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2011422 Bt K E
2011 Thailand Flood

R-M
Hgmar gk

= [RffH: 8/1 — 11/15 2011

= 55 ¥dA: 19,000

= JET- NHL: 813

= ZApELRIE S USDS 46.5 Billions (world Bank)

= B3 3R % USDS$ 32 Billions (&EsEsisit)

= {EFEIE % USD$ 10 Billions (Munich Re)

ok A RR

= % HHAE 5% N Continuous torrential rain
= iS5 4H S LR N B Ground subsidence
. %ﬂzﬂf 5] )'%KES' Poor urban development

» JKEVREFEAE Poor water management

KEZERNA
L ﬁé%%’:’fﬁm?ﬁ Poor Disaster Management L4 ﬁkiﬁkﬁfﬁ/ﬁ@ Poor Risk Communication
¢ ?ﬁiﬁ%%fEK E Poor Flood Management o %/ﬁﬁ&ﬁﬁﬁ&l}% Malfunctioned Flood Protection Facilities
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TEAREZREET . .
Impact in Industrial Parks E R M

Industrial Park or Estate Province Number of companies Inundated date Date completed Time to finish
(number of Japanese companies) draining water drainage (days)

Saha Ratta Nanakorn Ayutthaya 42 (35) Oct. 4, 2011 Dec. 4, 2011 62

Industrial Estate
Rojana Industrial Park Ayutthaya 218 (147) Oct. 9, 2011 Nov. 28, 2011 51
Hi-Tech Industrial Estate Ayutthaya 143 (about 100) Oct. 13, 2011 Nov. 25, 2011 44
Bang Pa-in Industrial Estate  Ayutthaya 84 (30) QOct. 14, 2011 Nov. 17, 2011 35
Nava Nakorn Industrial Pathum Thani 190 (104) Oct. 17, 2011 Dec. 8, 2011 53

Estate
Bankadi Industrial Park Pathum Thani 34 (28) Oct. 20, 2011 Dec. 4, 2011 46
Factory Land (Wangnoi) Ayutthaya 93 (7) Oct. 15, 2011 Nov. 16, 2011 33

Industrial Park
Total 804 (451)

#iar 220126 H1H
Industrial park or estate Number of Operation has restored Operation has Businesses
factories not restored yet has closed
Fully Partly %
Restored Restored

Saha Ratta Nanakorn Industrial Estate 46 14 13 59 14 30% 5 11%
Rojana Industrial Park 213 69 85 72 30 14% 29 14%
Hi-Tech Industrial Estate 143 75 27 71 25 17% 16 11%
Bang Pa-in Industrial Estate 20 46 31 86 12 13% 1 1%
Nava Nakorn Industrial Estate 227 55 107 71 57 25% 8 4%
Bankadi Industrial Park 36 7 17 67 9 25% 3 8%
Factory Land (Wangnoi) Industrial Park 84 70 14 100 0 0% 0 0%

Source: Haraguchi M, Lall U., Flood risks and impacts: A case study of Thailand’s floods in 2011 and research questions for supply chain decision making, International Journal of Disaster Risk Reduction (2015)
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Industry Damage — Supply Chain Disruption

Automobile Sectors Electronics Sectors
e Assembly Factories ¢ Digital Cameras
e Parts e HDD

- 1Cs

_ Printer Parts
— System LSIs for audio

and navigation

Affected Companies

— Condensers — Western Digital
— transistors - Sony
: — Nikon
— Affected Companies _ Canon
- Toyota - Nidec
- Hpnda _ TDK
~ Nissan - Hitachi

~ Ford — Toshiba

E-R-M

Transportation Sectors

¢ |nfrastructures
- Ground
- Air

e Vehicles
- Trains
— Trucks/Cars
— Airplanes

e Facilities
- Power

- Fuel
- Logistic — warehouses

11



IR R .ID.
Impact to Automobile Industry E R M

FERE
o [ AR HR R B A 3 o 2R B R B e A K R TUk, PSSR EHRARIROR .

o REGRE AL R B I H B AN, Rhk DULHE H AR g A A i B R . BB R bR
P HI MK, MO oy R KR

7yt A H & B - 2 A Toyota, Honda, K Nissan =% /A ] .

BIEONAE 2R B BV S E R A AR TR M T B A TR, H S i e BRI, B BRI
W%ﬁiﬁ%%zo

o ML TP ET R EHL BN S MR E A AR M.

300 200.0%

250 1 150.0%

200 “V h 100.0%
150 1 . Y | 50.0%
100 M_,\ / 0.0%
50 + - -50.0%

\/

0 -100.0%
N T N SN S S . T P A
S ol

Thousands

:h

Number of Produced Automobiles

ga“ ‘;o X & d\'\ ‘g@ o ‘\0"‘ P ‘p* ‘p @ ep“ o “@ ‘5\ \'a"“ o
mmm Number of Produced Cars == YOY Basis *YOY stands for vear-over-vear basis.
Source: Haraguchi M, Lall U., Flood risks and impacts: A case study of Thailand’s floods in 2011 and research questions for supply 12

chain decision making, International Journal of Disaster Risk Reduction (2015)
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Impact on Japanese Automobile Companies

Factory Place Damage Starting date for Date when production is TTR
adjusted/stopped resumed (days)
production

|]Tm;la_Ht;1d:AFtoaoﬁle_ - _Roﬁnzlrriu;rig _Fa_ctcTy ‘Was Inundated on Oct Etogpeﬁ pTod?ctT)n_ BTZ(STZ(ﬁZTf’aTtly_res_un;d)_ 747
1 Park 8th 2011, and stopped the since 10/4/2011 !
N production. |
Honda Thailand ! M:nu_facﬁlrizg_Bﬁgrok_ -T = ﬁomLﬁjﬁofoﬁagor.y_- - _Stc;)pal p_roFuchn_ T /Ttl,’illi([’_artm ESLEIEF) a0~
Company Ltd Stopped production due to since 10/6/2011
the lack of parts supply. !

Honda Suzuka Factory Japan IAdjusted production due to' Adjusted production 12/5/2011 (Normal level of 28

I the lack of parts supply. I since 11/7/2011 production)
Honda Saitama Factory Japan | Adjusted production due to] Adjusted production 12/5/2011 (Normal level of 18

] the lack of parts supply. | since 11/17/2011 production)
Honda 6 Factories in the north North America Adjusted production due to;, Adjusted production 12/1/2011 (Normal level of 30

America the lack of parts supply. since 11/2/2011 production)

Honda Malaysia Malaysia Stopped production due to ! Stopped production not available Not
Ithe lack of parts supply. 1 10/25/2011 available
Toyota Toyota Motor Thailand Samut prakan’ ~ | INo inundation of factories. | fS'toEpeH Production” 11/21/2011 (Partly resumed) 42
Ltd, Samrong Assembly _Province, Thailandl | Stopped production due to | _ since 10/10/2012
I |the lack of parts supply. 1 |
Toyota Toyota Motor Thailand |Chachoengsao No inundation of factories. |Stopped Production | 11/21/2011 (Partly resumed) 42
Ltd, Gateway Assembly | Province 1 Stopped production due to _ Isince 10/10/2013 |
I *the lack of parts supply. | I
Toyota Toyota Motor Thailand ;Chachoengsao ||N0 inundation of factories. | | Stopped Production =~ 11/21/2011 (Partly resumed) 42
Ltd, Baan Poe Assembly IProvince ||St0pped production due to | Isince 10/10/2014
Plant . Ithe lack of parts supply. 1
Nissan Nissan Thailand, HQ !'samut Prakan "I No inundation of factories. 'Stopped production | 11/14/2011 (Partly Resumed) 29
Assembly Plant | Province IStopped production due to | I'since 10/17/2012
| I* the lack of parts supply. | |
Nissan Siam Motors and Nissan | Samut Prakan I " No inundation of factories. 1 | Stopped Productlonl 11/14/2011 not
HQ Assembly Plant |Province ||St0pped production due to | |Smce 10/17/2012 available
L Ithe lack of parcssupply. 1 _ _ _ _ _

Source: Haraguchi M, Lall U., Flood risks and impacts: A case study of Thailand’s floods in 2011 and research questions for supply chain decision making, International
Journal of Disaster Risk Reduction (2015)

e Hondaj*Rojana Industrial Park]; H%z}‘?ﬁ&ZOll/lO/MHI, 10/8#E 7K, & 75 7K K B gk B8 47 o

* Toyota ¢ Nissan f i [ 7E 8 i

E/
E‘/ %@

55 YL B A e B 0 ZE A
o Honda & Ji i [ (TTR) A& 4174k, Toyotaz42K, Nissanf k529K .

BB ARAIK,

AR .

Date: October 26, 2011

Buengkan
-\ Nongkhai
o Nakhonphanom

Udonthani \
Sakonnakhon

Kalasin Mukdahan

Mahasamkham
Amnatcharoen

3 Yasothon

= ™~ Ubonrajchathani

I Severely Affected

[ Critica
[ Affected
B Under restoratior
B Wamed
Nakornsrithammarat
Phuket N
Phatthalung
Trang
ngkhla
Satun' “Pattani
000
90 Yala { Narathiwat

www.thaiflood.com
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Lesson Learned from Automobile Industry

E-RM

Statistics Toyota Honda Nissan
3000.0
Number of lost cars at global 240 150 33
2500.0 due to Thailand floods
(thousand cars)
& Operating profit (billion yen) 270 200 510
v 2000.0 ($3.4B)° ($2.5B) ($6.4B)
2 Lost operating profit due to 100 110 5.9
é 1500.0 Thailand floods (billion ($1.25B) ($1.4B) ($0.07B)
= yen)
pre Percentage of loss of 37.04% 55.00% 1.16%
5 1000.0 operating profit caused by
- Thailand flood to
500.0 - operating profit
Operating Profit (% —42.30% —64.90% —4.70%
compared to 2020)
0.0- Toyots Honda Nicean Net profit (billion yen) 200 215 290
o ($2.5B) ($2.7B) ($3.6)
M Yen appreciation M Thailand floods  ® The 2011 Tohoku earthquake in japan Net profit (% compared to —57.50% —59.70%  —9%

2010)

Source: Haraguchi M, Lall U., Flood risks and impacts: A case study of Thailand’s floods in 2011 and research questions for supply chain decision making, International Journal of Disaster Risk Reduction (2015)

HEHUR

e Hondalf] kA7 & 2 HAB K R IR (Root Cause), & 17 3AE 2 A B4 %55 1) JAU K .
o Nissan7) Bt B A E AR PR A BRAL, N A ORI o A B [ AP A ek o i A 22
* Toyota ) il W AR, AE b5 IR o 52 8 P i 1 )48 2k 28 55 [R) I 78 7K B Honda

BREREXRHERK. BERR. EREE/DLREFHENLZE

o JE e HE(FHAD): B GE LD B (R IR R)
o RBBEH(FE ) R ERREE I 8RR S A E A,
o BIEFFEE (L) WA SR I ] S MER E S B y
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[ ]
Company Place of factories Damage State of operation /production
1) Bang Pa-in Industrial Estate - I-;ct;rig w_ere_in:nd_ateﬁ - I—_ S_toﬁ)ed_pE)dEctgn;nc_e Oct 16, _I
(2m) ;201
Western Digital 2) Nava Nakorn Industrial Estate - Partly restored on Nov 30, 2011 |
- Needed days to restore:46 days 1
- Stopped production since Oct 11,
Toshiba Nava Nakorn Industrial Estate Factory was inundated (1 m) - Alternate production in Philippines

- Partly restored Thai factory on Feb 1,
2012
- Needed days to restore: 114 days

[
I
[
I
i
I 2011
[
I
[
I
[
I

1) Seagate Teparuk, Amphur Muang,
Samutprakarn Province

Seagate 2) Seagate Korat, Amphur Sungnoen, Factories were not inundated | | - Some adjusted production due to the |
Technology Nakhon-Ratchasima I I lack of supply from suppliers |
|
Samsung In South Korea Factories were not inundated | - Some adjusted production due to the

L e e e e e e e o 1 lack of supply from suppliers

Source: Haraguchi M, Lall U., Flood risks and impacts: A case study of Thailand’s floods in 2011 and research questions for supply chain decision making,
International Journal of Disaster Risk Reduction (2015)

HERE
o K AT 4t FLAT% I TE I (HDD) E 2R B 2E /&
o 7K EFWDIH A /K (2m), 48 245% K HD D H & .

e Seagate & Samsung i 7 #E AR K, E S PR 2 A 2 B
T B B WK BB Ty, WoHFER A
%4\\7?‘(0
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Impact to?iC Industry — HDD and SD E R M

R E UTE R S EDITION{USIS

NEWS /OPINIONS/FEATURES /DEALS /HOW-TO /BUSINESS/ SUBSCRI

HOME BUSINESS ~ WORLD © POLITICS ©+ TECH-~  OPINION ~

ALL REVIEWS % LAPTOPS TABLETS PHONES APPS SOFTWARE SE

UCLA - NUS EXECUTIVE M

RANKED #4 in the World Financial Ti
Executive MBA Rankingd _F_R‘r'E_'-"J-JgT.lEIIﬂ_tS ;;EE '.I;men 5 .
Veronica Short ... 42 -
267.50 $298.00
Amazon.com s

Thai floods boost PC hard drive prices

it NOEL RA”DEW'C” Home / Reviews / Storage Devices / Hard Drives / Hard Drive Prices Soar 28 Percent After Thai Floods

Cost per GB for Hard Drives Hard Drive Prices Soar 28 Percent After
Prices Backblaze paid for drives from 2009-2013 Thai Floods

Total Available Market of Hard Disk Drives

$.12
Al numbers are in millions of units, estimates made by Seagsate and Western Digital
$.11 200
17T
180 168 166
” 163 164
$.10 156 180 157
) = 160 147 142 4
£ ¢ng \ 139 140 138 138
S, $.09 138 136 433
L A A = "8 s
? MK A g \m Thailand Hard 120
a \ Drive Crisis
o $.07 100
o 80
$.06
&0
$.05
40
5.04 20

509

2 o0 O O Z =T E = ©®™ o o N ™ ®m m @ < s s s VU o o oo
= = = = 75 - & 5 = =T =T =T =T =T = = = = = £ = = = =
$.02 L I YRR Y B U B B R SR <Y B SR Y VR N S . T G G s G
= = N m
oM st T = N Mmoo T N M o = N oM oo T ;s
2009 2010 2011 2012 2013 5 5 8335 2 3 5 8 9 - 5 8 9

V7

ea Source: Anton Shilov on March 2, 2016 https://www.anandtech.com/show/10098/market-views-2015-hard-drive-shipments



WD vs. Seagate

Shipments of HDDs by Seagate, Western Digital and Toshiba

Al numbers are in millions of units, dals by Seagate and WD. Shipmenis of Toshibs are estimales

Average Selling Prices of Hard Disk Drives in $USD

Datz from Seagate's and Western Digital's filings with SEC.

80 80
mn 7 72 72 73
70 70 67
63 B3.BBS
of 62025 6162
G0 &0
50 50
arl, .47 ,
40 40 46 45444.3
30
30
1 19 2010 20 g 1@
0 .—r/'.f'_.—-._\\/.r"
20
10 wews
10 Hard drive prices to remain high until
0
O o E E =T E ™Mo N N o ™ ™M o ¢ < s g W1 w1 0
= 5 © © o © 5 5 5 & = = = = =
S 2 a8 8 & § 8 8 2 3 8 8 8 2 8 28 2 8 8 & & £ 5 5 8 8 % g 2 g5 5 g oo ofoz
mﬂaggﬁ‘-—mmd'—mmq—v—mmqrammﬁ- g £ 2 &€ g 2 g & 8 ~w « g &8 & & g 8
s} o 0 g O g o a o g o g o o o o - o o o
“ “ “ ¢ e e 5 5 8 5 g6 g8 3% 3858 358 T G
—g—CEagate —gVestern Digital —a— T0shiba [estim ate} —gSEAgate —g—Western Digital
Shipments of HODs by Wester Digia Shipments of DO by Sesgate
Total HDD Shipment Share (%)
Shpmects {0003) w— S Ship Stam (%)
—Fuitsy Sandalone Ship Shamne (%) WD Ship Stan %)
200000 1 —HGST Stip Shee (%) —Toa0 08 Ship Share (%)
175.000 4 w—Sameurg Shp Sha (%)
150000 T
. 8 oIOMOTs sy g‘ 125000 ¢+
N 2 100000 1
- E 75000 ¢+
2 N
waws o 5 50000 | e~ o
' ANl I W 0 + + + + +
menbtRus sl ) EEy 8888%333§88$§§888588888888889999
T 089958898783302899797588958999R899223¢
— ’ g [ SR Source: 10C, TrendFocus, and Sofel Neolaus £stimates (Before the 2011 F|00d)

Source: Anton Shilov on March 2, 2016 https://www.anandtech.com/show/10098/market-views-2015-hard-drive-shipments
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60%
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40%
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Lessons Learned from IC Industry

R-M

HEHUR
o FRBI/K S EHDD S SDRIME M 2 B RIZHUT .

o Seagateft Z=[H /K SA% AE T G E M i IR 1A — 2R H
[l 2R —4, W HAER AR B Th KR R = 1)
fEAREF], (2011Q4,Seagate R /K i & 8% ,
WDRI FE51%)

o WDEZRBIKSK PAMER LTSGR HAL %, EEATF
SeagatefE L&A 2 5] BUNAER L H 45 BRI
# — The worst business. (20127 WD 25 P&
35%, I Seagate!i i Il {7t USD150M &1 2|
USD563M)

o |CE ENMEMBURE M = H LR R, n_bE &
HEHATE (Time Sensitive), AL 4E & H A 2 B 8UE
BRI R R .

o JEFEEHAME ] AR SR BB IRK, TRl —
AT 5 SEF S BN LS A AR S

o 2011 ZRBI/K KRB MR H . B RESE L
BEFAE AR TEENEEN, NETEEM
JRE G 1) S5 T
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Concluding Remarks from 2011 Thailand Flood

R-M

o W) fHt I B O 38 10 PR A Bk AL HLi
FESE . SO BTALMEM RSB B B 5
AT RS B

o i SR AR JEL o R i 3 % 3 SRR g B
SERREN, A LB o BT A R — IR

o ENEPGFEHTERESEMGEE,. BAE
A, SEMEE T A SRR T T RRIEAT

[ 4@l | (All-Risk Management).

o {3 [ A E ) R H R AERKE

o ZXTEAA I bS8 A F i B S B DTAR
B E TR iR — B DA

o JEFRE EAMERFFRKERIAKR, HREME
i 5 FUSE IR AR E BRI R R (B 2

o T d B A AIE -

B B 7 B E L5, SR
RE G EHEERRELHE!
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N 5 SR Bt &
ANTHROPOGENIC HAZARDS AND RISK CONVOLUTION

20145 = ISR 3 A
2014 KAOHSIUNG PROPYLENE EXPLOSION

20



2014 & 18 = ISR R A E

Propylene Gas Explosion, Kaohsiung, Taiwan

R-M

o MRyfH:
2014/07/31 23:56 to 2014/08/01 02:00

o 512 302 \3215, 32 NFET:

o JHR KK TEEN

o SR Ik 4 6km?

o T He )R A N (Propylene)’& 4714k

21
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Lesson Learned - Rrsk Management

R-M

o SR AP B AR SERE e A R I %
EE A
Poor risk management SOPs and safety culture of MHF
(Major Hazard Facility)

o THUMF Bk = Fa e

No risk management program with city government

o THHUMA K P E B Ak

Risk culture of city administration

— R A

Risk awareness — illusive safety

— Lower potential of natural hazards

— Negligence of anthropogenic hazards
(possibly due to high poll rating)

— Group thinking

— = J e A

Poor mandatory risk reporting, let alone voluntary risk
reporting

- JEBERTAE

Poor risk-based decision making

- R B — AP )i E AN R
Governance — poor risk communication among
departments

22
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Lesson Learned — Contingency Program

R-M

o TEUNBEREHEXEANR
Deficient city government contingency programs

o B VHIE. FRIH K HERE
Poor communication (internal/external), command,
and technological capacity

o SRR B E L R E
Contingency plans for gas leak events:

- Known and unknown sources
— Confined and unconfined areas

o IBIEHAFR BRI E

Contingency plans for explosion events:

— Toxic or non-toxic material
- Known or unknown material
— Evacuation and accommodation

o ME/KFHA R ESE I SEA E

Contingency plans for flooding

o YR 17 7 ) ) JREBE AR SE AT

Contingency plans for disease control

o W R AN JERE R 2

Contingency scenario for accident at nighttime

23



HIHOR - fEkE l;

Lesson Learned — Crisis Management

R-M

o THIEUM Gk = F 1 fa bl bz B e
Incapacitated crisis management team of city government
o MBUNEHEHRANE
Inadequate mechanism of crisis management
Poor information management of government agencies (event

updates, requirement and allocation of resources, safety advise,
etc...)

(gOVE R EUR Hackfoldr - &)

o ST ARANIN R E

Disaster
— Explosion
— Risk convolution: explosion/rain/disease

o TRF IR
Government
— Poor communication among departments

— Political resolutions instead of technical resolutions

24
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Lesson Learned — Risk Convolution

R-M

o D flE M ST K FH I

Two Independent hazards:
— Gas explosion
— Torrential rain

o AAHFEANEFF
Come in unfavorable sequence:
- Rain after explosion

o SEAEAE AN A FRE [
Happen in unfavorable time
- Summer

o PRI M AR IR A K

Followed by secondary (consequential) events
— Diseases
o EBBAKSEW L
Convolute further with human errors
— Poor communication among departments in
city government

o EHE LK FEKR

Lead to crisis and more damage
— Political criticism
— Property damage and business interruption

25



+-2A
,ém A

CONCLUSION
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Photo Courtesy of Mich;él Cua




it E-RM

Concluding Remarks

BURHI R SR B BB B SCE G B, RS R B B SE A
o S K FIRRMIMRIE AT REds BUR I S M E 3

o SRMRSEIBI N A AR SEF SR AMIBRREB R, A KA E
AT R R

‘,\ .‘g
& s ﬂ\\\\?
N\

%2 o {3 TR 58 A A B A 558 S 1k 2 6 AT S R

=1 o AT [, HA 5T A TR I 10 B A TR I L

7 %}J”ég‘ , N Y - A =12 garan

e o i S TR 11 558 T o £ A B4 1 B S LB S BE R DA SR TR, O I
YL B2 TR T I B 1 7 0

o WA B M E R E HE, AR R E BT e AL B
A ST U B

o ZEMELL [ 4R ) AUMURAERF R IR oK AR E
o JEFEE BAEAAEAS, EAR A A BEE G HEE
o i A RN L B A AE DA e/ IR DR EE A 2 1) R

7
0% ’é‘

Photo Courtesy of Michael Cua
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