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1. Background & Purpose zz:gm

Background &=
« Japanis a “disaster-prone nation” with high risks of natural disasters such as
earthquakes, tsunamis, and typhoons. E30BMOREHTE gl

-ﬁm’ﬁ 202 5&'0 H24E 11B§3073~ 20255098238 11853045
_a)!ﬂr“w)“hk 260l

« Disasters like the Great East Japan Earthquake (2011)
have caused widespread damage.

« BEREHME - 2R - ERGEBRKFIRIAGN KEKE
« REAXRKEXK QUNEF) 5L, LBELEHEEZ Lo ITERXNESE
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Figure 1: Distribution Map of Epicenters Over the
Past 30 Days
X1 :1BE30HEOERSHE
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1. Background & Purpose zz:gm

Background B

« Following disasters, an increase in out-migrants
— accelerates regional population decline and deterioration

SFCEDT2 BEMBIEEEHEE (RS

« Especially in small regional cities, the risk of regional
extinction increases.
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Figure 2: Annual Changes in Resident Population by
ReS|dence Area (Disaster Victims)
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1. Background & Purpose #=gcam
Purpose HH#

* Propose policies necessary to halt population decline in disaster-affected areas following
future major earthquakes.

« SRREXDEELERIC, SO AORDPZENVLED 5EOICRELTRERZREY 5.
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2. Location & Data Used sgies—4

Location & ih

« Miyagi Prefecture (Divided in 4 Areas)
EHE (X4TYTIZHE)
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Data Used {ERHT—4

« Survey of Disaster Victims and Non-Victims in the

0
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.
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TOhOkU Region (TOhOkU hiStOry) Figure 3: Location
X3 xR}
« Miyagi Prefecture: Reconstruction Grants, Population, o e

Damage Situation from the Great East Japan Earthquake, Number of stations, bus stops,
hospitals, and elementary schools

HAbh AR KE - IEHKEFEZ G FR E L -FHE (Tohoku history)
BEHBICHITHAERRXFE, AO, EAAXKELTOHEETIKRR. R, \RE#H. KK, DMERH
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3. Process Towards Policy Making msa#zcon

1. Basic Analysis #mo 4
2. Model Estimation =5LitE
3. Evaluation of Policy Making mzEs#r

, Evaluation
BaS|q ModeL of Poliocy
Analysis Estimation :
Mak i ng

2025/9/24 S AL B E




4. Basic Analysis =ms#
Resident ratio(2019) BE{F&ZE|&(20194)

* About 50% are in Sendai, about 20% are in coastal areas, and roughly 10% each are in
the northern part of Miyagi, the southern part of Miyagi, and outside Miyagi.

« fiEAKISE], REAK2E. Bl - BE - BANERETNIEZEDH S,

Residentratio

S

lArea ® Qutside Miyagi
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4. Basic Analysis =5
Age-Area Crosstabulation iz —iuigy U 0 X &5t

* Younger people are relatively more common outside Miyagi prefecture and relatively less
common in Sendai.

« BERERSMIHEERMEZ . IBICHERADEL,

{8 [ no
Age-Area Crosstabulation
veryyoung | R
dared hd
e B Senda
age2 -
normal | . = Horth
H South
od I . B Coastal Area
veryold | " Oursideyee
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4. Basic Analysis zmsir
Children-Area Crosstabulation F{#tH# —#hig U 0 X &E&t

« Compared to those without children, those with children tend to be fewer in Sendai and more
numerous outside Miyagi Prefecture.

o FHANDAFVGOANITESR, WEI2HG < BAZSLMER,

B / no

Children-Area Crosstabulation

with children area v

W Senda
B North
W South

children_count2 +=

without children B Coastal Area

B Outside Miyag

0% 20% 40% 60% 80%  100%
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4. Basic Analysis =ms#

Education-Area Crosstabulation = —ihigk V O X &t

« College graduates tend to be relatively more common in Sendai and outside Miyagi prefecture.
o REFHFLLERMILEDPRMZZ UMER,

\O

1B / no

Education-Area Crosstabulation

collage graduate area -

W Sendai
W North
W South

M Coatal Area

P

others

W Outside Miyagi
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4. Basic Analysis =ms#

Level of activity-Area Crosstabulation EEIDES LN—H#hig ¥ O X K&

* Individuals with an activity level of 0 are not outside Miyagi.
« SEEIDESLN0DANIE. BIMIUVELY,

2025/9/24

1E# / no
Level of activity-Area Crosstabulation
1 N O
0.9~ I O I ————
area -
S~ I :
act_2019 2 ~ 0.8 W Sendai
act 2019 ~ 0.7~ I e —— B North
6~ I L
06 W South
o |
0.5 B Coastal Area
A~ N O : -
04 B Outside Miyagi
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4. Basic Analysis =ms#

Family Proximity-Area Crosstabulation ZRE®D T

E —ith

)
'

5 0 R it

» People with close family ties tend to be relatively less common in Sendai and coastal areas.
o RIEDIEEENRE LW AIZ, UEeVPiaE THERD 4 WIER,

2025/9/24

& / no
Family Proximity-Area Crosstabulation
direa A
fam_2019 2 ~« W Sendai
W South
W Coastal Area
s 0% 20% 40% 60% 80% 100%

FHEERFEHEENEE
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5. Hypothesis s

Could enhancing facilities and infrastructure mitigate the post-disaster
population decline?

iﬁi&‘b% VISERESHEAHAILET, EXREBEOAARBDZRMTESHD TR
\.
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6. Model Estimation #zz71
1.Stay/Out - Binomial Logit Model

)

Living in Miyagi in 2011
20N FICEHERICEE

Living in the same area in 2019
20194 ¢, [ CHhigt (2B 1E

2025/9/24 BERAXRFEHHAENRE

Moved to another area in 2019
20019 (2 (X RN Hhigh (2 FB{E
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6. Model Estimation #zz71
1.Stay/Out - Binomial Logit Model

(Common Denominator £@18)

Elementary
Ustay = School Number +
N
Uoue =
Stay E#

Number of schools /INFEARFEERE
Number of bus stops /\X{=%k

Number of hospitals (D/V)
TRRTHEER L (REHE)

Family proximity (D/V) 4 (HESEE)
Activity Level SFEIESLY (FHKH)
Elderly Dummy Si&ESX I —

2025/9/24

Bus Stop

Number + Ho;;z%ta}liév w%? er
INRAEH r
Elderly Dummy
SEE X I —
HE R tiE
-1.32 -5.96 *
3.05 14.11 *
-0.62 -1.92 *
1.57 3.04 *
3.37 2.34 *
-5.39 -4.59 *
-6.80 -0.13
Sample Number H > F)L# 1163
Initial Likelihood #1#i A & -806.13
Final Likelihood &#% & -321.05
C/D RTE R 0.60
Adjusted C/D {BIE &R TE (R % 0.59

BERAXRFEHHAENRE

(Disater Victim £ 3)

Family ..
+ PrOXi'mi ty + /{%%;1% /L;C/\e]
pliz2g o

Increase — Likely to stay M3 5L EELYLT <GB
Increase — Likely to move M3 5 LEELPT<HD

Increase — Likely to stay My 5 & EELVLT <GS

Increase — Likely to stay siEMEAT N EEE LT LS
Increase — Likely to move #8195 LEFE LT <GS

18



6. Model Estimation =z7rix
2.Multinomial Logit Model (MNL) ZIEALw FETIL

)

N A

AREA 1 AREA 2 AREA 3 AREA 4 AREA 5

2025/9/24 BRBARFH DB RE 19



6. Model Estimation #xzs.
2. Multinomial Logit Model (MNL)

FEEEY = — #REL I — #F {4 L F #NFE R #)LAEH #m BT &1
stay <- exp(
sendai  =- exp( al*pata$school_1%100 + a4*patafbus*100
kenhoku <- exp( al_2Z*patafschool_2*100 + pataidisaster®( bl*patafiryou_2*100
kennan <- exp( al_3*patafischool_3*100 - pataidisaster®( bl_2*patafiryou_3*100
engan  <- exp( + Dataldisaster®(
kengai =<- explul*Datalvery_young + u2*Datatman_univ_grad + wu3*Dpatafchild_num
#FEREEE #FEEBE #1973 IR 21 # EHIE
b2*patat$fam_2019 + b3*Datafact_2019 + di*matrix(1l,nrow =hh,ncol=1))
+ Datainon_disaster®( cl*patafiryou_1#100 ) + d2#*matrix(1l,nrow =hh,ncol=1)})
+ b2_2*Dataifam_201% + b3_2¥Datafact_2019 ) + d3*matrix(l,nrow =hh,ncol=1})
+ b2_3*pata$fam_2019 + b3_3*patafact_2019 ) + d4*matrix(1l,nrow =hh,ncol=1})
c2_2#*Dpata¥fam_201% + c3_2%Datafact_2019 ) + d5*matrix(1l,nrow =hh,ncol=1})

+ b2_4#*pata%fam_2011 )

2025/9/24 BRBARFH DB RE 20



6. Model Estimation #x=

—

T Il

2. Multinomial Logit Model (MNL)

EFIAL

TE#IA2

TEFIA3

E#IEA

TE#IAS
NFRIEEEL
INFIR R 2
INF IR B R 3
INATEN
TbtiEaR s (KEE) 1
WbTiEER . () 2
I () 1
s () 2
el () 3
It (KK 4

2025/9/24

HEERE

B

3.44
1.04
-7.99
-18.68
-0.49
0.01
288.71
519.25
-1.55
-67.54
25.84
3.10
-3.25
-37.13
1.86

EBEAL (FKE) 1
FEBEAL (KE) 2

6.99
001 EEES L (EKE) 3
- PRI GERSEE)
SEEEM GEESE)
e SEHEAL (FEEE)
-1.47 EEBL I —
0.00 KEXR 2
1.32 FHAE
2.49
-1.02
-2.77
1.15
4.34
-0.66
-0.16
2.05
ETREAA B EARE

-0.66
13.01
-2.40
-6.79
-3.66
1.81
1.38
1.13
0.04

o TIVEL
R E
RIETLE

RIE REK

EIERARTE

-1.19
3.56
-0.57
-3.13
-1.08
2.95
6.94
5.71
0.43
1163

-2083.82
-666.58

0.68

0.67
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/. Conclusion #®#
1.Stay/Out - Binomial Logit Model Result

- Increase in permanent residents due to expansion of elementary schools and
hospitals.

INERTBEE BRI SR M AMER S EEET HANEM L 1=,

- Those with high proximity to family tended to settle down.
RiEEDIEENS WV EEFT HERIZH -1,

- On the other hand, even as the number of bus stops increased and activity
levels grew, the result was that it became harder to settle down.

—7A. NAFEMBALYFHESONKRELCLE->TEH, BERELISKKGHBRICE 2T,

HH}
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/. Conclusion %
2. Multinomial Logit Model (MNL)

- Disaster victims tended to stay when the proximiliy to family is high.

BB I REEDEZEENTNEERELPTICGD

- Disaster victims tended to relocate even when hospital facilities were numerous
and activity levels were high.

WA FTREEFEBCFBES ATV EEELIZCL
- People who graduated from university tend to live in another prefecture
REDANFIBRNMEHIT HERIZH D

23

HH}
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/. Conclusion #=%
Analysis &I

- |t was considered that establishing high-priority facilities such as education
and healthcare would make it easier for people to settle down.

HECERLGEEEEDSVVREZE RIS LT, EELOITLLGIDTEHALVMNEBELT,

- Given the significant impact of proximity to family, we considered that making
towns more family-friendly could encourage people to settle down.

RIiEE DIEEEDEENREN EML, RETELLYPTUVEIZT A ETEELYITCLESLD
TIXHELWNEEZEEL T,

2025/9/24 BRBARFH DB RE 24
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6. Model Estimation s#zz7u
2. Nested Logit Model i

)

Living in Miyagi in 2011

Stay in the same area in 2019 Moved to another area in 2019

A, A

|
Sendai North Area South Area Coastal Area Other Areas

2025/9/24 BERAXRFEHHAENRE
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Number of "ev_married" by Year (including 2005) Number of "ev_married" by Year {excluding 2005)
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0D A 7A4ARY FEESS L TWHRWLA)

Number of "ev_birth" by Year {including 2005)
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Number of Events

0D A 7A4ARY FEESS L TWHRWLA)

Number of “Jokyo" by Year (including 2005) . Number of "jokyo" by Year (excluding 2005)
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Mumber of Events

Number of Events

0D A 7A4ARY FEESS L TWHRWLA)

Number of "to-Sendai" by Year (including 2005)
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Number of "own_house" by Year (including 2005)
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Number of Events

Number of Events

0D A 7A4ARY FEESS L TWHRWLA)

Number of "Shushoku” by Year (including 2005)
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Number of "quit_tomobataraki" by Year (including 2005)
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Number of Events

Number of Events

0D A 7A4ARY FEESS L TWHRWLA)

Number of "retirement" by Year (including 2005)

20

10

D_
P TIPS PP

Bar

Number of "start_tomobataraki" by Year (including 2005)

D_
A L P R S P S U P U

ear

Number of "retirement" by Year (excluding 2005)

Number of Events
=1 &

5

D_
R L R P S

Number of Events

®ar

Number of "start_tomobataraki” by Year (excluding 2005}

o
R U L L i P A R R B

ear



Number of Events

Number of Events

05D T A 74 X b (#EEE)

Number of "ev_married" by Year (including 2005)

0
R I I L S G I, T L U

‘ear

Number of "ev_divorced” by Year (including 2005)

u_
2 T P T N, .t T, . TN T B P P D)
B I S I A e A A S U L

‘¥ar

Number of Events

=

Number of Events

Number of "ev_married" by Year (excluding 2005)

5

=

u.
%) L T O P - T, . DS, TR, - S YN IR - TN -~ St VO PO -
I I S I I S g

‘war

Number of "ev_divorced” by Year (excluding 2005)

=]
L

D_
A L T O P T, T DT, - N TR, - TN -, TR . VO, P T .1
B A I I G G g A Y g G G

‘ear




MNumber of Events

Number of Events

05D T A 74 X b (#EEE)

Number of "ev_birth" by Year {including 2005) Number of "ev_birth" by Year (excluding 2005)
140 A 140 1
120 A 120 1
100 A ,, 100 4
:
80 E 80 1
E0 A £ &
2
40 20 1
20 20 1
0- 0
3 9 0N A b s e A B e ® N A s b D SR T T S R - PP T ¥
P R U U R U R I U P S L S P R R
ear ‘ear
Number of "ev_independent" by Year (including 2005) Number of "ev_independent” by Year (excluding 2005)
m m.
70 4 70
€0 &0 A
.
* &
s
] a0 1
“ -
E
30 4 3 30
20 4 20 1
10 1
10 1
u_
0 & R T R T T S S S VR VR SR
A T S . T R N NN . T TR, Sy - I I L L L . N I L i T L L
LS PP L L, TS TS PSP R R R P L A A

‘ear



05D T A 74 X b (#EEE)

Mumber of "Jokyo" by Year {including 2005) Number of "Jokyo" by Year (excluding 2005)
20 20
E 15 1 E 15 4
i i
B B
E | E |
: :
= =
5 5
0- o
P U IR A R U P i g g E R A U P i S S R I O U
Year Year
Mumber of “U-turn” by Year (including 2005) Number of “U-turn” by Year (excluding 2005)
200 4 200 4
175 1 175 A
150 150 A
E 125 1 E 125 A
E 100 E 100 A
5 0.75 1 5 0.75 A
0.50 1 050
0.25 1 0.25 A
0.00 000
=
R O N B O R N

Wear ear



05D T A 74 X b (#EEE)

Number of "to-Sendai" by Year (excluding 2005)

Number of "to-Sendai" by Year (including 2005)
84
100
7]
80 1 51
" 2
5
i &
60 s
: Ny
£
E 204 2 39
=
24
20 1 14
. LB
a SR T T R T R S, S S St Ot W S
,pé’,pd" S > @ D R I A R T T P
@@*@@@@@@@@@@@@@@@@ ar
ear
Number of "own_house" by Year (including 2005) Number of "own_house” by Year {excluding 2005)
35 1 35 1
30 104

0

Number of Events
=]
Number of Events
=

15 1 15
10 | 10 {
5 5
ol 0l
F S PR PP PP TS S PP FE L L L PP PSS PSSP PP

‘ear Ear




Number of Events

Number of Events

05D T A 74 X b (#EEE)

Number of "Shushoku” by Year (including 2005)

Number of "Shushoku” by Year (excluding 2005)

Number of Events

200 -
200 1
175 1
175 -
150 -
150 1
125 -
135 -
100 -
100 1
075 1
075 1
050 -
0.50
0.25 1 025 |
0.00 - T ' T 0.00 : : . . . . ; . . ;

NAEY
R O O FEfEF LT P TS TP
¥ar ear
Number of "quit_tomobataraki” by Year (including 2005} Number of "quit_tomobataraki" by Year (excluding 2005}
81 8
6 £ 6
z
5
o
E 4
E
N
Dn-sg’ﬂsﬁ’ S R g I R g n—?"@—@‘?"@@@“’@"“’@*"r@‘”r&‘"ﬁn&""-@‘qfs‘%@”u’@"°@"~’fp'?'@'?’@"’
e e o e e s e " o "
+ I R L U .

®ear




Number of Events

Number of Events

2

VDEMD S A 74 X b (#E)

Number of "start_tomobataraki" by Year (including 2005) Number of “start_tomobataraki” by Year (excluding 2005)
40 4 404
351 351
301 3.0
25 E 251
2.0 E 201
E
15 2 15 1
10 10
0.5 0.5 I
0o T T T 0.0
] ] o T % b ) A A 'l, 1S
R O N O RO A
ear ear
Number of “retirement"” by Year (including 2005) Number of "retirement" by Year (excluding 2005)

MNumber of Events
@

1 14 1
] 12
] ]
] .
] a4
21 24

@’«9‘*"&*"«9&"&@@@@f&r@r@r&r&r@f@‘u’@"@"@"ﬂ'@*@* «E““r@“ﬁnﬁ‘*’@@@@@@@@@@‘9@‘@”@‘@*@‘

‘war ear



BB ROFBLA
Y AH L BE-HHR B YAH bR BEEOBHELH 5 2 EA

own time series (multiple individuals)

wn time series (multiple individuals)

RYUAH  FHER-EH
own time series (multiple individuals)

&JL’JZL L
¥\ FHR 694
: - BF 153%

- EE-FBHR 154%
- BFHOR-EE 12%




%

Umlt

B (BEEE)

et

y =
I

IEIES

160

140

120

100

80

60

40

20

BRI OERE (HXF)

2005 2006 2007 2008 2009 2010 2011 2012 201320142015 20162017 2018 20192020 2021 2022 2023 2024

0



BEE# (A

150

100

50

SEICHI S BEMBIE FEHIEF (FE)

2005

2010

2015

2020

Hih el

BFE
[ll=i}
SRR e TR
R
FRAA
HER
T2
EREERIE
HTE

T [

t 4t b

tdtd



BESHA)

750

n
=
=

250

BFCHTEBEMRIEEEHER (F AR

2005

2010

2015

2020

Hh ok

4444

t+ 44

EFR

lI=pf

SRR s R )
BEE

TR

HER

FHER
AR
BER

il R



1451

- H;’.E - %;.&



ER
A
JEEH

9

1

0

2

9 )

7))
Cl
B
A

=]

El

it

2

1IFS)

{




Hhis 2019 #EHE Hhitsl 2019 IFEMFSKEHE




ey {£
BHEEROEE 2019 % BHEROEE 2019 FEH S




	Slide 1
	Slide 2
	Slide 3: 検討中の説明変数と式
	Slide 4: Lessons from the Great East Japan Earthquake: Residential Location Choices and Post-Disaster Policy Recommendations  東日本大震災から学ぶ：居住地選択と震災後の政策提案
	Slide 5
	Slide 6: Background＆Purpose  背景と目的
	Slide 7: Background＆Purpose  背景と目的
	Slide 8
	Slide 9: 3. Process Towards Policy Making  政策分析までの流れ
	Slide 10: 4. Basic Analysis  基礎分析
	Slide 11: 4. Basic Analysis  基礎分析
	Slide 12: 4. Basic Analysis  基礎分析
	Slide 13: 4. Basic Analysis  基礎分析
	Slide 14: 4. Basic Analysis  基礎分析
	Slide 15: 4. Basic Analysis  基礎分析
	Slide 16: 5. Hypothesis  仮説
	Slide 17: 6. Model Estimation  推定モデル
	Slide 18: 6. Model Estimation  推定モデル
	Slide 19: 6. Model Estimation  モデル推定
	Slide 20: 6. Model Estimation  推定モデル
	Slide 21: 6. Model Estimation  推定モデル
	Slide 22: 7. Conclusion  結論
	Slide 23: 7. Conclusion  結論
	Slide 24: 7. Conclusion  結論
	Slide 25: References  参考文献
	Slide 26: 付録：移動回数（被災者）
	Slide 27
	Slide 28
	Slide 29: 基礎分析
	Slide 30: 累計居住年数
	Slide 31: 現居住地における活動の度合い
	Slide 32: 家族の近接度
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47: 移動回数（被災者）
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53

