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Background

We are promoting a research project for earlier economic recovery from a large-scale
disaster in Aichi prefecture, Japan. Aichi is the most industrialized prefecture in Japan.
There is TOYOTA one of the largest automobile manufacturing company in the world.

® High risk of earthquake.
(Nankai-Trough Earthquake,
70~80% in 30years, M8~9)

B Industry delivery amount
of Aichi in 2018 was
around 460 billion dollars.

B Strong needs for earlier A
economic recovery. G Y
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https://www.irasutoya.com/2019/10/blog-post_57.html

Background

It is important to promote earlier recovery of economy, especially in a highly
industrialized area. On the other hand, life reconstruction (i.e. recovery of
water, electricity, gas and houses) is also necessary. Under a constraint of
resources for recovery, how should we achieve a better way of recovery
process?

A case from The Niigataken Chuetsu-oki Earthquake in 2007

B A manufacturing company (Riken Corporation:#% ®&%tU%>) producing an
important part of engines (piston rings) was damaged by this earthquake.

B Water is essential for the production of piston rings, but water suspension
occurred by this earthquake. The waterworks bureau in the city decided
to put priority on the water recovery for Riken corporation even though at
the situation that many people were still suffering from water suspension.

m In this city, this decision was accepted. Many people work for the
company, so there was not much backlash due to this decision. What if
the same kind of decision was made in other cities? Is there a risk of
much backlash?
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A questionnaire survey to residents in Aichi

We have conducted a questionnaire survey in Aichi prefecture via internet. In the
survey, we focused on conflicts between economic recovery and life reconstruction.

Survey preparation process

Date Actions

Literature reviews on economic recovery and life

reconstruction

Aug.— Dec., 2019 - - . ] e -
9 ! Discussions on disaster recovery with stakeholders in Aichi

prefecture (manufacturing companies, lifeline companies and

governments)

Planning of the survey, making the questionnaire, collection of

Jan.—Apr., 2020 conflicts in past disasters

Apr., 2020 A pre-preliminary survey (7 respondents)
May.-Jun., 2020 Elaboration of the questionnaire

Jun. 22—-30, 2020 A preliminary survey (53 respondents)
Jul.-Aug., 2020 Further elaboration of the questionnaire
Aug. 21-24, 2020 Main survey(750 respondents via internet)

—



Outline of the survey

In the survey, we presented a hypothetical scenario of disaster (Nankai-Trough
Earthquake) and respondents were asked to choose an appropriate time to start
various kinds of social activities (we prepared 32 kinds of activities) .

Questionnaire

Question sentence :

When do you think is appropriate to do those social activities below if you consider the
presented hypothetical disaster scenario. Please guess people’s answer and check the
appropriate time. In case you think it’s appropriate but you think people won’t think it’s
appropriate, please assume it’s “not” appropriate yet.

(The original text in Japanese : I FDILE, HEDIZERBRICIRSULEE, REFRER. LWOWEISKES
FENBEAEICRBIEBVETH ? SEIREVEKESFTUAZBEZASAT, FIEBICOVT, TEORFRNSR55FE
NB3ERBSHMZIVIICIDEFFIVIVLTKIEE VN BE. BRIEBAELUVTIIEFENILBID, REEICENZITSERDLE
HEINFESBRVWESSLBSIEAER. FFENBVIELTEIZUTCEE L, )

Right after | One week | One month Three Six months | More than six
the after the after the months after the months after
earthquake | earthquake | earthquake | after the earthquake the
social activities earthquake earthquake
RHLEERTS | 1:8HEM | 17AEDS 6 rRA&M SR
fFEns B55FEh3 B55FEN3 358%&M5 55FEh3 6 TA%TH
B55FEh3% FFEniun
Broadcasting
comedy show on TV D Z D D D D
Starting sightseeing
campaign (for [] [] [ ] | ] L]
damaged areas)




The hypothetical scenario of the disaster

m Right after the earthquake
*M9 earthquake and huge tsunami
(the JMA Seismic Intensity Scale was 7)
-severe damage to wooden houses
-electricity, gas and water supply stopped

B One week after the earthquake
-the aftershocks are continuing
many people are in shelters
-insufficient food supply

B One month after the earthquake
-electricity and internet are recovered
-water and gas are still in suspension
-accumulated fatigue of life in shelters
-some supermarkets and highways are

available

B Three months after the earthquake
-water and gas supply are recovered
-Tokaido San’yo Shinkansen is recovered
-temporary houses are under construction

B Six months after the earthquake
-moving to temporary housing is completed
-local companies still have economic damage
-aggregate demand in Japan is gradually

recovering




32 kinds of social activities in the survey (1/2)

Economy related activities

(The original texts in Japanese)

Broadcasting commercial message on TV

Submitting a letter of request on support for economic
recovery to governments

TEERIEHRREPRISTLECMZBRHTS

i iEFEED ERERSZIEOEEEZTRICGRETS

Starting sightseeing campaign (for damaged areas)

Giving a water recovery priority to an economically
important area

WXHBE DD DB F v INR—2Z2HInT S

Asking for a quick recovery of roads to a company’s site
by a major company in the area

HIRRFICEHOTEERTIBEORMBRADIEDIC, EDIVFD
Kigz@BENICEIRYS

Prime minister’s direction of support for quick restart of
automobile exports

OB HEFEN . BEOWUSICOBRNZERDRHEIHZ
TBICEETD

Volunteer centers begin to help not only damaged
houses but also damaged companies

AEREXEN, BBEHHORMBRZSHETSLICED
fBRzHY

Restarting pachinko parlors

KERIGVT17% FLAUREBORFFCMAT, BXULEE
KOEXMORHFICERETSHLI(CTS

Finishing free distributions of food and living goods in
shelters

BAD/F IENEFREBHTS

Local governments reduce the number of officers for
shelters and residents to shift them to economic
recovery support

BT ORMPEERMOMBEHEIRTIS

PP E R IDDEPEZA5L. £ROEIEZED
EBICKTS

A major company in the area begins business with a
company in another area instead of a local company for
earlier recovery

gD EEZREN, BEORMBRADLY. D THEITE
FEDH5IZVS RADERLEEITHRETETS

A major company’s decision of leaving damaged area
for earlier recovery

HgHEiFESZA TVWEEEREENRIMNCBEI IRETEIS

A manufacturing company asks all employees to work
for the company

BAokE (RiEX) rEBRBEHEVTVEEDZFRIZE
it (CEEID

Car sellers performing an event for self promotion

BAOBESERSEHCEPHRERANY MeHETS

Having a professional baseball game in a damaged area

BATIDHROHKEZHETS

Having a large scale reassignment in a company

DR EFED ., EEZHSKRRBRASREZRMETS

Restarting construction of a liner central Shinkansen

U7 hREFFEFROTIEZB/RTS




32 kinds of social activities in the survey (2/2)

Other activities

(The original texts in Japanese)

A famous person uploads photos of his or her
gorgeous birthday party to SNS

BAANMEADSNSIC, [CEPHBHEER/-T1DE
B%27Y793%

Broadcasting a TV program about “Tokyo can be
hit by next earthquake”

RROTFLVEBHETIEURDKIMENRRTERIOE
5? 1LWSEZmET S

Prime minister’s business trip to foreign
countries

NEREXEHI A TENEMTS

Closing small shelters and asking people to
move to a larger one

Asking people in classroom shelters to move to a
gym shelter to restart school

INSURTR B R PR Z BASHL . DB REFRICSRIVT D

Having an election of members of the prefectural
assembly

FREHOLYD. BEADBEEICHBEANBEULTS
55

Having a workshop to make city’s reconstruction
plan

IRBSBEDREFELRETD

Interviews to affected people to get lessons of
from the disaster

BRF5IHELFRIBILHOERT-I>3VT %

172

Ending of gathering garbage as disaster related
one

KEOHENZEIMCERBHDWREBERROVIE1—
HBEZITS

Ending of relief of food supply and bathing by
defense force

RADBBFIREERZNDOZIIANEIRT IS

BERKICLIRNTORER - ABSHREHRTID

Local governments put an alert for typhoon and
heavy rains on their public relations magazine

Big&h. BUKEADERZIFU NI B E LS
B/EHID

Broadcasting comedy show on TV

Having a charity music festival to cheer up
damaged people

FLETNS IS —&BHEDOBXZBETS

WREZIIRITIFYUTIERINY MEFETS

Reducing the number of people working for
finding lost people

T ARPBEZIERISZABHBOMHNERIETS

Finalizing making city’s reconstruction plan

EBRF5IHOMHFEZRET S




Result of the survey : the number of respondents

address and occupation

< A map of Aichi prefecture >

.| Nishi- | Higashi- i Nishi-Miwaka
Owari Miwaka | Mikawa total s area
public g eann 3 =3
employees 50 50 50 150 S /
company S f
e 100 100 100 300 Owari ;.'1'; :
others | 100 | 100 | 100 | 300 area . L //
] ';;" & ¥ ;;}’ 1j
total 250 250 250 750 '-Ej? -l Higashi-Mikawa
We want know whether there are differences o =t area
by respondents’ addresses and occupations. / o
age
-19 |20-29|30-39(40-49(50-59|60-69|70-79| 80- | total
2 73 145 | 205 | 188 | 109 27 1 750
sex
male |female | others | total
497 | 251 2 750




Result of the survey : mode

1 2 3 4 5 6
Right afte One weel One mon Three mc Six montl More thal Total Mode
Broadcasting commercial message on TV 209 98 183 126 87 a7 750 1
A famous person uploads photos of his or her gorgeous birthday party to SNS 118 48 139 128 148 169 750 6
Giving a water recovery priority to an economically important area 256 135 172 100 54 33 750 1
Closing small shelters and asking people to move to a larger one 137 92 168 172 126 55 750 4
A manufacturing company asks all employees to work for a company 104 83 169 171 154 69 750 4
Asking for a quick recovery of roads to a company'’s site by a major company in the area 173 104 178 131 110 54 750 3
Prime minister’s business trip to foreign countries 96 64 168 142 158 122 750 3
Restarting pachinko parlors 99 58 118 126 158 191 750 6
Local governments reduce the number of officers for shelters and residents to shift them
. 129 73 162 170 156 60 750 4

to economic recovery support
Asking people in classroom shelters to move to a gym shelter to restart school 96 98 211 201 111 33 750 3
Starting sightseeing campaign (for damaged areas) 78 46 99 150 238 139 750 5
Having a workshop to make city’s reconstruction plan 85 50 148 192 209 66 750 5
A major company in the area begins business with a company in another area
) i 111 62 159 158 142 118 750 3
instead of a local company for earlier recovery
Ending of gathering garbage as disaster related one 91 38 85 103 176 257 750 6
Broadcasting a TV program about “Tokyo can be hit by next earthquake” 126 58 144 133 171 118 750 5
Having a professional baseball game in a damaged area 87 47 158 149 192 117 750 5
Prime minister’s direction of support for quick restart of automobile exports 125 67 183 169 142 64 750 3
Local governments put an alert for typhoon and heavy rains on their public

lati gazi 260 98 188 109 AR 20 780 1
relations magazine . . .
Ending of relief of food supply and bathing by defense force 110 34 123 200 The d IStrI bUtlon Of the mOdeS
Submitting a letter of request on support for economic recovery to governments 168 92 179 170 114 a" economic other
Interview to damaged people to get lessons of disaster 98 76 163 150 193
Performing a event by car sellers for promotion 73 42 127 147 217 R'th after 3 2 1
Volunteer centers begin to help not only damaged houses but also damaged companies 161 121 177 137 114 One week 0 0 0
Having a election of members of the prefectural assembly 65 36 102 163 215 0 th 9 5 4
A major company’s decision of leaving damaged area for earlier recovery 106 51 122 135 175 ne mon
Finishing free distributions of food and living goods in shelters 59 53 117 157 227 |Three months| 4 2 2
Broadcasting comedy show on TV 128 110 176 162 130 SIX months 1 3 7 6
Having a large scale reassignment in a company 69 44 137 172 197
Having a charity music festival to cheer up damaged people 108 87 202 161 151 More than 3 1 2
Finalizing making city’s reconstruction plan 105 66 147 188 197 siX months
Reducing the number of people working for finding lost people 57 35 132 138 232 total 32 1 7 1 5
Restarting construction of a liner central Shinkansen 90 57 107 134 222 120 750 5

Some activities are thought to be appropriate at earlier time and others are at later time. 10



Result of the survey : accumulated percentage of the answers of “appropriate”

1 2 3 4 5 6 percentile
Right afte One week One mont Three moi1Six month More than six ~ 25% 50% 75% group mode
E Giving a water recovery priority to an economically important area 34.1% 52.1% 75.1% 88.4% 95.6%  100.0% 1 2 3 A(1,2,3) 1
E Broadcasting commercial message on TV 27.9% 40.9% 65.3% 82.1% 93.7% 100.0% 1 3 4 B(1,3,4) 1
Local governments put an alert for typhoon and heavy rains on their public
34.7% 47.7% 72.8% 87.3% 96.0% 100.0% 1 3 4 B(1,3,4) 1

relations magazine

Closing small shelters and asking people to move to a larger one 30.5% 52.9% 75.9% 92.7%  100.0% 2 3 4 C(2,3,4) 3
E  Asking for a quick recovery of roads to a company’s site by a major company in the area 36.9% 60.7% 78.1% 92.8% 100.0% 2 3 4 C(2,3,4) 3
Asking people in classroom shelters to move to a gym shelter to restart school 25.9% 54.0% 80.8% 95.6% 100.0% 2 3 4 C(2,3,4) 3
Volunteer centers begin to help not only damaged houses but
E 37.6% 61.2% 79.5% 94.7%  100.0% 2 3 4 C(2,3,4) 3

also damaged companies

Broadcasting comedy show on TV 31.7% 55.2% 76.8% 94.1% 100.0% 2 3 4 C(2,3,4) 3
E  Submitting a letter of request on support for economic recovery to governments 34.7% 58.5% 81.2% 96.4%  100.0% 2 3 4 C(2,3,4) 3
E Prime minister’s direction of support for quick restart of automobile exports 25.6% 50.0% 72.5% 91.5% 100.0% 2 3 5 D(2,3,5) 3
Having a charity music festival to cheer up damaged people 26.0% 52.9% 74.4% 94.5%  100.0% 2 3 5 D(2,3,5) 3
Local governments reduce the number of officers for shelters and
E . k . 26.9% 48.5% 71.2% 92.0% 100.0% 2 4 5 E(2,4,5) 3
residents to shift them to economic recovery support
A famous person uploads photos of his or her gorgeous birthday party to SNS 40.7% 57.7% 77.5% 100.0% 3 4 5 F(3,4,5) 4
E A manufacturing company asks all employees to work for a company 47.5% 70.3% 90.8%  100.0% 3 4 5 F(3,4,5) 4
Prime minister’s business trip to foreign countries 43.7% 62.7% 83.7%  100.0% 3 4 5 F(3,4,5) 4
Having a workshop to make city’s reconstruction plan 37.7% 63.3% 91.2%  100.0% 3 4 5 F(3,4,5) 4
A major company in the area begins business with a company in another
E i . 44.3% 65.3% 84.3% 100.0% 3 4 5 F(3,4,5) 5
area instead of a local company for earlier recovery
Broadcasting a TV program about “Tokyo can be hit by next earthquake” 43.7% 61.5% 84.3% 100.0% 3 4 5 F(3,4,5) 5
E Having a professional baseball game in a damaged area 38.9% 58.8% 84.4%  100.0% 3 4 5 F(3,4,5) 5
Ending of relief of food supply and bathing by defense force 35.6% 62.3% 87.1% 100.0% 3 4 5 F(3,4,5) 5
Interview to damaged people to get lessons of disaster 44.9% 64.9% 90.7%  100.0% 3 4 5 F(3,4,5) 5
E Performing a event by car sellers for promotion 32.3% 51.9% 80.8% 100.0% 3 4 5 F(3,4,5) 5
E A major company’s decision of leaving damaged area for earlier recovery 37.2% 55.2% 78.5%  100.0% 3 4 5 F(3,4,5) 5
E Finishing free distributions of food and living goods in shelters 30.5% 51.5% 81.7%  100.0% 3 4 5 F(3,4,5) 5
E Having a large scale reassignment in a company 33.3% 56.3% 82.5% 100.0% 3 4 5 F(3,4,5) 5
Finalizing making city’s reconstruction plan 42.4% 67.5% 93.7% 100.0% 3 4 5 F(3,4,5) 5
Restarting construction of a liner central Shinkansen 33.9%  51.7%  81.3% 100.0% 3 4 5 F(3,4,5) 5
E Restarting pachinko parlors 36.7% 53.5% 74.5%  100.0% 3 4 6 G(3,4,6) 5
E Starting sightseeing campaign (for damaged areas) 29.7%  49.7%  81.5% 100.0% 3 5 b H(3,5,5) 5
Having a election of members of the prefectural assembly 27.1% 48.8% 77.5%  100.0% 3 5 5 H(3,5,5) 6
Reducing the number of people working for finding lost people 29.9% 48.3% 79.2%  100.0% 3 5 5 H(3,5,5) 6
Ending of gathering garbage as disaster related one 28.5% 42.3% 65.7%  100.0% 3 5 6 1(3,5,6) 6

groups by accumulated percentage and modes are generally corelated 11



Result of the survey : x squared test (1/2)

Broadcasting commercial message on TV p= 0.065999
an example

Right after One week One month Three mont Six months More than six months

Owari 70 25 67 37 32 19
Nishi-Mikawa 77 34 57 49 26 7
the number of the activities that statistically significant difference between groups was found
groups p<0.1 p<0.05 p<0.01
Owari and Nishi-Mikawa 6 3 1
address Owari and Higashi-Mikawa 7 5 1
Nishi—-Mikawa and Higashi-Mikawa 6 4 0
three groups 6 3 1
public employees and company employees 1 1 0
occupation public employees and others 22 16 7
company employees and others 15 12 7
three groups 19 14 5
age (-59, 60-) 8 2 1
sex 24 21 12
-9million yen and 5-10million yen 2 2 0
income - 9million yen and 10- million yen 3 1 0
5-10 million yen and 10- million yen 4 4 0
three groups 2 1 1
living with infants or elders and not living wtih 2 2 0




Result of the survey : x squared test (2/2)

Question sentence :

When do you think is appropriate to do those social activities below if you consider the
presented hypothetical disaster scenario. Please guess people’s answer and check the
appropriate time. In case you think it’s appropriate but you think people won’t think it’s
appropriate, please assume it’s “not” appropriate yet.

B In the question sentence, we asked respondents to guess the people’s
( in Japanese “{#E®MD"”) answer. In the end of the questionnaire, we
asked what kind of people you mainly imagined.

B The answers were distributed as below.
-all people in Japan 213 -people in all damaged areas 334
-people in Aichi prefecture 118 -people close to you 80 -others 5

B We did X squared test based on the groups made by this answer.

the number of the activities that statistically significant difference between groups was found

groups p<0.1 p<0.05 p<0.01
all Japan and all damaged areas 32 32 31
pmeac;rglli all Japan and Aichi+close 31 31 25
imagined all damaged areas and Aichi+close 2 1 0
three groups 32 32 29

The answers differs a lot depending on the people that the respondent imagined.
(We found company officers and -59 years old people tend to answer “all Japan”)

ﬁ



Result of the survey : which group answers earlier time? (1/2)

B We want to know which group tends to answer earlier time and which
group tends to answer later time.

B We analyzed which group had already answered “appropriate” more
at each time on the scenario.

the accumulated percentage of the answers of “appropriate” and the
differences between two groups

Broadcasting commercial message on TV
Right afte1 week 1 month 3 months 6 months More than 6 months

all Japan(A) 34.3% 50.2% 69.5% 83.6% 92.0% 100.0%
all damaged areas(B) 24.0% 35.9% 61.1% 80.5% 95.2% 100.0%
A-B 10.3% 14.3% 8.4% 3.0% -3.2% 0.0%
A-B>07? 1 1 1 1 0

B We conducted this analysis on all social activities and groups in
which statistically significant differences were found by x squared
test.

—



Result of the survey : which group answers earlier time? (2/2)

number of A-B > 0 social activities at each time: index of A is earlier than B

(A: accumulated percentage of the answers of “yes” of the former group
B: accumulated percentage of the answers of “yes” of the latter group)

right | 1 1 3 6
groups Al after | week [ month | months [ months

Owari and Nishi-Mikawa 6 2 1 3 2 1

address Owari and Higashi-Mikawa 7 7 6 7 4
Nishi—-Mikawa and Higashi-Mikawa 6 6 4 4 6 5

public employees and company employees| 2 2 2 0 0 0
occupation public employees and others 22 | 22 | 22 | 21 21 19
company employees and others 15 | 15 15 15 15 14

age (-59, 60-) 8 8 8 7 6 2

sex (male, female) 24 | 24 | 24 | 23 22 13

—Smillion yen and 5-10million yen 2 1 2 0 0 0

income —5million yen and 10- million yen 3 0 0 0 2 1
5-10 million yen and 10- million yen 4 1 2 3 2 0

living with infants or elders and not living wtih 2 2 2 0 1 1
people all Japan and all damaged areas 32 | 32 | 32 32 31 9
mainly all Japan and Aichitclose 31 31 31 31 30 14
imagined all damaged areas and Aichi+close 2 0 1 0 1 2

* “all” means the numbers of social activities which statistically significant
difference(p<0.1) was found between the two groups.

15




Discussion on the result

B We have found when is thought to be appropriate to start 32 kinds of
social activities in Aichi prefecture through the survey.

B Especially, some economy related activities like "Giving water recovery
priority to an economically important area” and “Asking for a quick
recovery of roads to a company’s site by a major company in the area”
were thought to be okay in Aichi even at the earlier stage of recovery.

® However, “when is appropriate”(i.e. sense of prioritizing schedule)
differs by occupation, sex and what kind of people he or she imagines.
Public employees, company employees, male and those who imagines
all people in Japan tend to think “appropriate” at earlier time.

B This difference should be taken care in planning a recovery strategy.
(Actually, we are planning to have workshops on making recovery
strategy in Aichi. So we are going to take this care.)

B If decision makers want to start some kind of social activities at earlier
time than the one the residents think appropriate, the result of this
survey helps them to choose better words to mitigate conflicts when
they explain the reason of their decision.

ﬁ



Thank you!



