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Abstract

This study examines how disaster vulnerability affects disaster resilience, focusing on the elderly, recipients
of the basic livelihood security benefit, the disabled, registered foreigners and multi-cultural families as
disaster vulnerable population. The disaster management budget of a local government was used as a
surrogate variable for disaster resilience. The data collected from 226 basic local governments in five years
from 2013 to 2017 were analyzed by PCSE and GMM. The results show that the proportion of persons
with disabilities consistently and significantly affected the size of disaster management budget, while the
proportion of the elderly population had a positive effect at the significance level of 10%. However,
disaster-vulnerable populations did not have a significant effect. Based on the result, this study provided
some implications on how disaster resilience is related to the disabled and elderly and how to manage
the disaster management budget to support disaster vulnerable populations.
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Table 1. Measurement variables

Variable

Aging population ratio

Explanation Sources
65 years old or older population / KOSIS e-Local
The total population of the autonomy Indication

) Basic Recipient Ratio
Disaster

Basic recipient population /
The total population of the autonomy

Inde-var vulnerable group

Disabled rate

Disabled population /
The total population of the autonomy

Ministry of Health and Welfare

ratio of registered foreigners

Multicultural households and | Multicultural family + Registered foreigners /
The total population of the autonomy

Ministry of the Interior and Safety

Number of businesses(unit: number) - log

Financial independence

Socio-economic | Number of day care facilities per thousand infants

KOSIS e-Local

factors

Number of senior leisure facilities per thousand people

Indication

Subsidies ratio

of the relevant municipality
Grant amount / expenditure settlement of accounts

Declare special disaster areas

Declare = 1, Non-declare region = 0

Ministry of the Interior and Safety

Con-var | Demand factor | Number of traffic accidents per thousand cars

KOSIS e-Local

Number of fires per 10,000 residents

Indication

» Local autonomy re-election
Political factors

re-election or more = 1, First election = 0

Central Election Commission
Statistics System

Number of non-profits in the region

Ministry of the Interior and Safety

Increment factor | Disaster management budget in the previous year

Year effect Dummy variable by year

Large-scale events, Disaster control by year

Object attributes 226 Dummy variable

Control of characteristics by individual entities

Disaster

Depe-var .
resilience

Disaster management budget

Disaster prevention and civil defense budgets
(unit: one million won) -

Local Finance 365

* While reporting the analysis results, Estimates for 226 Local autonomies Dummy are omitted for convenience of research.
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Table 2. Descriptive statistics analysis results

. ) . Mean (Standard deviation)
Continuous variable Unit e o1 2015 o016 o1
Acine population ratio 17.24 17.79 18.28 18.72 19.50
gmg pop (7.63) 1.72) (7.78) (1.85) (1.93)
Basic recipient ratio 3279 3.134 3.758 3.650 2.646
P (1.483) (1.379) (1.492) (1.410) (1.766)
. . . 6.426 6.349 6.314 6.397 6.513
- 0
linde-var Disabled ratio % (2.284) (2247) (2.234) (2.585) (2.316)
Multicultural households and ratio of registered 3.336 3512 3.825 3.695 3.797
foreigners (2.014) (2.160) (2.467) (3.061) (2.969)
Disaster vulnerable group ratio 3135 31.63 3298 33.33 33.83
group (11.30) (11.17) (11.24) (11.43) (11.77)
Depe-var Disaster management budget One million won (2,25;3(9)) (2’222) (2’231) (2’3(2)2) (g’ggg)
. 15,962 16,592 16,667 17,170 17,460
Number of businesses Number (14,654) | (15307) | (15389) | (15852) | (16,098)
Financial independence o 26.68 2742 28.06 30.04 27.33
P ’ (14.95) (12.92) (12.15) (12.80) (13.87)
- . 17.03 17.25 17.22 17.46 18.30
Number of day care facilities per thousand infants (4.80) 4.69) 439) @.181) (4.209)
Number
Number of senior leisure facilities per thousand 10.91 10.71 10.40 10.13 9.89
c people (8.02) (7.95) (7.85) (7.78) (7.68)
on-var
Subsidies ratio Y 15.15 15.28 10.33 13.51 11.21
° (5.500) (5.604) (3.970) (4.708) (4.845)
. 9.81 11.17 11.15 10.18 8.25
Number of traffic accidents per thousand cars (2.747) (3.220) (3.325) (3.157) (2.619)
Number of fires per 10,000 residents Number (214'3) (162 9453) (;38"1% (;22'%) (é33'2§)
. . 42.22 44.60 4732 49.65 51.49
Number of non-profits in the region “9.11) (51.99) (55.23) (57.63) (59.52)
Category variable If the value is 1 (percent)
Decl o di Declare 7(3.1) 7(3.1) 0 7(3.1) 4(1.8)
eclare special disaster areas
P Non-declare 219(96.9) | 219(96.9) | 226(100.0) | 219(96.9) | 222(98.2)
Con-var _electi
Re-election or | ¢ 303 | 114504) | 114(504) | 114(504) | 114(504)
Local autonomy re-election more
First election 144(63.7) 112(49.6) 112(49.6) 112(49.6) 112(49.6)
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Table 3. Results of panel regression analysis of each vulnerable group
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Model
Independent variable:
Disaster management budget(log) PCSE GMM
Coef(S.E) z Coef(S.E) f
. . . 5651521 -
Disaster management budget in the previous year - (1014859) 5.57
. . . 0104192 0377479 .
Aging population ratio (0119424) 0.87 (0227985) 1.66
. i . 0106337 0154277
Basic recipient ratio (011999) 0.89 (0194066) 0.79
. -.0904462 - -.0512072 -
Disabled rate (038251 -2.36 (0181088) -2.83
. . . . -.0277945 . -.0084012
Multicultural households and ratio of registered foreigners (0164199) -1.69 (0124613) -0.67
. 3518257 . 4906099
Number of businesses(log) (0804327) 437 (1.080981) 0.45
L -.0039317 -.0048376
Financial independence (0035672) -1.10 (0040968) -1.18
s . -.0054228 1029245
Number of day care facilities per thousand infants (0137515) -0.39 (0241584) 1.12
C e 0205177 - -.008226
Number of senior leisure facilities per thousand people (0099057) 2.07 (0161102) -0.51
o . -.0034789 .0005139
Subsidies ratio (0031421) -1.11 (0044154) 0.12
. -.0118705 10334492
Number of traffic accidents per thousand cars (0105687) -1.12 (0216134) 1.55
. .0017406 .0134809
Number of fires per 10,000 residents (0049401) 0.35 (0114175) 1.18
. . .0022178 0066718
Number of non-profits in the region (0026951) 0411 (0045651) 1.46
Declare special disaster areas
-.0718651 -.099464
Declare (0497056) 145 (1553096) 064
Local autonomy re-election
. -.0268997 1519118
re-election or more (023896) -1.13 (1.592461) 0.10
Year effect
-.0268386
2014 (0221932) -1.21 -
041128 .0495837
2015 (0382591 1.07 (0640436) 0.7
090628 . .044391
2016 (0455064) 199 (0606305) 0.73
.0034476 -.0549493
2017 (0575181) 0.06 (1128138) 049
3.671909 w -2.570203
Constant (1.76405) 2.08 (10.88123) -0.24
N 1,130 904
R 0.8565 -
F-score 578250.14™ -
Sargan Test - chi2(7) = 15.97729 0.0253™
A-B Test for AR(1) - -6.312(0.000""")
A-B Test for AR(2) - .23897(0.8111)

ok

"p<0.1, “p<0.05, “*p<0.01
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Table 4. Results of panel regression results of disaster vulnerable group

Model
Independent variable:
Disaster management budget(log) PCSE GMM
Coef(S.E) z Coef(S.E) f
. . . .5809022 .
Disaster management budget in the previous year - (0772116) 7.52
. . -.0157829 .0068849
Disaster vulnerable group ratio (0104733) -1.51 (010426) 0.66
. 3541089 - 2523474
Number of businesses(log) (0837159) 423 (6232714) 0.40
T -.004506 -.0044029
Financial independence (0031863) -1.41 (0048217) -091
.y . -.001268 .0311801
Number of day care facilities per thousand infants (0135746) -0.09 (0253122) 1.23
. . s .0215702 s -.0094042
Number of senior leisure facilities per thousand people (0108204) 1.99 (0219751) -0.43
o . -.0035208 0067074
Subsidies ratio (0032802) -1.07 (0049053) 1.37
. -.0107757 1034687
Number of traffic accidents per thousand cars (01081) -1.00 (0222083) 1.56
. 0014111 0130138
Number of fires per 10,000 residents (0049642) 0.28 (0105383) 1.23
. . .0024072 0067074
Number of non-profits in the region (0027653) 0.87 (0049053) 1.37
Declare special disaster areas
-.1001904
Declare -0736815  (.0512022) -1.44 (1537508) -0.65
Local autonomy re-election
. 1668747
re-election or more -0305319  (.0224432) -1.36 (7991263) 0.21
Year effect
2014 -0176169  (.0243312) -0.72 -
0778968 N .0719005
2015 (043513) 179 (0611229) 18
1371159 w 0763163
2016 (.0543086) 232 (.0659608) 116
10362855 -0131257
2017 (0642286) 0.56 (1060722) 012
3.580704 . -.394873
Constant (1.900002) 1.88 (6.337266) -0,06
N 1,130 904
R? 0.8565 -
F-score 201368.76™ -
Sargan Test - chi2(7) = 17.47929 0.0146™
A-B Test for AR(1) - -6.7091(0.000"")
A-B Test for AR(2) - .21083(0.8330)

p<0.1, “'p<0.05, "p<0.01

7V 7e 9%FE(Kim & Hong, 2018)2 w3t &

olel g 54 Ase] EFo| wet <Table 59} 2ol
AT FHde A ofRnE
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Table 5. Hypothesis test result

Hypothesis Adopted
Hypothesis 1. As the number of vulnerable groups increases, it will negatively affect the disaster resilience Dismissed
Hypothesis 1-1. As the number of vulnerable groups increases, it will have a negative impact on the disaster management budget. | Dismissed
Hypothesis 1-2. The higher the aged population ratio, the more it will have a negative impact on disaster management budgets. | Dismissed
Hypothesis 1-3. The higher the basic recipient ratio, the more negatively it will have an impact on the disaster management budget. | Dismissed
Hypothesis 1-4. The higher the Disabled rate, the more it will have a negative impact on the disaster management budget. Adopted
Hypothesis 1-5. The higher the proportion of multicultural households and registered foreigners, the more it will have a negative Dismissed

impact on disaster management budgets.
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