592774.52

40 48000 730000 246400.00 133210.80
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Table 13. Cost of Renovation by Area in Rural (unit: won)

Table 15. Cost of Renovation Projects in Rural (unit: won)

n minimum maximum  mean st-dv n  minimum maximum mean st-dv
Approach 8 100000 2737600 116757525 798191.92 Barrier Free 51 235000 7880000 2321921.65 1324851.454
Entrance 6 150000 856500 495511.67 236206.32 Improvements 33 182000 4096000 1352220.97 948126.194
Kitchen/Dining 5 200000 7880000 2701930.00 3180423.06 Other 18 42423 1230000 483729.61 363967.392
Toilet/Bath 38 85000 3800000 2049648.61 1153769.74 Total amount 58 825000 7880000 2961179.81 1023209.823
Barrier Free Other 10 30000 4149290 1470803.50 1396760.95

—_

Room usage change 3069000 3069000 3069000.00

Update/ refurbish

obsolete features 22 40000

4096000 1067618.00 961506.48

Improving health
facilities

[

1 120000 525000 305000.00 188015.96

Wall/floor covering 58 0 1688861 124182.69 325935.20
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Figure 1. Barrier Free Renovation Cost by Room (unit: won)
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Table 14. Cost of Renovation Projects in Seoul (unit: won)

n  minimum maximum mean st-dv

150000 9195000 1618617.71 1622963.776
65000 11056700 2243802.42 2086645.672
69945 3300000 380935.23 520594.447
389575 17339700 3937195.53 3188564.689

Barrier Free 82

Improvements 81
Other 84

Total amount 88
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Figure 2. Type of Renovation Cost
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Table 16. Total Cost Difference by Region (unit: won)
region n mean st-dv t-value
Seoul 88 3,937,195.53 3,188,564.689
2.254*
Rural 58 2,961,179.81 1,023,209.823
R SIEUGE RIS BE Aol e
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Table 17. Total Cost Difference by Housing Type (unit. won)

n mean st-dv f-value
Single House 65 3,982,870.92 2830245.752
Multi-family housing 27  3,886,518.48 2765669.869 3.667%
Multiple dwellings 26 3,194,878.92 2005375.330
Apartment 17 1,807,061.76  1203742.901
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Table 18. Inconvenience Difference Before and After Renovation

Area region mean difference st-dv  t-value p

Seoul 7.104 2.061 28220  .000
Overall

Rural 4.466 2.549  13.340  .000

Seoul 4.866 3.729  10.680  .000
Approach

Rural 2.036 3432 4401 .000

Seoul 5.537 3350 13.530  .000
Entrance

Rural 2.455 3.144 5791 .000

. Seoul 5.194 3386 12.558  .000

Living room

Rural 1.200 2282  3.527 .001

Seoul 5.463 3304 13.532  .000
Kitchen

Rural 1.585 2721 4.241 .000

Seoul 5.164 3301  12.805  .000
Bedroom

Rural 981 2.024  3.494 .001

Seoul 6.896 2.624 21514 .000
Toilet/Bath

Rural 4.679 3.614  9.689 .000
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Table 19. Housing Satisfaction After Renovation

region n mean st-dv t-value p
Seoul 87 9.54 925

7.910 .000
Rural 58 7.69 1.614
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Table 20. Housing Satisfaction Difference Before and After

Renovation
region n mean st-dv t-value p
Seoul 85 7.2824 1.94943
7.962 .000
Rural 54 4.5926 1.92813
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Table 21. Regression Analysis for Satisfaction Difference

RZ

B error  beta t P (Adjusted)

(constant) 5.824 360 16.196  .000
Barrier Free ~ .000 000  .149 1419 .159
Improvements .000 .000 313 2.754 007 .368
Other 000 .000 -133 -1070 287  (165)

Degree of
congruence

F=3.869 (p=.006), df=4

.109 .052 198 2112 .037

AAE} Nz F ASw VAE JFS 2AS D,
RTAAEG} I A0 288 v go] ¥LIE

Table 22. Regression Analysis for Satisfaction After Renovation

R2

B error  beta t p (Adjusted)

(constant) 8.686 216 40.189  .000
Barrier Free .000 .000 .037 382 704
Improvements  .000 .000 263 2508 014 441
Other 000 000 -160 -1.394 166 (194

Degree of
congruence

F=45.777 (p=.006), df=4

131 .032 367 4.146  .000
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Table 23. Additional Need for Renovation

Seoul Rural Total
f % f % f %
Yes 59 67.0 48 814 107 72.8
No 29 33.0 11 18.6 40 272
Total 38 100.0 59 100.0 147 100.0

chi-square 3.652 (p=.061)
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