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Effects of Natural Hazard Risk on Residential Mobility
and Safe-Area Choice: A Push-Pull Framework
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Abstract: This study examines how natural disaster risk shapes households’ intentions to move and
their preferences for safer destinations, drawing on the Push-Pull migration framework. Using
microdata from the 2023 Korean Housing Survey combined with five-year (2018-2022) district-level
disaster loss statistics, we apply a bivariate probit model to account for the structural dependence
between moving intention and destination choice. The results show that disaster risk operates as a
strong push factor that increases the likelihood of intending to move, while simultaneously functioning
as a pull factor that strengthens preferences for safer areas among households with moving intentions.
Interaction analyses reveal that income and age modify these push-pull effects: higher-income
households respond more sensitively to hazard exposure, whereas low-income and elderly households
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exhibit limited responsiveness due to mobility constraints. These findings highlight that disaster risk

not only triggers mobility but also generates unequal mobility patterns by constraining vulnerable

groups. This study contributes to the literature by empirically clarifying the mechanisms through

which disaster risk shapes both mobility intentions and spatial choices. Policy implications include

targeted support for disaster-vulnerable households, strengthened risk-reduction measures in high-

hazard areas, and improved accessibility of local hazard information.

Keywords: natural disaster risk, residential mobility, safe area selection, push—pull mechanism,
bivariate probit model, Korean Housing Survey
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Table 1. Basic Statistics Analysis

Intention to Move

Intention to Move to Safer Areas

(Nominal) Variables Al Yes No Yes No
N % N % N % N % N %

Gender* 20,681 58.7 1,077 63.8 | 19,604 58.5 920 63.2 157 67.7
Edu_Collage* 9,823 279 864 512 8,959 26.7 746 513 118 50.9
Job_Regular* 9,942 282 892 529 9,050 27.0 775 533 117 50.4
Poor* 2,830 8.0 77 4.6 2,753 82 70 4.8 7 3.0
Child* 2,509 7.1 210 12.4 2,299 6.9 188 129 22 9.5
APT* 15,340 43.6 658 39.0 | 14,682 43.8 563 38.7 95 40.9
HomeOwner* 19,236 54.6 354 21.0 | 18,882 56.3 305 21.0 49 21.1
H_Area85m’Over* 6,705 19.0 261 15.5 6,444 19.2 220 15.1 41 17.7
HH_Size (> 3-Person) 7,423 21.1 474 28.1 6,949 20.7 415 285 59 254
H_Satisfaction** 30,573 86.8 1,384 82.0 | 29,189 87.1 1,189 81.7 195 84.1
ResEnv_Satisfaction** | 30,387 86.3 1,366 81.0 | 29,021 86.6 1,176 80.8 190 81.9
Neigh Relation** 32,388 92.0 1,415 83.9 | 30,973 924 1,212 83.3 203 87.5
Total 35210 | 100.0 1,687 100.0 | 33,523 | 100.0 1,455 100.0 232 100.0

(Scale) Variables Mean St.D. Mean St.D. Mean St.D. Mean St.D. Mean St.D.
Age 60.73 17.63 48.16 15.45 6142 | 1749 47.56 15.96 48.11 15.54
Income 2269 232.8 340.5 239.1 221.1 | 231.0 332.7 241.4 335.6 235.5
Res_Years 9.64 10.62 472 6.31 991 | 10.74 4.81 6.61 4.52 6.07
NHRisk*** 0.17 0.97 0.17 0.95 0.14 0.97 0.27 0.98 0.11 0.95

* The value of dummy variable = 1, ** “Satisfied” or “Very Satisfied”, *** z-value of average damages
Source: MLIT(2023), MOIS(2023)
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Table 2. The Results of the Bivarate Probit Models
Model 1 (Basic Model) Model 2 (Vulnerability Model)
Variables Residential Mobility | Safer Area Choice | Residential Mobility | Safer Area Choice
p & p & p & p &
cons -976*%* | 128 2.381%** | 260 -980*** | 128 2.408*** | 262
NHRisk 833#*k | 155 1.081%* 425 808*** | 157 1.018* 428
Natural NHRisk*Age4050 -.069* .033 132%* .064
Hazards NHRisk*Age60over -081%* .035 073* .065
Risk NHRisk*Income M 043 031 027 062
NHRisk*Income_L 012 128 -.070 072
Age4050 -.091#* .035 .080 057 -.084* .035 .057 .058
Age60over =252k | 042 249%%x 042 -243%%% | 042 240%** | 066
Gender -.010 .027 -.068 047 -011 027 -.067 .048
Income M -214%%% | 033 145%* 061 -219%%* | 034 28* 063
Household Income L -364%%% | 045 293%%% | 078 -365%%% | 045 .304%%* | 080
Edu Collage A74%%% 1 031 -.120% 053 A76%%% 1031 -123* .052
Job_Regular .070%* .032 -.068 056 .070%* .032 -.070 .056
HH_ Size 050%* .016 -.025 024 .049%* 016 -.029 .031
Child 022 .050 057 097 024 .050 .067 .101
HomeOwner -626%*%* | 033 AR0*** 1061 -625%%% | 033 A80*** | 060
Housing Res_Years -007*%* | 002 .006 .004 -007*** | 002 .006 .004
APT -.063* .028 .001 053 -063* .033 -.001 .052
H_Area85m>Over 103%* .037 -.110* 062 .104%* .037 -.101 .063
H_Satisfication -.067* .029 025 043 -.064* .029 .029 .045
Environment | ResEnv_Satisfication -.081%* .029 .104* 048 -.083%* .029 .102* .048
Neigh Relation -051%* .027 -.030 .046 -051%* 027 -.034 .047
Busan -.007 .063 134 140 -017 063 .147 .140
Daegu - 515%H* 07 1.057%*%* | 299 =524 | 107 1.007#** | 299
Incheon -229%* .092 .902%* 259 -238%* .092 928%** | 260
Gwangju -.164* .078 046 161 -172% 078 .062 162
Dagjeon 551%** | 100 T24%* 247 555%** | 099 TJALE* 249
Ulsan -445%k% 1102 065 20 - 462%%* 02 .050 202
Region Gyenonggi 1.341%%* | 235 | -1.701%*%* | .655 1.351%%* | 235 | -1.708** 656
Gangwon B58*** 1219 | -1.562** .589 71*** | 219 | -1.552%* .590
Chungbuk 1.467**%* | 200 | -1.502%** 557 1.476%** | 200 | -1.508%* 558
Chungnam 133 11 -1.039%** | 265 134 11 -1.041%** | 265
Jeonbuk A33%%k 1099 -521% 265 A33%%F% 1099 -519% 265
Jeonnam 1.301%** | 234 | -1.314%* 662 1.301%** | 234 | -1.320% .663
Gyeongbuk 2474%%% | 447 | -3.424%* 124 2497*%* | 448 | -3416** 124
Log likelihood -6,464.6 -6,455.9
p<.05, ** p<.01, *** p<.001
7 AR HE et 2255 R BAVLES A, A AFSh= 7 e olFE € Algck= A%
52 A AFAS W G| FARALALH o] UL, 37|, B, B35, A, A, o] A%
SEEAEAFIHE ISR U X, 3R < 7 olFE AlgE g0 #3ith ik SHY
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Table 3. Average Marginal Effects

. Residential Mobility Safer Area Choice
Variable

dy/dx std. err. z P>|z dy/dx std. err. z P>|z
NHRisk 0.071 0.014 5.15 0.000 0.017 0.007 2.36 0.018
Age4050 -0.007 0.003 -2.38 0.017 0.001 0.001 0.97 0.331
Age60over -0.021 0.004 -5.74 0.000 0.004 0.001 3.52 0.000
Income M -0.019 0.003 -6.51 0.000 0.002 0.001 2.04 0.042
Income L -0.032 0.004 -7.98 0.000 0.005 0.001 3.70 0.000
NHRisk*Age4050 -0.006 0.003 -2.08 0.038 0.002 0.001 2.06 0.040
NHRisk*Age60over -0.007 0.003 -2.30 0.022 0.001 0.001 1.13 0.257
NHRisk*Income M -0.004 0.003 1.40 0.160 0.001 0.001 043 0.665
NHRisk*Income L -0.001 0.003 0.32 0.751 -0.001 0.001 -0.96 0.336
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