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The Impacts of Natural Disaster on Local Economy
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Abstract

With the increasing frequency as well as the strength of natural disaster, there has been an
attempt to empirically assess the impacts of natural disaster on the local economy in other
countries; however, there is a serious lack of research on the case of Korea. Against this
backdrop, the research aims to investigate the impact of natural disaster on the local
economy for 69 municipalities, by conducting a panel analysis. Data on property loss caused
by natural disaster and its lagged values have been included as independent variables with
other control variables including population, financial dependence ratio and tax revenue, while
gross regional product value has been used as a dependent variable in the model. The
results demonstrate that disaster damages generally have a negative impact with time-lag
effects on the economy. In particular, the damage during the summer is a critical barrier to
the economic growth. But, for the case of secondary industry, a stimulus effect of disaster
damage exists, bringing about a positive impact on the economic growth in the sector. The
findings from the study support a rational for the further strengthened efforts for disaster
risk reduction and mitigation not only for developing as a natural disaster resilient city but
also for creating a resilient economy in the country.

7/ # £ = A, XAFGEH B, =SEHY =A|L AR, AER HHSE EH0HEY
Keywords = Natural disaster, Impacts on regional economy, Resilient City, Time-lag effect, Seasonal
factor, Characteristics of Industry, Panel data analysis
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Table 2. Description of Dependent Variables

Mo| Mo| Mo | Mo Rafere
Category Variables Unit Transformation Analysis del | del | del | del
nce
112 |3 4
Number of Analysis 1
. - L d .
Companies gge Analysis 2 e .
Number of
companies in
- L d
the secondary o9ge e
industry
Sodial Analysis 3
ahdl Number of
Economical | cOmPanies in - Logged o
F the tertiary
actors X
industry
Populati
opu‘a on persor: Logged Common BN BE B ]
density per km
Economically
i
ace % |- Common |@|@|®@ |®
population
ratio
Financial
independence % - Common BN BE B ]
Financial rate
Factors Expenditures of million NEMA
economic - Logged Common BN BE B ]
development
Total million Disaster damages Analvsis 1
disaster from Jan. to Dec., Y . [ ] [ N }
won Analysis 3
damage Logged
Disaster i Disater damages
million
damage won from Mar. to May, [ ]
in Spring Logged
Disaster Disaster - Disaster damages
million
Damage damage won from Jun. to Aug., ®
Factors in Summer Logged
Analysis 2
Disaster - Disaster damages
million
damage from Sep. to Nov. o
. won
in Fall Logged
Disaster i Disaster damages
million
damage from Dec. to Feb., [ ]
D won
in Winter Logged
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Table 3. Results of Basic Statistics

Variable Category Ob. Mean Std. Dev. Min Max
overall 690 | 2273293 | 3407635 36000 25200000
GRDP between | 69 3243918 155485 18700000
within 10 1097799 7626621 13000000
broduction of secondary L2veral 690 | 1123796 | 2391764 12842 19900000
st Y oetween | 69 2284822 28573 14400000
inaustry within 10 745500 ~4982959 9701906
broduction of tertiary |0veral 690 | 2732152 | 545379 173641 43700000
st Y Moetween | 69 5340327 250503 35900000
inaustry within 10 1237708 ~11700000 15600000
overall 690 | 759032 7901.16 975.00 42960.00
Number of Companies between 69 7924.20 1057.30 4054640
within 10 675.04 1567.82 11283.02
Number of comoanias L2veral 690 | 1317 2135 0.00 227.00
o et P between | 69 1259 050 79.00
0 Rrimany: Inelsty within 10 1731 260.83 19157
Number of companies |-2veral! 690 | 201659 548527 69.00 48911.00
) g '2 between | 69 4181.96 89.70 2914370
N seconaary inaustry within 10 3581.60 -23809.11 2436049
Number of companies |-2veral 690 | 1114899 | 28967.21 905.00 508653.00
el P between | 69 2119258 942.60 165051.70
In tertiary inaustry within 10 1989573 11839970 | 35475030
overall 690 | 23166 50154 1940 428739
Population density between 69 504.40 19.89 4094.50
within 10 2116 973 42455
A tive |overall 690 | 0.2927 01210 0.0373 06142
i y t‘ between | 69 0.0885 0.1946 0.7826
popuiation ratio within 10 0.0830 20,2458 09015
_— overall 690 | 2110 1062 0.00 69.90
iy ' between | 69 1018 887 5456
indepenaence rate within 10 322 8.04 3827
Expenditures of | overall 690 | 98089.04 62606.59 2394.00 485791.00
economic between 69 41132.59 21439.13 219669.70
development within 10 47560.37 -35498.26 434591.50
overall 690 | 13448438 | 54400000 0 308000000
Total disaster damage between 69 19200000 478035 109000000
within 10 50900000 96000000 | 712000000
Disaster  damace i L2veral 690 | 964304 6907158 0 98700000
S 9 between | 69 2068257 0 9892922
pring within 10 6594469 -8914292 89800000
Disaster  damace i |2veral 690 | 9489487 | 52300000 0 808000000
: 9 between | 69 16300000 39395 84300000
ummer within 10 49700000 74900000 733000000
overall 690 | 2633807 | 15100000 0 234000000
Disaster damage in Fall | between 69 4762500 55 25400000
within 10 14400000 23000000 | 211000000
Dicaster  damage i Loveral 690 | 5864333 | 3487434 0 49500000
Wiind 9 between | 69 1043425 0 5351038
inter within 10 3329817 4765455 44300000
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Table 4. Result of Analysis 1
Analysis 1
T f Analysi
S LR Analysis of Time Lag Factors
Model Model 1
Independent Variable GRDP
Method of Analysis Pooled OLS FEM REM
Number of Companies 0.00008*** 0.00004 0.00010***
) P (12.95) (1.11) (11.38)
Social and
Economical | Population densit s00os QUGDLELE -0.00042%+*
P y (-7.09) @.13) (-32)
Factors
Economically active 1.37833*** 0.22690 0.39157+**
population ratio (7.92) (1.38) (2.47)
Financial 0.02672%** -0.00329 0.00462
Financial independence rate (7.31) (-0.8) 1.2)
Ractars Expenditures of economic 0.0000001*** 0.000001#** 0.000001***
development (3.53) (2.65) 2.72)
SR ST S 0.00054 -0.00296 -0.00301
9 (0.13) (-1.22) (-1.2)
g:;je; First Lag of total -0.00503 ~0.00667++ -0.00624**
9 disaster damage (-1.16) (-2.74) (-2.48)
Factors
Second Lag of total -0.00809* -0.01246%** -0.01104***
disaster damage (-1.76) (-4.66) (-4.02)
R*-within 0.1647 0.1439
R2_petween 0.7338 0.2822 0.7406
R*-overall 0.2685 06927
Prob > chibar2 =
Test of Pooled OLS - Prob > F = 0.0000 0,000
Hausman Test - Prob>chi2 = 0.0000
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Table 5. Result of Model 2

Type of Analysis

Analysis 2

Analysis of Seasonal Factors

Model Model 2
Independent Variable GRDP
Method of Analysis Pooled OLS FEM REM
cocial and | Number of Companies 0.0001%**(12.75) 0.0000(1.09) 0.0001*+*(11.09)
Economical | Population density -0.0004++%(-7.23) 0.0017*(1.88) -0.0004*+%(-3.12)
Facors Ratio of workers 1.4478*%(8.46) 0.3695*%(2.24) 0.5066+**(3.19)
o Fiancie] 0.0267++*(7.35) -0.0024(-0.57) 0.0053(1.36)
Financial independence rate
Factors i i
Expenditures of econamie 0.0000%+*(4.37) 0.0000+++(3.61) 0.0000%+*(3.67)
development
Disaster damage in Spring 0.007%(1.75) 0.0017(0.68) 0.0023(0.88)
First Lag of disaster 0.0066(1.6) 0.0008(0.31) 0.0014(0.53)
damage in Spring
Second Lag of disast
econa tag of disaster -0.008*(-1.85) -0.0081%*(-3.13) -0.0082+++(-3.07)
damage in Spring
Disaster damage; in -0.0004(-0.11) -0.0046*(-1.98) -0.0044*(-1.85)
Summer
First Lag of disaster -0.0002(-0.05) -0.0066+**(-2.63) -0.0060%(-2.32)
damage in Summer
Disaster Second Lag of disaster -0.0005(-0.14) -0.0050%%(-2.28) -0.0038*(-1.17)
Damage damage in Summer
Factors Disaster damage in Fall -0.0075*(-1.9) 0.0025(1.03) 0.0015(0.59)
First: Lag ‘of Disaster -0.0121%%(-3.01) 0.0000(0.00) -0.0013(-0.48)
damage in Fall
sesand Lag of Disaster -0.0112%+%(-2.83) -0.0010(-0.38) -0.0019(-0.74)
damage in Fall
Disaster damage in 0.0061(1.14) 0.0007(0.21) 0.0009(0.226)
Winter
First Lag of Disast
Irst Lag of Lisaster 0.0064(0.96) -0.0033(-0.79) -0.0026(-0.62)
damage in Winter
Secand Lag of Disaster 0.0084*(1.78) -0.0016(-0.54) 0.0000(0.01)
damage in Winter
RZ-within 0.1637 0.1449
R?-between 0.7484 0.3092 07468
R2-overall 0.2941 0.6984
Prob > F = Prob > chibar2 =
Test of Pooled OLS - 0.0000 0,000

Hausman Test

Prob>chi2 = 0.0000
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Table 6. Result of Model 3

Analysis 3
Type of Analysis ) .
Analysis of Effects on Secondary Industries
Model Model 3
Independent Variable Production of secondary industry
Method of Analysis Pooled OLS FEM REM
Number of Companies 0.00003*** 0.000002 0.000002
in secondary industry (3.85) (0.85) (0.84)
Social and Pooulation densit -0.00043*** 0.00117** 0.00067***
Economical P Y (-4.84) 2.30) (3.90)
Facors
Ratio of workers 0.32307 -0.22568** -0.17868
(1.23) (-2.02) (-1.47)
Financial 0.09890*** 0.01387*** 0.02173***
Finandial ?depzr?dence ;ate (24.34) 4.86) (7.21)
Factors eigigﬁ'ﬁ‘:res © 0.000004++ 0.000002+* 0.000002++
6.37) (8.27) (8.31)
development
Total disaster damage 0.01014 0.00346** 0.00373**
9 (1.57) (2.07) (2.03)
Disaster First Lag of total -0.00268 -0.00347* -0.00326*
Damage disaster damage (-041) (-2.07) -1.77)
Factors
Second Lag of total -0.00394 -0.01117*** -0.01050***
disaster damage (-0.57) (-6.09) (-5.21)
R2-within 0.3013 0.3210
R’-between 0.6734 0.2593 0.5536
Rz-overall 0.2603 0.5472
Test of Pooled OLS - Prob > F = 0.000 Prob>chibar2=0.000
Hausman Test - Prob>chi2 = 0.0000
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Table 7. Result of Model 4

Analysis 3
Type of Analysis i i i
Analysis of Effects on Tertiary Industries
Model Model 4
Independent Variable Production of tertiary industry
Method of Analysis Pooled OLS FEM REM
Number of Companies -0.000002 0.0000002 0.000001**
in tertiary industry (-1.13) 0.73) (2.14)
Social and Population -0.00013 0.00182+*** 0.00057***
Economical density (-1.36) (4.84) (3.66)
Factors
Ratio of workers -0.88519*** 0.11780 0.10269
(-3.35) (1.57) (1.26)
Financial 0.05089*** 0.00538*** 0.00805***
. . independence rate (12.54) (2.81) (3.94)
Financial = - ;
Factors ezzign:ti:res © 0.00001%+* 0.000001%+* 0.000001%*
(10.57) (5.62) (6.06)
development
Total disaster damage -0.00105 -0.00220** -0.00221*
9 (-0.16) (-1.94) (-1.79)
Disaster First Lag of total -0.00131 -0.00617*** -0.00601***
Damage disaster damage (-0.20) (-5.44) (-4.85)
Factors
Second Lag of total 0.01290* -0.00586*** -0.00539***
disaster damage (1.86) (-4.72) (-3.98)
R*-within 0.3245 0.3063
R?-between 0.4623 0.0870 0.1558
Rz-overall 0.0886 0.1586
Test of Pooled OLS - Prob > F = 0.000 Prob>chibar2=0.000
Hausman Test - Prob>chi2 = 0.9890
1t gl 51 JY Se= Qe A4 243 o SHH WY 49 BAZENoIA SAHSe] B
go| =X e ZoR WOEC HE W AR PE 30) Ziloh EUsHA QlPUnot AiERE,
2 23 ARRC] glsie 3R} AtdAAket] BAA ARPidolito] KGARAM FHe Haks N
¢l et mRA Qe ACE UERITKE 7 & Re Z9= LiEITE
D). AARZ @It 37} AM9Q] el ojuprt & ol &0 Wy 304 EE 47K9] AiE
717F ofd UFE AIRE ol%0] LRt Qmfsiy o] Egel KM, 13 B 28X KAfsie] disivt
T 7FEY 2Qo19ATAM AFHRfsiel ARE ub 2’ A B O3RF Aol SEFeE HEA
FaTE 37 ARIC) AN0] A4dks 2 2 9GS DRl Ue ZOE Uitk o
Zyo)7|& SITh Loayza(2009)2] oA 2kl 10%2] Aot
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