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Investment much information found, those information are not referred to
industrial park list.

A23 Industrial Parks List (Long list) One industrial park is selected from each country of e countries
including three pilot countries referring to“A2.1 Informaticn
Source of Industrial Parks™. (5 industrial parks listed in total)

Among scope of survey indicated in “Table 2.1.1, Methodology
and Scope of Survey™, 3. General description, 4. Name, address,
main phone number of the Developer, 5. Contributors, amount of
capital contributions /capital contribution ratio of each contributor,
7. Investment amount are required to confirm with developers of
industrial parks.

A24 Industrial Parks List (Short list} Two industrial parks are selected from each country of three pilot
countries. (6 industrial parks listed in total)

Among scope of survey indicated in “Table 2.1.1, Methodology
and Scope of Survey”, 9. Infrastructure, 10. Logistics network 13.
Amount of Tenant Rent 14. Association managing the area, 15.
Various statistics of tenant companies operating are required io
confirm with both of developers and tenant companies of industrial
parks.

Source: JICA Study Team

2.3 Summary of Survey
Useful information on industrial parks were collected and sorted out by the survey to present
“Information Source of Industrial Parks”, “Organizations for Promotion of Investment”, “Industrial

Parks List  ong List)” and “Industrial Parks List (Short List)”.

For the survey, JETRO and ASEAN-JAPAN CENTRE were generally selected as the main
information sources. For the desk survey in Japan, overviews of the information on industrial parks
were sorted out through the searched information from government organizations, Japanese trading

houses and local companies, i.e. developers and operators.

The information referred above was reviewed and presented in Appendix. Summarized information
are presented here in Table 2.3.1 for “Information Source of Industrial Parks”, Table 2.3.2 for
“Organizations for Promotion of Investment” and Table 2.3.3 for “Industrial Parks List” which show

several names of objectives of industrial parks for Long List and Short List.

As data from ASEAN-JAPAN CENTRE is one of the information sources for a local consultant,
information collection was conducted mainly with the data from developers and operators of industrial
parks. Regarding Vietnam, JETRO Reports deal with the detailed infrastructure information, e.g.
Electricity and etc., which are to considered if they are useful or not in view of BCP. This is
because the data of JETRO Reports were organized for sales promotion of industrial parks. For
Cambodia and Lao PDR, under developing for industrial parks projects, the information of the
g¢ cmment offices is more useful than private sectors’. As ERIA’s reports do not seem to include

inform: >n on industrial parks themselves, they are not referred in this report.

2-3
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8 Authority of the Freeport Area of Bataan

9. Bases Conversion and Development Authority (BCDA)

10. Phividec Industrial Authority (PIA)

11. Regional Board of Investments-ARMM (RBOI-ARMM : }
12, Public-Private Partnership {(PPP) Center of the Philippines
Chamber of Commerce 13.  Chamber of Commerce Philippine

Ministry of Planning and Investment (MPI)

Ministry of Planning and Investment [Southem Vietnam Office]

Hanoi Authority of Planning and Investment,

Department of Planning and Investment of Ho Chi Minh City

Ministry of Industry and Trade

Department of Industry and Trade of Ho Chi Minh City

Hanoi City Export Processing Zone and Industrial Park Authority

Ho Chi Minh City Export Processing Zone and Industrial Park

Authority (HEPZA)

Chamber of Commerce 9, Vietnam Chamber of Commerce and Industry (VCCD)

Offices in Japan 10.  Vietnam Chamber of Commerce and Industry , Office in Japan

11. Hanoi Trade Representative Office in Tokyo (Literal translation /
Temporary)

12. Da Nang City Representative Office in Japan (Literal translation /
Temporary)

13.  Vietnam Embassy in Japan

Vietnam Government offices

[ I s NI I R S O N

Source: JICA Study Team

ible 2.3.3 Industrial Park List

. Developer and Operator of
Countr Industrial Park .
y Industrial Park
rch . Karawang (KICC) (Long List, Short List) [tochu Corporation
ndonesia Sruya Cipta {Short List) Sumitomo Corporation
Laguna Techno Park {Long List, Short List) Laguna Techno Park Inc., Mitsubishi
Philippines Corporation
Light Industry & Sc. Park (Short List) Mitsui Corporation
. Tang Long Industrial Park {Long List, Short List) Sumitomo Corporation
Vietnam - : Sumnit C ti
Tang Long Industrial Park IT {Short List) urnitomo Corporation

Source: JICA Study Team
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Relevant

institutions for

As for the relevant institution for infrastructure management,

general information such as names was available. However,

infrastructure detailed information required in BCP study is needed to be
management investigated in the fc »wing study stage for the pilot areas.

Positioning With regard to major roads, railways, airports and ports, the
with GIS location information with coordinates were identified so that the

data is assembled as a GIS data.

Regarding major dams, power plants and power grids location
maps from various reports etc were collected.

However specifications such as the pipeline (oil, gas, etc.)
water-purifying facilities in the whole country, water and sewerage
facilities and those networks, river improvement facilities, etc are
difficult to obtain by bibliographic survey.

These are to be investigated by field surveys or local

sub-contracting if necessary.
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CHAPTER 4

4.1

Methodologies and Scope of Survey

LEGISLATIVE SYSTEMS

A survey on the legislative systems related to disaster and business continuity in the ASEAN region

was conducted. Scopes of the survey were 1} the legislative systems for disaster management, 2) the

regulations and standards for business continuity management (BCM) and BC plan (BCP), 3) the

legislative systems for environment and pollution, and 4) the legislative systems for development

including land use, river and building regulations. In this section, brief reviews of the provisions and

the supervisory authorities of regulations are outlined.

Table 4.1.1

Information Collected, Methodology of Collection and Scope of Survey

Information Collected

Methodology

Scope of Survey

Legislative Systems for
Disaster Management

From the internet, report which is published
by international agencies such as ADRC and
disaster management institutes in each
country. And reports referred by JICA
research team.

Disaster Policy and Disaster Management
Organization.

Law ot the Disaster Management, Disaster
Risk Mitigation Plan/Strategy and
regulations.

Regulations and
Standards for BCM /
BCP

From the internet, report which is published
by the Business Continuity Institute and
institute of standardization et al. in each
country.

Standards and regulations related to BCM.
Policies and guidelines in order to develop
BCP.

Legislative Systems for
Environment and
Pollution

Fromn the web sites of ministries and agencies
responsible for environment management.

Regulations, decrees and standards of the
industrial activities for environmental
conservation or pollution control.

Legislative Systems for
Development including
Land use, River and
Building Regulations

From the web sites of ministries and agencies
related to land use, river or development.

Law and regulations describing land use,
river, development of town and regulations of
building standards.

4.2

Summary of Collected Information and Data

The information about related legislative systems from each ASEAN member country and

country-specific laws, regulations, standards and strategies are collected. The summary is presented in

Table 4.2.1 below.

Table 4.2.1

Summary of Collected Information and Data

Compiled Information
and Data

Descriptien

Laws, Regulations and
Standards in Brunei

Disaster management policy and organizatton, Disaster management law and Disaster
mitigation plan, Regulations for environment and pollutions, Regulations for town
develoepment and land use. The regulations for BCM have not been developed yet.

Laws, 1 ulations and
Standards in Cambodia

Disaster management policy and organization, Disaster management bill and Disaster
mitigation plan, Environmental management and related laws and decrees, Land law,
Forest law, Laws for rivers. The regulations for BCM have not been developed yet.

Laws, Regulations and
Standards in Indonesia

Disaster management policy and organization, Disaster management law and Disaster
mitigation plan, BCP standards for banks, Environmental Management Law and
Regulations and decrees related to pollutions, Law on land acquisition, Law related to
forestrv and rivers.

4.1
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L

Control

Mitigation to 2020, 2009

Plan of operations of Vietnam National
Committee on International Decade for Natural
Disaster Reduction (IDNDR)

Table 4.3.1 Laws, Regulations, Standards for Disaster Management
Countries Laws / Decrees Regulations / Plans, Strategies Standards
Disaster Management Order, 2006 e Strategic National Action Plan for Disaster Risk
Brunei Reduction 2012-2025 B
e RBPF (Royal Brunei Police Force) Standard
Operating Procedures
Law on National Disaster ¢ National Policy on Emergency Management,
Management (Draft) 1997
Sub-decree No.35 ANK ¢ National Contingency Policy for Flood, 2011
Cambodia Sub-decree No.61 ANK . ;)C()?M Institutional Development Strategy in _
o Strategic National Action Plan for Disaster Risk
Reduction 2008-2013
» National Strategy Development Plan 2009-2013
Law of the Republic of Indonesia e National Disaster Management Plan 2010-2014
Indonesia concerning disaster management, e National Action Plan for Disaster Risk Reduction _
{Law No.24), 2007 2010-2012
» Regional governments” action plans
The Prime ] 1ister’s Decree o Strategic Plan on Disaster Risk Management in
No.158, 1999 Lao 2020, 2010 and Action Plan (2003-2005)
Lao PDR NDMC Decree No.097, 2000 + National Disaster Management Plan 2012-2015 -
# National adaptation plan for action - NAPA
(2009}
National Security Council Directive | e Climate Change Adaptation Policy
) No.20 ¢ National Slope Master Plan 2009-2023
Malaysia . . -
e Integrated River Basin Management Plan
¢ Federal Haze Action Plan
Disaster Management Bill (to be e Myanmar Action Plan on Disaster Risk
Myvanmar enacted) Reduction (MAPDRR) 2009-2015 B
y Rehabilitation Board Act, 1950 e Regional / State Flood Protection Plans
Standing Order, 2009
Republic Act 101211 on Disaster s Strategic National Action Plan 2009-2019
Philippines Risk Reduction, 2010 + Mindanao declaration on disaster risk reduction _
PP Republic Act 9729 (Climate priorities
Change Act, 2009)
Civil Defense Act, 1986 s Operations Civil Emergency (Ops CE) Plan
Singapore » Civil Defense Shelter Act, 1997 » National Tsunami Management Plan -
Fire Safety Act, 1986
Disaster Prevention and Mitigation ¢ National Civil Defense Plan 2005
Act, 2007 o Strategic National Action Plan for Disaster Risk
Reduction 2010-2019 (SNAP)
. National Disaster Prevention and Mitigation Plan
Th ¢ -
ailand 2010-2014 (. *MP)
¢ Flood, sterm and landslide prevention master
plan for natural disaster prevention and relief of
affected people (2008-2012)
Disaster Management Law (Draft) e National Strategy for Natural Disaster
Decree No.168 - HDBT, 19%0 Prevention, Response and N gation to 2020
Statutes on Dike Management, and (2007 - 2020)
Flood and Typhoon Mitigation , ¢ {mplementation Plan of the National Strategy for
Vietnam Ordinance on Flood and Storm Natural Disaster Prevention, Response and -
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industrial activities in a time of natur: disaster. Therefore, the provisions should be con: lered in the

BCM/BCP.

Table 4.3.3 Laws, Regulations, Standards for Environment and Pollution Control

Countries Laws / Decrees Regulations / Plans Standards
» Proposed Environmental Protection and + Strategic National Action Plan for
B . Conservation Order, 2010 Disaster Risk Reduction 2012-2025 B
runei N
¢ RBPF (Rovyal Brunei Police Force)
Standard Operating Procedures
¢ Law on Environmental Protection and Natural
Resources Management, 1996
* Law on the Water Resources Management, 2007
e Sub-Decree No.72 Anrk.bk on Environmental
Impact Assessment Process, August 1999
Cambodia |  Sub-Decree No.27 Anrk.bk on Water Pollution - -
Control, April 1999
s Sub-Decree No.42 Anrk.bk on Air Pc  tion
Control and Noise Disturbance, July 2000
» Sub-Decree No.36 Anrk.bk on Solid Waste
Management, April 1999
e Environmental Basic Law, No.04, 1982 ¢ (Government Regulation
¢ Environmental Management Act, No.23, 1997 No.82/2001 (Water Quality
e Environmental Protection and Management Act, Management and Waste Water
No.32, 2009 Control}
s Law on Water Resources, No.7, 2004 » Government Regulation No.41,
* Ministerial Decree No.51/MENLH/10/1995 1999 {Air Pollution Management)
Indonesia (Effluent Standard for Industry) * Government Regulation _
* Ministerial Decree No.48/MENLH/11/1996 No.74/2001
{Noise Standards) * Government Regulation No.27,
» Ministerial Decree No.49/MENLH/11/1996 1999 (Environmental Impact
(Vibration Standards) Assessment (EIA})
¢ Government Regulation No.18 and No.85
{Hazardous Waste Management)
* Ministry of Environment Decree No.11, 2006
Lao PDR e Environmental Protection Law, 1999 - -
* Environmental Quality Act, 1974 (revised in « Environmental Quality (Clean Air)
2006} Repulations, 1978
¢ Envirenmental Quality (Industrial
Effluent) Regulations, 1979
Malaysia » Environmental Quality (Sewage -
and Industrial Effluents)
Regulations, 1979
e Environmental Quality (Scheduled
Wastes) Regulation, 1989
» National Environmental Conservation Law, 2012
Myanmar » Factory Act, 1951 B _
¢ Conservation of Water Resources and Rivers
Law, No.8/2006
» Environmental Policy 1w « DENR
& Presidential Decree No.1151 (Philippine Ambient
Environment Policy of 1977} Nz
Philippines . Pres_idential Decree No.1152 (Philippine _ Quality
Environment Code of 1977} Standards
o F idential Decree 11586 ( ronmental
Impact Statement [EIS) Syst
e Clean Water Act (Rep  lic Act No.9275)
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e { an Air Act of 1999, (Republic Act No.§749)
» Toxic Substances and Hazardous and Nuclear
Wastes Control Act of 1990 (Republic Act
No.6969)
» Republic Act No.9003 (Ecological Solid Waste
Management of 2000}
¢ DAO No.2001-34 (Implementing Rules and
Regulations of Republic Act No.9003}
¢ DAO No.2003-30 (Implementing Rules and
Regulations for the Philippine Environmental
Impact Statement [EIS] System)
* DAQ No. 1993-14, Revised Air Quality
Standards of 1992, Revising and Amending the
Air Quality Standards of 1978
* DAQ 1990-34, Revised Water Usage and
Classification/Water Quality Criteria
e Environmental Pollution Control Act, 2002
Singapore | s Environmental Public Health Act - -
& Sewerage and Drainage Act
s Environmental Pollution Control Act, 2002 ¢ Pollution Prevention and ¢ Water
* Enhancement and Conservation of National Mitigation Policy in accordance Quality
Environmental Quality Act B.E.2535, 1992 with the Policy and Perspective Standards
» Notification the Ministry of Science, Technology Plan for Enhancement and ¢ Air Quality
Thailand and Environment, No. 3, B.E.2539, 1996 Conservation of the National and Noise
e Factory Act B.E.2535 Environmental Quality 1997-2016 Standards
+ Hazardous Substance Act B.E.2535 (1992) ¢ Soil
Quality
Standards
® Law on Environmental Protection, revised in o QCVN 08 : 2008/BTNMT
2005 e QCVN 14 : 2008/BTNMT
+ Law on Water Resources, 1998 s QCVN 09 ; 2008/BTNMT
e Law on Chemicals (No.06/2007/QH12) o QCVN 24: 2009/BTNMT,
National Technical Regulation on
Industrial Wastewater
o QCVN 03 : 2008/BNMT
¢ QCVN 19 : 2009/BTNMT,
Vietnam National Technical Regulation on -
Industrial Emission of Inorganic
Substances and Dust
o QCVN 20 : 2009/BTNMT,
National Technical Regulation on
Industrial Emission of Organic
Substances
o Law on Chemicals
(No.06/2007/QH12)
4.3.4 Legislative systems for Development such as Land Use, River and Building Standards

As the laws and regulations related to BCM/BCP at the time of disasters, the regulations for land

acquisition, the regulations for water and forestry development, and the regulations of building

standards were considered in this survey. Although the basic laws for land and forestry development

have been enacted in most of the countries, the status of the development of legal systems shows a

large difference between the countries. Few laws or regulations have the definitive provision for the

disaster response and rehabilitation.

4-6
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¢ Groundwater Act B.E. 2520, 1977
+ Building Control Act, 1979

e Law of Land, 2003 ¢ Statutes on Dike Management, and
Flood and Typhoon Mitigation

Vietnam s (Ordinance on Water Resources B
Structures Protection
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Earthquekes are not equally distributed on the earth because of the generating
mechanism. In the ASEAN region, many earthquakes are observed in and around
Indonesia and Philippines located in the convergent boundary (subduction) zone and
little fewer earthquakes are observed in and around Myanmar in the transform
boundary zone. There are fewer or no earthquakes are observed in the other region.
However, some regions are sometimes affected by the earthquakes which occur m the
neighboring countries. The northern regions of ASEAN countries are sometimes
affected by the earthquakes occur in Yunnan province of China. A number of

investigations and studies reflect this trend.

AS53

Tsunami

There are only few investigations and studies about tsunami hazard or risk in the region
and maost of them are compiling the disasters in the past. There is no probabilistic study
unlike earthquake. There is ¢ 1zard map which is an envelope of several tsunami
scenarios, There are studies targeting Asia-Pacific area because tsunami propagates in
the sea,

Large-sized tsunamis are caused by the huge earthquake in the ocean area. That is the
reason why tsunamis are also not equally distributed on the earth. However, tsunami
affects so wide atea than ground-motion of earthquake as seen in  : tsunami cause by
the Sumatra earthquake on December 26th in 2004 that tsunami is sometimes studied in

the countries with few or no earthquakes.

ASA4

Volcano

Most of voleanoes are also located along the convergent boundary (subduction) zone.
That is the reason why volcanoes are also not equally distributed on the ea . The
disasters caused by the volcanic eruption are lava flow, pyroclastic flow, lahar and ash
fall, Ash is scattered widely by the prevailing westerlies, but others do not affect so
widely.

As for volcanic hazard, many of investigations and studies are compiling the affected
area by lava flow, pyroclastic flow, lahar, and ash fall in the past volcanic eruption for

each volcano.

AS55

Cyclone

Research on cyclone and meteorological hazard, and risk assessments have been
conducted in ASEAN countries using data on track, damaged area and rainfall of storm.
The impact of climate is also included in this research. Limited information and data

available for Brunei Darussalam and Singapore.

5-2
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Indonesia

High level hazard distributes near volcanic area, which concentrates in the Indian Ocean side of
archipelago, and some potion of Celebes and West Papua New Guinea, there is no hazard in the Java
Sea side where metropolis locates. Exposure distribution is almost similar to hazard, number of
landslide/year and deaths/year are highest level of ASEAN. About vulnerability index, deaths
/year/million is the second, average annual economic loss is the top. Statics among 2003-2005
indicated by LS-004 amount of events, number of deaths, amount of damaged farmlands and roads are
most prone in east Java region, the second about number of landslide is central Java region and about
number of deaths is north Sumatra region. There are so many landslide disaster event before, some
disaster studies and risk assessment projects were conducted by Japan, Australia and the World Bank.
LS-016 reports a study of Flashflood (Bansir-Pandang), which contains assessment methodology using
relationship with landslide and hazard map of some areas. Improvement projects about landslide are
conducted mainly by BNPB. Hazard maps are prepared in entire country even some of those scale are
not large enough. SATLAKPB has been organized as a main body of disaster emergency command,
actual situation of that has been reported in terms of framework, responsibility and roll in some pilot
provinees ,...-017).Significant subsidence of the ground in metropolitans (such as Jakarta, Bandon,

Semarang) shall be assessed as a disaster of soils.

Lao PDR

Hazard covers all over the country consisted mainly hills and mountains without Mekong River low
land where Capital Vientiane stands. According to the result of nationwide hazard and vulnerability
assessment is by UNDP (LS-008), flashfloods in the northern mountainous region is common and
those areas are susceptible to landslide. Some exposure distributes around mountain areas in the north
of Capital and the south part of the country near the border. Laws and governmental organizations

are not yet developed. The project for early warning system is ongoing,

Malaysia

Hazard distributes in the center of the peninsula where includes the suburbs of Capital Kuala Lumpur.
Level of number of landslide/year and total number of deaths are high, deaths /vear is the third in
ASEAN, economic loss data is unconfirmed. In spite of that, amount of damage of Selangor disaster in
November 2003 recorded 836 million RM (almost 13.7 billion yen). Exposure distributes northeastern
part of the peninsula and eastern part of Borneo. As large-scale hazard map has been prepared,
awareness to landslide is relatively high. Preparedness of early warning system is ongoing even main

target is flood.

Myanmar

High level hazard distributes in the border area with India and some hazard distributes the Andaman
Sea coastal area.  According to the LS~001 studied risk assessment of Rakhine state, hazard map of
landslide caused by rainfall and earthquake is analyzed and there is no hazard around townships.
Number of landslide/year is high level, deaths/year and average annual economic loss are low level.
Exposure distributes in the border-with India at high level and in the bordet with Thai. Vulnerability of
Building, Houschold and Livelihood in Rakhine state are studied. Laws and organization about disaster
is poor. Even MGS prepared hazard maps, experience storage and technical education are locking

because of poor organization.
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tsunami developmental time, and tsunami spread at about 700 km/h.
In Aceh Province, Indonesia, tsunami arrived at 4-5km inland. It has
been reported that it was the power which speed amounts to 7.7m/s at
the point of about 2km of inland, and pours a house within an instant
by the pressure of 4t per square meter.

4, Economic damage

According to the announcement of the United Nations, the total
damage amounted to 977 million dollars.

5. Human damage

The dead and a missing person were 300,000 or more people, and
there were about 5 million disaster victims. Except for Acch
Province, Indonesia, most damage was depended on tsunami.

6. Impacts on supply chain
and business activities

So serious damage had not come out there because the Japanese
company of Indonesia, Thailand, and Malaysia had placed
manufacture/sales base on Jawa or the inland of each country distant
from the epicenter.

Although the Arun LNG Tenminal which is an export base of
liquefied natural gas (LNG) for Japan was located at the north end of
Sumatra and was close to the epicenter, fortunately it did not have
damage. Also in the Strait of Malacca which is an important place for
resource import, such as crude oil for Japan, there was no big trouble
in the cruise of a tanker or a ship.

However, a port could not be used in some area, so there was also an
example to which physical distributions such as parts-transportation
are delayed. For example, although Chennai of the east coast in India
is a landing base to the inland which IT enterprise and a car-re  ted
company concentrate, a part of port function stopped it under the
influence of tsunami. Therefore, since the local factory of Denso
which is a subsidiary of Toyota could not unload the associated parts
of the radiator supplied from Japan, they had to consider of the
alternative means of transport.

7. Lessons derived

Although there was fortunately little influence on the bu  ess
activity and the supply chain of a Japanese company, in preparation
for the case where transport infrastructures such as port facilities
suffer damage, considering beforehand the alternative means of
transport of important parts or a product is required.

Since many of disaster areas were the areas which have encountered
neither an earthquake nor tsunami, the alarm and cautions about
tsunami are seldom carried out, so it is regarded as having made
persenal suffering expand.

It is said that in the offing earthquake of Sumatra, each country in the
Indian Ocean and residents are vulnerable and non-looked out for
tsunami, and the shortage of practical use of disaster information and
the shortage of the information infrastructure have made the tsunami
damage caused by an earthquake expand. For this reason, in order to
suppress an earthquake and tsunami damage, it can point out that it is
important to transmit urgent disaster information correctly and
quickly.
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check up beforchand the means of transport and supplier which are
substituted.
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{3) Indonesia
Flood hazard possibility is the highest among ASEAN countries. The hazard is not so much at the
coastal areas, whereas higher areas include Barito River, Banjarmasin City, southern areas of

Kalimantan and River Martapura .

) Lao PDR
Flood hazard possibility is generally not high. The vicinity of Muang Pakxan in Bolikhemsxai shows
higher flood hazard possibility.

5) Malaysia
Malaysia has relatively high flood hazard possibility especially in the river basin of Pandaruan River
‘hat flows through the border with Brunei.

6) Myanmar
Flood hazard possibility is low in general. The higher possibility area is Ayeyarwady River basin in
which Myitkyina city is situated. There are few reported cases in the region downstream of
Ayeyarwady River.

)] Philippines

The Philippines is a country with higher flood hazard possibility. Flood hazard possibility is high at
Agusanriver basin in Mindanao, Mindanao river basin, Pampanga River in national capital region on
Luzon Island where the Metro Manila is situated.

8 Singapore
The possibility of flood hazard is low. There are very few reported disaster damages in the data base

as well.

&) Thailand

Flood hazard possibility is high in Chao Phraya River flowing through the capital city Bangkok.
Flooding is likely to occur at the periphery of Tapi River in the southern Tapie. Thailand has the
fourth highest flood hazard possibility in ASEAN countries after Indonesia, the Philippines and

Vietnam.

(10) Vietnam

Northern and southern coastal areas are high with flood hazard possibility. In the north, there shows
high frequency of flood hazard occurrence in Thi Binh river basin where the city of Haiphong is
situated. Vietnam has the third highest flood hazard possibility followed by Indonesia and the
Philippines in the ASEAN countries.
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1) Brunei

Earthquake hazard level in Brunei is low. No earthquake disaster is recorded in the database.

2) Cambodia

Earthquake hazard level in Cambodia is low. No earthquake disaster is recorded in the database.

3 Indonesia
Indonesia is one of the countries with highest earthquake hazard level in ASEAN countries. Many
earthquake disasters are recoded in the database. The Indian Ocean side of Sumatra Island and Java

Island and the Pacific Ocean side of New Guinea Island are higher level in earthquake hazard.

4) Lao PDR
Earthquake hazard level in Lao PDR is low in general. However, northern region near Yunnan

Province of China is higher in the earthquake hazard level.

&) Malaysia
Earthquake hazard level of the most of Malay Peninsula and Kalimantan Island is low. How~r,
Sumatra Island side of Malay Peninsula is relatively higher in the earthquake hazard level. Few

earthquake disasters are recorded in the database.

6) Myanmar

Myanmar is one of the countries with highest earthquake hazard level in ASEAN countries. A number
of earthquake disasters are 3rd after Indonesia and Philippines. The earthquake hazard level of the
northern region facing India and China is high.

(N Philippines
Philippines is one of the countries with highest earthquake hazard level in ASEAN countries. A
number of earthquake disasters are 2nd after Indonesia. Sulu Sea and Celebes Sea side, a far side from

the plate boundary, is lower in earthquake hazard level.

® Singapore
Earthquake hazard level in Singapore is low. No earthquake disaster is recorded in the database.

9 Thailand
Earthquake hazard level in Thailand is low in general. However, northern region near Yunnan

Province and north-eastern region neighboring to Myanmar are higher in the earthquake hazard level.

(10) Vietnam
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Earthquake hazard level in Vietnam is low in general. However, northern region near Yunnan

Province of China is higher in the earthquake hazard level.

8.3 Tsunami
The Tsunami hazard conditions of ASEAN countries are overviewed referring the rest  of “Chapter 9

Records of Natural Hazards” in below.

{1) Brunei

A tsunami hazard level of Brunei is low. No tsunami disaster is recorded in the database.

{2) Cambodia

Tsunami hazard level of Cambodia is low. No tsunami disaster is recorded in the database.

3) Indonesia
Indonesia is one of the countries with highest tsunami hazard level in ASEAN countries. After the

17th century, over 200 tsunami disasters are recoded in the database.

@) Lao PDR

Lao PDR 1s inland state and no effect of tsunami.

&3} Malaysia
The tsunami disaster caused by the Sumatra earthquake of December 26 in 2004 is reported. However,

no other tsunami disaster is recorded in the database.

(6) Myanmar

After the 18th century, 4 tsunami disasters are recorded in the database.

) Philippines
Philippines is one of the countries with highest tsunami hazard level in ASEAN countries. After the

17th century, about 100 tsunz | disasters are recoded in the database.

(8) Singapore

Tsunami hazard level of Singapore is low. No tsunami disaster is recorc ' in the database.

&) Thailand

After the 20th cent 2 tsunami disasters are recorded in the database. However, one was caused by
the earthquake occurred offshore of India and one was by the Sumatra earthquake of December 26 in
S 3
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Semeru in Java Island and Mt. Awu in Sangihe Island which is north to Sulawesi Island are the

representative volcanoes which repeatedly caused volcanic disaster in the past.

@) La DR

Volcano hazard level of Lao PDR is low. No volcanic disaster is recorded in the database.

5) Malaysia

Volcano hazard level of Malaysia is low. No volcanic disaster is recorded in the database.

(6) Myanmar

Volcano hazard level of Myanmar is low. No volcanic disaster is recorded in the database.

D Philippines

Philippines is one of the countries with highest volcanic hazard level in ASEAN countries. After the
18th century, over 50 volcanic disasters are recoucd in the database. Mt. Pinatubo, Mt. Taal, Mt.
Mayon and Mt. Bulusan in Luzon Island are the representative volcanoes which repeatedly caused

volcanic disaster in the past.

(8) Singapore

Volcano hazard level of Singapore is low. No volcanic disaster is recorded in the database.

9) Thailand

Volcano hazard level of Thailand is low. No volcanic disaster is recorded in the database,

(10) Vietnam

Volcano hazard level of Vietnam is low. No volcanic disaster is recorded in the database.

8.5 Cyclone (Typhoon) and Meteorological Hazard

Figure 8.5.1 below shows the annual tropical cyclone frequency in all of the ASEAN countries
produced and mapped out by the Economy and Environment Program for Southeast Asia (EEPSEA).
Based on the frequency and degree of impact resulting from cyclone hazards (chapter 9), an overview

ofthe in. :nce of cyclone in this specific area was carried out.
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(5) Malaysia
The impact of cyclone hazard on whole the country is low. According to 1980-2012 records, seven

storm disasters have occurred in the country.

(6) Myanmar

The impact of cyclone hazard in south western area in the country is a little high. According to
1980-2012 records, six storm disasters have occurred in the country. Cyclone Nargis, back in 2008,
brought about unprecedented damage killing 138,371 people, affecting over 2.4 million people and

dealing a total amount of damage estimated to be worth around 4 billion dollars.

(7 Philippines

The impact of cyclone hazard in the Philippines is the highest in ASEAN countries. The hazard of
northern part in the country is higher than that of southern part in the country. According to 1980-2012
records, 228 disasters have been caused by storms in the Philippines.

(8) Singapore _

The impact of cyclone hazard on whole the country is low. According to 1980 - 2012 records, no

storm has devastated Singapore.

&))] Thailand

The impact of cyclone hazard on whole the country is not so high. A typhoon, occurring and landing on
Central Vietnam, can create damage even in Thailand due to its geographical proximity. According to
1980-2012 records, 35 storms have devastated Thailand.

(10) Vietnam

After the Philippines, Vietnam comes second in terms of the occurrence of large storms. In general, a
typhoon, which occurs between June to September, typically approaches Northern Vietnam while a
typhoon occurring in May and between October to December approaches Southern-Central Vietnam.

According to 1980-2012 records, an estimated number of 93 storms have devastated Vietnam.

8.6 Landslide

Based on the landslide exposure in  utheast Asia region by “Climate Change Vulnerability Mapping
for Southeast Asia (Economy and Environment Program for Southeast Asia (EE. SEA) 2009) " and
result of Chapter 9 (Records of Natural Hazards), landslide hazard distribution in the AS™ AN

countries overview is summarized below.
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High hazard possible area distributes in the border with India and some hazard distributes in the

Andaman Sea coastal area.

(7N Philippines
Landslide hazard distributes over entire country. Several areas including the suburbs of Metro Manila

show high hazard possibility. The area along Philippines Fault is notably high hazard possible zone,

{8) Singapore

There is no record and assessment about landslide in Singapore.

) Thailand
High hazard possibility area distributes in the border area with Lao PDR. There is no hazard in the low

land where Capital Bangkok and other main cities stand.

(10) Vietnam

High hazard possibility zone distributes in the northern area and the central area.
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CHAPTER9 RECORDS OF NATURAL HAZARDS

9.1 Collected Data on Natural Hazards

9.1.1 Flood
A flood inventory was prepared using EM-DAT managed by CRED at first. The PRCC and GLIDE

are also used to gather information in order to complement for a better analysis.

The criteria of data selection for EM-DAT are as follows.

< Selecting Criteria of EM-DAT >
For a disaster to be entered into the database at least one of the following criteria must be fulfilled:

+ Ten (10) or more people reported killed.
* Hundred (100) or more people reported affected.
* Declaration of a state of emergency.

+ Call for international assistance.

9.1.2 Earthquake

Based on the inventory database prepared from EM-DAT, the lacking information such as coordinates
of epicenter, magnitude, maximum seismic intensity (MMI: Modified Mercalli Intensity) etc. were
added to the inventory using the database managed by NOAA (National Ocean and Atmosphere

Administration).

The criteria of data selection for NOQAA database are as follows.

< Selecting Criteria of NOAA database>
For a disaster to be entered into the database at least one of the following criteria must be fulfilled:

Moderate damage (approximately $1 million or more).

10 or more deaths.

Magnitude 7.5 or greater.

Modified Mercalli Intensity X or greater.

The earthquake generated a tsunam.
The data of EM-DAT is limited after AD 1900. However, the recurrence time of large earthquakes is
s0 long such as several hundreds, thousands or ten-thousands years, that older historical event data

from NOAA database were added to the inventory.

The eart uakes wh 1 occurred in neighboring countries or off-shore are in« .ded in the database

because seism wave propagates far from the source and sometimes affects to the distant area.
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9.1.3 Tsunami
The historical tsunami inventory is prepared using EM-DAT at first. Then lacking information in
EM-DAT such as coordinates of epicenter, magnitude, maximum tsunami height etc. were added to
the inventory using the database managed by NOAA (National Ocean and Atmosphere
Administration).

The data of EM-DAT is limited after AD 1900. However, the recurrence time of tsunami caused by
large earthquakes is so long such as several hundreds, thousands or ten-thousands years, that older

historical event data from NOAA database were added to the inventory.

The data include the events which caused by earthquakes occurred at neighbor country or off-shore

because tsunami wave propagates far from the source and sometimes affects to the distant area,

9.1.4 Volcano

The historical volcanic eruption inventory is prepared using EM-DAT at first. Then lacking
information in EM-DAT such as coordinates of volcano, magnitude of eruption, deadly factor of
volcanic activity etc. were added to the inventory using the database managed by NOAA (National

Ocean and Atmosphere Administration).

The criteria of data selection for NOAA database are as follows.

< Selecting Criteria of NOAA database >
For a disaster to be entered into the database at least one of the following criteria must be fulfilled:

caused fatalities
caused moderate damage (approximately $1 million or more)
with a Volcanic Explosivity Index (VEI) of 6 or larger (ref. 9.2 for definition of VEI)
caused a tsunami
associated with a major earthquake
The data of EM-DAT is limited after AD 1900. However, the recurrence time of volcanic eruption is
so long such as several hundreds, thousands or ten-thousands years, that older historical event data

from NOAA database were added to the inventory.

9.1.5 Cyclone (Typhoon} and Meteorological Hazard
Information on cyclone (storm) disasters was collected from EM-DAT at first. The information was

supplemented by the database of Dartmouth (Global Active of Large Flood Events).

The EM-DAT includes disaster events from the 1900s. “Storm™ was selected among the type of
disaster categories. These data was checked and combined with Dartmouth events, except flood.

Dartmouth events were derived from a wide variety of news and governmental sources.
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2) Cambodia
Although there are few flood events, the killed person per an activity is the maximum in ASEAN
region. The number of affected people per an activity is almost same as Vietnam, which is the 2nd

place in ASEAN countries. It shows that the measures against the flood are insufficient.

3) Indonesia

The flooding events are frequent and number of flood is large because of the large territory.The
number of floods is increasing every year. However, as for the casuaity per flood event, the number of
affected people, and the amount of damage are not so large, and the extent of the impact per flood is
smaller. The number of floods in Java is the maximum, Sumatra and Sulawesi are the second. There

are few floods in Kalimantan.

(4) Lao PDR
Although there are only few flood events, the number of affected person in one event is larger. The

floods occur from the central to northern part in the country. No floods are reported in southern part.

5 Malaysia
The number of flood is increasing every year. However, the numbers of killed or affected person per
flood event are very small. The amount of damage is also small. The floods mainly occurred in the

Malay Peninsula and there are only a few events in Kalimantan.

(6) Myanmar
Flooding is a regular event and they occur with the same frequency almost every year. The number of
killed or affected people per one even is comparatively small. Flooding usually occurs in the central

and western part, and they may be related to the monsoon.

N Philippines
The number of floods is increasing every year, The killed person at the time of flood is the 3rd place in
ASEAN, and the number of affected people is also large. The number of foods in Mindanao is the

maximum in the country. Luzon and Central archipelago are the next.

{8) Singapore

Almost no floods occur because the territory is small and formed by one island.

(9) Thailand

The number of flood is increasing every year. The killed person and the amount of damage in one
event are the maximum in ASEAN. Only a few floods happenin Lao PDR sides (northeast side).Many
floods occur from the northern to central parts in the country along the Chao Phraya River and around

the north Malay Peninsula to the south.
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Figure 9.3.6 Storm (Cyclone) Disaster in the ASEAN Region (1980 - 2012)

1)) Brunei
Brunei is located in the subtropical region between the equator and the northern latitude of 10 degrees

and is not usually affected by storms.

2) Cambodia

According to 1980-2012 records, four storm disasters have occurred in the country.

3) Indonesia
As Indonesia is located in the subtropical region on the equator, it is not usually affected by storms.

Seven storm disasters have occurred in the country according to 1980-2012 records.

C)) Lao PDR
According to 1980-2012 records, five storm disasters have occurred in the country. Typhoons

generated around the Philippines sometimes affect Lao PDR after landing on Vietnam.

(5) Malaysia
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€))] Thailand
According to 1980-2012 records, 35 storms have devastated Thailand (approximately, one storm
annually). A typhoon, occurring between October and December and landing on Central Vietnam, can

create damage even in Thailand due to its geographical proximity.

{10) Vietnam

According to 1980-2012 records, an estimated number of 93 storms have devastated Vietnam. After
the Philippines, Vietnam comes second in terms of the occurrence of large storms with an average of 3
storms, mai y tropical depressions (typhoons), visiting the country annually. Based on the country’s
storm disaster history, Typhoon LINDA had the largest number of casualties (3,682) back in 1997. In
general, a typhoon, which occurs between June to September, typically approaches Northern Vietnam
while a typhoon occurring in May and between October to December approaches Southern-Central

Vietnam.

9.3.6 Landslide

Information and data of Landslides occurred in ASEAN countries were collected from EM DAT,
Asian Disaster Reduction Center (ADRC), Pacific Rim Coordination Center (PRCC), etc. and listed in
Appendix A9.6. Summary of the data are shown in Figure 9.3.9. Indonesia and Philippines show very
high number of affected and killed people.

Table 9.3.9 shows the share of causes of landslides in ASEAN region. Most of the landslides are
caused by heavy rain. Graphs in Figure 9.3.10 show the share of causes in each country. Countries
under the route of cyclones such as Philippines, Thailand and Viet Nam have larger share of rain

caused landslides.

Number of Data

Brunel

I Cambodia |
Indonesia

Lac PDR
Malaysia
Myanrmar
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Singapore
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The terms of forecast include very short (24 hours), short range (72 hours), middle range (7 to 10 days),
long range (30 days) and seasonal (three month) forecasts.

Currently, PAGASA has seven Doppler radars and seven more new Doppler radars will be installed. Three
Doppler radars are installed in Aparri, Virac and Guiuan under the grant aid from the Government of

Japan. A total of fourteen Doppler radars are programmed to be operational by 2016.

Singapore

Currently, NEA issues the following products and provides various services:
{a) Weather informa.tion;

(b} HAZE/PSL

(c) Detected Lightning Areas,

(d} Detected Rain Areas;

(e) Wind and Tide Information;

(f) Flood Information; and,

(g) Seismic Information.

For now, the terms of forecast include 3-hour forecast, 12-hour forecast, 3-day and weekly forecasts.

Thailand

The TMD issues routine weather forecasts, tropical cyclone wamings, aviation forecasts and shipping and
ocean waves forecasts. The terms of forecast include very short (24 hours), middle range (7 days), and
seasonal (three mor 1y forecast and summer forecast) forecasts.

The TMD has been using operational numerical weather predictions with resolutions of 100 km for the
whole globe, 50 km for Southeast Asia and 17 km for Thailand. The TMD has also provided daily wave
analysis and 24-hour wave forecasting charts to the general public. The domain covers the Gulf of

Thailand, Andaman Sea and South China Sea.

Vietnam

The NHCMF is responsible for weather, marine, severe weather and hydrological forecasts. The terms of
forecast include short range, middle range, monthly and seasonal forecasts.

Two weather radars, one wind profiler, a communication system, a number of rain gauges and an
automatic weather observation equipment will be installed, especially in the northern part of Vietnam,

under the grant aid from the Government of Japan this year.

10.3.6 Landslide

Hazard assessment as a base of landslide countermeasure in large scale is conducting mainly in

countries like Indonesia and Philippines. However, prepared monitoring systems are mainly for flood,

monitoring for EWS for landslide has not been established yet. There is no large scale physical

countermeasure without prevention for collapse in road slope.

Table 10.3.7 summarizes the findings regarding cuter-measures taken for landslide in ASEAN

countries. Details are described in Appendix A9.6 Compiled Information and Data on Measures Taken
for Natural Disasters-Landslide. |
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Philippin

€8

Mapping and National geo-hazard Mapping DENR; PHIVOLCS,
Entire Country

assessment and assessment PAGASA

Upgrading the forecasting

capability of the Philippine

atmospheric, geophysical and

astronomical services
Early Wamning MMDA Metro Manila

administration (PAGASAY} and
the Philippine institute of

volcanology and seismology

(PHIVOLCS)

Indonesi

a

Disaster Reduction

Austrafia Indonesia Facility for

Disaster Reduction

various relying
on comparative

advantage

Entire Country

Disaster Reduction

support for the establishment and
capacity building of national,
provincial and local disaster
manageinent agencies,
leveraging government and other

donor programs

BNPB

Entire Country

Disaster Reduction

technical assistance for the
development of national and
regional risk and impact
assessment frameworks, tools

and methodologies

BAPPENAS,BNPB

Entire Country

Yietnam

Disaster Reduction

strengthening institutional
systemns and processes to enhance
coordinated and integrated DRR

actions and adaptation to global

various relying

on comparative

Entire Country

advantage
climate change, at national and
nrovincial level
Collection of relevant existing
Disaster Reduction hazard, v erability and MONRE Entire Country
exnosure data
Strengthen the hydrological and
Early Waming MONRE Entire Country
meteorological capability
World Bank, UNISDR
ta Source _ .saster Risk Man:  ment Programs for Priority Countries

(2011)
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CHAPTER 11 DESIGN OF GIS AND DARABASE

11.1 Overview
In order to organize systematically, various types of data were co cted in this project. To investigate
the information system and the database of AHA Centre a survey was conducted. In this chapter, 3

concept of the database is built, and a detailed design of GIS databases is described.

11.2 Survey on the Information System of AHA Centre

11.2.1 Overview of information system
As the role of the AHA Centre, there are disaster response and disaster monitoring facilities to serve

the ASEAN region. Systems to support those operations are being introduced or deployed.

] Disaster Monitoring Response System (DMRS)

It is a disaster monitoring system through Web, which was introduced from the United States. It is a
mechanism for data to display the world disaster map on the monitor. The map is updated from time to
time. In the ASEAN region, the disaster information originating from (PDC) Pacific Disaster Center is
a major one. The data is distributed through internet and DMRS, the AHA Centre receives these
information by the Web Streaming technology. These information are not stored in the database. It is
also not equipped with downloading capability, the ability to output file format or the information

displayed on the monitor..

2) Web EOC

This is a Web system for information sharing that is being introduced by the (share) NTT Learning
systems mn Japan. It is equivalent to the package and system which corresponds to the operation
command system on the Web site of the United States (Incident Command System, ICS). Messages
that you have written on the window of the system by introducing this branch of the international
system is shared by all branches. In addition, phone instructions to the staff can also be sent to rush in

case of any emergency. The AHA Centre is expected to be completed in June, 2013.

3) GIS

ArcGIS10.0 of ESRI has been installed. ArcView, the basic type has three licenses and ArcE or, the
standard t 3, has one license. ArcEditor has been installed on the server machine. Although AHA
Centre would like to proceed with the construction of the geo-database i1 future, they are working

for establishing a clear policy for the database at present.

11.2.2 Equipment in AHA Centre
There are 20 PCs, printers, plotter, and Fax in the c¢ re. A list of the equipment is presented in Tab)
11.2.1.
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® Since Portal Site of the Internet has been completed at the AHA Centre, it is effective to open the
results of this project through the web site.

® If Web EOC or DMRS were in conjunction with the risk assessment, it may be possible to
develop such as real-time damage assessment tool.

® Since both systems are packaged applications, technical difficulties are expected to share
information and develop some tools in collaboration with the output of the project.

® In order to develop in collaboration with described systems and the database, more specialized

research and development are necessary. Specialized experts are expected to implement them.

11.3.2 Strategy of the detailed design of the database
The detailed design of the database has to be made as one of the project outputs. Thus the
investigation will be continued. However, for the time being, the fundamental strategies are presented

below.

® (IS software: ArcGIS Desktop will beused, because AHA Centre has deployed it and it is
specified in the specification of the project.
® Database: It will be divided into two folders, *“Natural Hazards” according to the risk
assessment and “Social Conditions™ according to the regional BCP. And, geo-database,
data files, or sub folders will be placed immediately below the two folders.
Natural Hazards folder will contain geo-database or folder for each natural hazard, such as earthquake,
flood and so on. Each geo-database will contain data tables, total data tables and data tables separated by
countries.
»  Country, State level data tables can be plotted based on the latitude and longitude in GIS
map.
»  Other collected hazard maps will be copied in folders.
Social_Conditions folder will contain the following geo-database or folders. Additionally these data

can be divided by industrial clusters for the output 2.

» Industrial cluster
» Social infrastructure
» Economic and trade

Remarks

< Geo-database format shall be Personal geo-database that is associated with MS Access.
< If some data distributes over a country, ASEAN will be entered in the file name.
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11.3.3 Data Sharing with Focal Points

If the shared data are files only, it is sufficient to use or ne storage services, such as N Drive,
Google drive or Dropbox. If it should be shared on GIS mapping, ArcGIS Online can be
considered.

Meaning of open to the public through Web and data sharing is slightly different. If only the
sharing of data is required, the above-mentioned method of Online Storage Service is sufficient. If
they want to open the outp s through Web, it is considered to use the AHA Centre’s Web Site for
downloading files and ArcGIS Online for web mapping.

Current coordination between AHA Centre and the focal points is not sufficient. However, such

data sharing system as described above can be easily introduced among them.
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Airport

Electric power

Substation of PEA 80

Provincial Electricity

GHECO-0One Co., Lt

MW, 22 kV and 115 kV | Authority(PEA) to
Substation in estate, supply power to
22KV Electricity Generating

Authority of Thailand
{EGAT).

Gas

Available from PTT
Public Company
Limited

Amata Natural Gas
Distribution, Metering
Regulation Station in the
estate

Eastern Pipeline
Services Company
Limited provides piping
distribution for, steam
and industrial gases

Water supply

Averagel0 cu.m. per rai
per day

Sri-Yad Dam, Capacity:
10 M.m3/ Year

2. Reservoirs and lakes at
Amata Nakormn, Capacity:
9 M.m3/ Year

Water treatment plant in
estateCapacity: 44,000
m3/ Day

200,000 cubic meters
per day

Sewerage 26,000 cu.m. per day Treatment plant in estate, | 100,000 cubic meters
Capacity: 20,000 m3/ Day | treatment of wastewater
per day
Telecommunic v Provided by TOT High Speed
ation (Telephone Organization | Telecommunications
of Thailand) and TT&T Network: Constructed
(Thailand Telephone and and managed by CAT
Telecommunications) Telecom Public
fibre optic cables; ISDN Company Limited, the
available telecommunications
infrastructure uses the
Fiber To The Factory
(FTTF) platform.
Hemaraj is the first
industrial estate
developer in Thailand to
provide FTTF service in
industrial estates.
Remarks 74 Japanese «  Total land *  Tota] area to ¢ See Note
affiliated area:1,164 ha date:1,353ha «  Total area to
companies *  Major Target ¢ Major Industries: date:2,79%ha
operate. Industries: Automotive, ¢ 58 Japanese
Electronic Products Electronics, affiliated
and Automofive Consumer Goods, companies operate.
Parts Light Industry

* 74 Japanese
affiliated
companies operate

* |88 Japanese
affiliated companies
operate

Source: For general information. web-sites of Industrial Estate Authority of Thailand and web sites of the above estates are

referred.

Note: In Eastern Seaboard Industrial Estate (ESIE), General Motors and Auto Alliance Thailand (a joint venture between Ford
and Mazda) are also ones of automotive manufacturers. They produce one-ton pickups and sedans both for the local market and
for export to over 130 markets. The presence of these world-scale auto manufacturers has attracted first, second and third tier

parts manufacturers to Hemaraj's autom

{10) Vietnam
Vietnam has a ot of industrial parks in 63 regions including 5 specially designated Cities (SDC),

administered by the central Government,

ve cluster for them so as to optimize logistics and supply chain management.

In particul , the important industrial parks from supply chain point of view are the ones located in the
above SDC, that is, Hanoi, Ho Chi Minh City, Haiphong, Da Nang and Can Tho.
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available

Lao PDR 79.44 0.00 20.56 0.00 0.00 | 2005

Malaysia 51.84 0.52 0.00 47.51 0.13 [ 2005

Myanmar 17.02 35.46 42.97 4.53 0.01 | 2003

Philippines N.A N.A N.A N.A N.A

Singapore N.A N.A N.A N.A N.A

Thailand 88.11 2.11 5.17 4.59 0.01 | 2003

Vietnam 66.33 3.00 20.03 10.60 0.03 | 2004

Japan 20.0 1.0 9.0 Indicative, for domestic

99.0 1.0 | Do. For overseas

Source: WB Indicators, ASEAN Secretariat, and CIA “The World Fact book™

The above data are rather old ones with some lack, but general trend of transportation modes in

ASEAN countries can be readable.

It is pointed out that transportation by truck has sorts of obstacles, and then the effective use of truck
opportunity is limited in south-cast Asia countries, in comparison with the one in advanced western

countries/region like EU, US from the following reasons:

@ There are many islands in and to/from which it is rather hard to use a truck geographically.

@ Expressway and high grade general roads network have not been developed yet, enough for
reducing transportation-wise lead time, except for Singapore, Malaysia and Thailand.

@ In downtown of cities, streets have not been well developed, thus this makes the factor to
lower transportation efficiency due to traffic congestion.

® (Customs clearance, transshipment at a border causes the efficiency to reduce and bring up
higher cost.

Notwithstanding the truck transportation has the above problems; railway use ratio is low except for

Myanmar which has a particular situation of under-development of roads.

As far as transportation by air is concerned, the ratio is very low, while it is supposed that the ratio will
go up when horizontal intemational specialization would steadily be established, and then goods of

high time-wise value like electronics parts/devices will be produced more.

From the above situation being reviewed, traffic infrastructures which play more significant physical

distribution role, are roads and ports, in the light of supply chain aspect.

Therefore, relation to roads and ports is dealt with in the section “13.3 ASEAN Physical Distribution

Network Circumstances and Movement™.

Thus, this section deals with social/civil infrastructures except for road and port.

) Road

Relation to Road is discussed as mentioned above,

2) Port

lation to port is discussed as mentioned above.

F3-13































Study Report |

| Mvanmar

| Ph opines 8 16 816 B8 16 319
Singapore 4 5 456 4 3 4398
Thailand 4 14 625 3 13 795
Vietnam 6 22 756 8 21 940

Source: Southeast Asia Economic Outlook 2010, OECD

13.1.6 Features of Physical Distribution in Relation to Main Industries in Industrial Parks

Broad physical distribution can be inferred from the matrix of intermediate and final goods by

industrial category, which is manufactured by companies in the industrial parks concerned.

Investigating degrees of industrial agglomeration for objective industrial parks would be able to assure

more detailed and precise modes of physical distribution

This investigation limits to industries and products which Japanese affiliated companies manufacture,

because those industries and products will be able to represent the whole physical distribution

circumstances in the light of their share and roles in the industries.
The objective industries are classified into the following 13 categories:

Industries/ products are divided into the followings categories:

(1)
(2)
(3)
(4)
()
(6)
(7)
(8)
9)

Fishery/Foodstuff
Textile/Apparel

Pulp/Paper

Chemicals, Oil, Rubber/Ceramic

Steel/Nonferrous metal

Transport machines (Cars)

Electrical/Electronics/Precision apparatus

Other industries

Commerce {(wholesale, retail)

(10) Real estate

(11) Logistics/Warchouse
(12) Finance/Insurance/Other services

(13) Information/Telecommunication

Investigation information/ data hereinafter are supposed to be of 2008~2009, and also, companies

names are not up to dated.

1)

Brunei

Since no information about Japanese affiliated companies’ operation is provided, features of physical

distribution are inferred from the trade structure.

T | three share of export/import items are as follows:

® Export: C de oil, Natural gas, Methanol
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® Import; Machine/ Transportation Equipment, Industrial goods, Articles of food
Brunei exports oil, natural gas and the other oil industry related products, and imports commodities
necessary for daily life. From this trade structure, daily life goods are supposed to be transported by

roads from Maura Port, directly to consumers through some distribution and delivery centers.

(2) Cambodia
Main products are clothes, heat proof chemicals/ceramics, motor cycle parts, electric appliances parts

and sundry goods including their wrapping and packaging materials.

Since there are no final goods manufactures, intermediate goods/parts are guessed to be exported to

neighbor countries like Thailand, Vietnam.

Shipping will be by means of truck, or transported by sea from Sihanoukville Port.

{3) Indonesia
Indonesia cannot be discussed as a whole, because the land area is 5 times as large as Japan’s, and the

population is 240 million.

It is necessary to limit objective regions. Accordingly, It is considered reasonable that the objective
region shall be district between Jakarta and Cikampek, West Jawa State in Jawa Island which has 80%

of the national total population.

In the selected region, outline of physical distribution will be inferred : m types of industries and
kinds of goods manufactured in two major industrial parks, that is, Karawang Intemational Industrial
City (KIIC) and East Jakarta Industrial Park(EJIP)/ Bekasi.

Final products in the above two Industrial Parks as follows:

(1) Fishery/Foodstuff:
Meiji Seika, Fuji Oil
{2) Machinery/Transport machines {Cars):
Toyota Motor Co.
(3) Electrical/Electronics/Precision apparatus:
Matsushita Electric Industrial Co., SANYO Electric Co.
(4) Other industries: KAWAI
(5) Logistics/Warehouse: Sumisho Global Logistics Co. Japan Logistics Systems Co.

Since Toyota Motor’s assembly plants is in operation in KIIC, diversified intermediate products such
as car parts of textile, chemicals, electric devices and precision instrument and so on. It is considered
that these intermediate products are distributed with each other in KIIC. Consumer goods by Meiji,
Fuji, KAWALI will be distributed to such big cities as Jakarta, Bandon, and also exported to Japan and

other foreign countries.
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Refrigerator, television, lighting goods are manufactured. These items will be both for domestic use

and for export by the applicable specifications.

Top three items of import goods are oil, gas and machine. Oil and gas are transported by line pipe,
tank lorry and coastal tankers for domestic transport; therefore, the distribution mode differs from that
of general cargo. Beside final product of cars, the breakdown of machinery goods/products is mother

machine, dices, and manufacturing equipment of various parts for use within the industrial parks.

In Jakarta Metropolitan area, distribution of the above goods except for bulk cargos, are unloaded at
Tanjung Priok Port, and transported by road to Jakarta City and/or each industrial park. Tt will be
necessary to investigate location and arrangement of warehouses, distribution centers on the route
between the Port and industrial parks, so that actual mode of distribution can be sought, as situation

requires.

In Indonesia, Information/ data at the time of the investigation would show that physical distribution is
mainly domestic and intra-ASEAN. From the development of the physical distribution point of view,
that has not yet reach sphere of logistics management which needs high level of infor ation

technology.

{4) Lao PDR
Lao PDR is constructing Savan-Seno SEZ in Savannakhet Province at the junction of east-west
corridor road, which passes from Vietnam to Myanmar through Thailand, with national road No.13

through north-south, which cross over Laos, near to border of Thailand.

At present, how far this SEZ development proceeds is not known. However, it is remarked that the
affiliated company with Japan logi: cs Systems Co. has operated a bonded warchouse 1 a truck

terminal at this important place of transport.

Final industrial products are limited to higher degree in Laos, because industrial park development has
not yet advanced, therefore, physical distribution in Laos is surely by truck only within the country

and to/from neighbor countries.

5 Malaysia
Malaysia had impetus to indust | cconomy in early times by “Look east Policy”. Lots of Japanese

affiliated companies have been established factories and /or stations responding to this policy.
The companies said above and final products in industrial parks in Malaysia are as follows:

(1) Fishery/Foodstuff: Gaban Spice, MYOJO FOODS CO., Sugiyo Co., Kaminari Okoshi
Foods Co. (Hicom)

(2) Machinery/Transport machines (Cars):Daihatsu Motor Co.(Shah Alam), Mitsubishi Motors
Co.(Hicom)
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(3) Electric.  Electronics/Precision  apparatus:Sony  Co.(Hicom), Canon Inc.(Hicom),
Matsushita Electric Industiral Co,(Shah Alam)

(4) Japan Victor Co.(Shah Alam), TOSHIBA CO.(Prai)

(5) Other industries: Fumakilla Ltd., KYOWA Co., JALUX Inc.(Prai)

(6) Logistics/Warchouse: MITSUI & CO. LTD.(Coil center; Shah Alam),

(7) Finance/Insurance/Other services: Matsushita Electric Industiral Co.(Design;Shah Alam),
IKEDA CO.(Region Head Office; Hicom), TOMEN Co.(Holding Company; Prai)

Since cars makers, Electric and Precision devices makers have operated in the industrial parks in
Malaysia, much diversified parts in the fields of chemicals, nonferrous metal, machinery, and other
industries are manufactured. Regional general management offices are also established in the above
parks. These facts being overviewed, it is said that physical distribution has been developed well in

areas of an intra-industrial park, domestic, intra and extra ASEAN.
Top three items of export/import are as follows:

® Export: Electric appliances, Palm oil, Chemical goods

® Import: Ele ic appliances, Manufacturing equipment, Chemical goods
When these items are looked into, it implies that physical distribution in Malaysia has already
proceeded to a phase of international logistics management by which internation. horizontal

specialization with main trade counterparts of China, Japan and Singapore can be made.

(3] Myanmar

Myanmar’s economic relation with western countries has been almost nil until USA lifted the sanction
in July 2012, After that, development plans and project are on the rush as represented by Thilawa,
Dawe SEZs projects, in particular, Thilawa project had been developed by a joint venture with
Singapore Company. Dawe project will be promoted by basis of Japanese public-private cooperation
under agreement between the both Governments. No information/Data is available so that physical

distribution circumstances may be prospected.

{7 Philippines
Circumferential environment about physical distribution in Phlippines is prospected by Japanese
affiliated companies and their products in the three selected industrial parks of Cavite Economic Zone,

Laguna Technopark and Mactan Export Processing Zone
Final products and the companies in the above Parks are as follows:

(1) Fishery/Foodstuff: Meiji Seika, Fuji Oil

(2) Textile/Apparel:Fox Knit Apparel, Taketora,(Knit sox; Cavite) Uchi Phils.( Wears;Cavite),
KH Cebu, Karikawa Cebu Co. (Ladies wear;Mactan), Tokyo Dress Cebu Co.(Ladies wear;
Mactan)
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Trade dependency of Singapore excess GDP outstandingly, to more than approximately 150%, this

shows that facilities related to logistics are located in a well-organized manner, as well as high level of

infrastructures. Logistics Performance Index by World Bank ranks Singapore at first or second ,

abreast of Germany. Besides sufficiency of facilities, Government Policy is worthy of noticing, by

which institutional design is highly attractive to first class talents in the world, as well as the key role

being expected to lead ASEAN members,

®

Thailand

Intermediate and final products in Thailand are also diversified to wide range of industries

(1

2)
(3

4

)

(6)

(7

8)

Fishery/Foodstuff: Kingfisher (Canned foods; Ban Poo), Culbee Inc., Mitsubishi
Co.,Nisshin Seifun Group Inc.,(processed foods; Bang Poo), Nipon Meet Packers,Inc.,
Mizkan Group Co.(Processed foods; Rojana)

Textile/Appar  Janto. Co.(Kids clothes; Rojana), Marukyu Co.(Knit wears; Rojana),
Chemicals, Oil, Rubber/Ceramic; Bridgestone Co.,(Tire; Amara), Hoyu Cosmetics
Co.(Hair coller; Amata), Three Bond Co.Ltd .(Adhesives; Amara), MEP Technical Center
(Engineering plastics; Amata)

Steel/Nonferrous metal: Sumitomo Metal Industries Co.(Electro-magnetic steel cc
center;Rojana)

Machinery/Transport machines (Cars): Honda Motor Co.(Compact car; Rojana), Hino
Motors Ltd.(Truck;Rojana), MAZDA MotorCo.(Pickup truck; Eastern Seaboard), Kobe
Steel Ltd.(Excavator; Eastem Seaboard), Kobelco Construction Machinery
Co.,Ltd.(Excavator; Eastern Seaboard),Siam Tone Co.(Boring machine;Amata)
Electrical/Electronics/Precision apparatus: Nikon Co.(Camera; Rojana), Oki Electric
Industry Co.,Ltd.(Printer;Rojana), Pioneer Co.{Audio goods; Rojana), Sanden
Co.(Industrial refrigerator; Rojana), Ai Phone Co.(Inter com; Amata), Daikin Industries
Ltd., Mitsubishi Electric Co.(Air conditioner;Amata), Hitachi Ltd. Mitsubishi Electric Co.
(Elevator; Amata),

Other industries: Kokuyo Co., Inahata Industies Co.(Office supply; Bang Poo), Kao
Co.(Sundry goods; Amata), Pigion Co.(Nursing Goods; Amata),

Logistics/Warehouse: Mitsui O.5.K.Lines,Ltd.(Logistics;Bang Poo), Honda Logistics,
Inc.(Cars logistics; Rojana), Nippon Package & Warehouse Co.(Car and Car parts
transport; Rojana), NISSHIN CO.(Tour agency; Rojana), The Sumitomo Warehouse
Co.,Ltd.(Forwarding, Logistics; Rojana), SANKYU INC.(Logistics;Amata), Obayashi
Co.(Construction;Amata), Nippon Express Co.,Ltd (Logistics; Eastern Seaboard)

(9) Finance/Insurance/Other services: YAMAGATA Inc.(Printing; Bang Poo), Sumikin Bussan

Co.(In-park generating plant operation; Rojana),
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Tan Thuan), ASTY, INC.(Shoes; Nomura Haiphong), Nippon Kodo Co.,(Incense stick;
Nomura Haiphong), Lihit Lab Inc.(Staionary;Nomura Haiphong), Korg Vuctnam
Co.(Music instrument; Nomura Haiphong)

(6) Real estate: Sumitomo Co.{Industrial Park Developer, Operator; Thang Long), Nomura
Holdings,Inc.( (Industrial Park Developer, Operator, Nomura Haiphong)

(7) Finance/Insurance/Other services: Yabashi International Co.(Design center; Thang Long),
NISHISHIBA ELECTRI CO.,LTD{Power plant maintenance; Nomura Haiphong)

Among the above industries, light industries which manufacture foods, clothes, and other goods, are

overwhelming.

While three companies in the field of electric/precision devices industries are operating, Rorze
Robotech whose products are semiconductor mother machine is unique lessee of three companies. It is
considered that intermediate goods like parts will be supplied to final products makers in the same
industrial park, as well as that electrical parts and apparc goods will be exported to USA and Japan,
and car parts are to be shipped to Thailand and Malaysia of ASEAN neighbor countries.

The top three items of export/import are as follows:

® Export; Needle work, Crude oi., Zell-phone/Parts

@ Import: Machine and Parts, Petroleum products, PC and electrical goods/Parts
From supply chain point of view, it is inferred that physical distribution w  be in transition phase
from primary stage to higher one of logistics management, by recognizing kinds of products in

industrial parks . _1 the export items, above.,

13.1.7 Supply Chain Circumstances in ASEAN Countries
This chapter deals with the following items for the purpose of understanding circumstances of existing

supply chain in ASEAN member countries

(1) General Matter
(2) Relation to Industrial Agglomerated Area/Industrial Park Investigation
(3) Relation to Civil Infrastructures Investigation
(4) Relation to Economy and Industry Analysis
(5) Relation to Logistics Performance Index on International Physical Distribution in ASEAN
Countries
(6) Features of Physical Distribution in Relation to Main Industries in Industrial Parks
The additional surveys, such three items of investigations as Industrial Agglomerated Area/Industrial

Park, Civil Infrastructures, and Economy/ Industry will be conducted in each country,

Accordingly, it is a matter of study whether reviewing of the additional survey results is necessary or

not, in order to grasp circumstances of supply chain in more real terms.
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(1) To satisfy customers
(2) To reduce wasteful inventory
(3) To minimize transports

(4) To decrease supplies costs

In addition, an opinion for the developing phases of materials/ products physical distributions is

presented as follows: (Nakata Shinya, Introduction to logistics 2012)

(1) Firstly, physical distribution and the control is concept of materials/ products flow in narrow
terms.

(2) Secondary, the physical distribution proceeds to logistics management by which the flow of
materials/ products from procurement to sales is systemized and integrated as a whole
company activity.

(3) Finally, the physic: distribution go further into supply chain management phase in which
company’s own distribution activity is collaborated and integrated with outer logistics
operators,

Taking into accounts the above opinions, Physical Distribution Development Phasing(PDDP) is

categorized into three stages:

(1) Physical distribution control: Company’s own sphere of materials/ products distribution
(PDC).
(2) Logistics management: Company’s own distribution management by the market-in strategy
(LGM).
(3) Supply chain management: Integrated distribution management from company’s own to
systemized one by the collaboration with other logistics operator resources (SCM)
Apart from the above, other criteria can be considered applicable, so that the development phase may
be justified, based on industrial categories and their products in the selected industrial parks/ SEZ of
ASEAN each country.

(1) Kinds and diversity of products (intermediate or final products).

(2) Whether production of high valued goods like cars, electrical/ electronic/ precision devices
or not, and the levels.

(3) Correspondence of export/import major items of goods to, classification of intermediate/
final products

(4) Existence of a regional head office of a company which power is vested from the
headquarter, and the power strength in management term.

(5) Existence of logistics operator as a 3PL

(6) Inter dependency of industrial parks/ SEZ with megalopolises in the vicinity.

It will be appropriate that the above six criteria are scored in five grades as World Bank applies.
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B

| Toyooka, Hikone and Kyoto (Osaka closer to Kobe was 4)

Table 13.2.2 Damages on Human and Facilities from (ireat Hanshin-Awaji Earthquake

Damages on | Death 6,434 people
Human Missing 3 people
Casualty Serious injury 10,683 people
Minor injury 33,109 people
Total 43,792 people
Damages on | Housing damage Complete destruction | 104,906 houses (186,175 household)
Facility Partial destruction 144,274 houses (274,181 household)
related Some destruction 390,506 houses
Total 639,686 houses
Non-housing damage Public building 1,579 buildings
Others 40,917 buildings

Educational facilities

1,875 locations

Road

7,245 locations

Bridge 330 locations

River 774 locations

Land slide 347 locations

Suspension of water At. P.eak (Unit in thousand;

supply Around 1,30 “ousehold Ministry of Health and
Welfare)

. At Peak (Unit in thousand;

SS;l;glc;Slon of gas ﬁ;ﬁg:folggo Agency of Natural Resources
and Energy)
At Peak (Unit in thousand;

Power failure Around 2,600 household Agency of Natural Resources
and Energy)

Telephone interruption Over 300,000 lines Al Peak (Ministry of Posts

and Telecommunications)

Source: “Great Hanshin-Awaji Earthquake (Confirmed Report)” by Fire and Disaster Management Agency, 19th May, 1995.

)

Tokai Heavy Rain

Information below was based on the Disaster Information from Cabinet Office and also compiled from

other sources including Wikipedia.

Due to the stagnation of a front near Honshu from 7th September, 2000 which were joined with warm
moisture flow of Typhoon No. 14 during 11th to 12th, Tokaido area especially Aichi, Mie, Gifu

prefecures recorded unpresidented torrential rain.

Ran I,

September

twice the highest ever recorded)

Tokai city in Aichi prefecture observed the intensity of 114 mm/hour in 11th

Nagoya city observed the total precipitation of 428mm/hour in 11th September (about

This heavy rain disaster resulted in large amount of monerary loss of general assets. If was specified as

the disaster of extreme severity, and special emergency countermeasures projects for the control of

severe river disasters were conducted.

Overview of the damages is described in the following table.
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Table 13.2.3 Damages on Human and Facilities by Tokai Heavy Rain

Damages ¢
Human

Death 10 people
Missing -
Casualty Serious injury
Minor injury 115 people
Total 115 people
Evacuation No. of household Around 220,000 Maximuam
instructions No. of Citizens Around 580,000

No. of Refugees

Around 65,000

The maximum number of evacuees
in shelters

Damages on | Housing  and | Complete o
Facility non-housing destruction 31 buildings
damage Partial destruction 172 buildings
Total 203 buildings
) Inundation  above 22,894 buildings
floor level
Inundation  lower g
than floor level 46,943 buildings
Damages on | railway . No, of regular scheduled train
Transportatio Bullet train 70 between Tokyo-Maibara
il . . No. of days of suspended service and
infrastructure Conventional train 1-2days disturbance of schedule
Subway 1~2 days Same as above
Road In the city Several days Period of submerged road
- Heavy traffic congestion due to
n the city submerged road
River Drain pump car Gathered from the whole country by

20 cars

Special emergency projects for the
control of severe river disasters

Distribution

Supermarket,
convenient store

In and outside the
city

Food disappeared from the
supermarkets for paralysis
distribution.

For fresh food,time limit was expired
and then disposed as wastes...

Companies, Large numbers of computer were
Government Important data submerged, resulted in data loss and
office large amount of repair costs.
Main Self-Defense Dispatch Around 9,700 Total number
government Forces people
support Coastal Guard Same as above 471 people Total number

Fire

Department, Conducted relief efforts including

X Same as above s
Police rescuing isolated people.
Department,

Ministry of Land, Infrastructure and Transport issues “Statistics of Flood Damage™ by compiling the

flood damages in the country each year. According to the statistics, the damage from Tokai Heavy

Rain was 865.5 billion yen in Aichi prefecture alone.

The lawsuits were brought for the damages caused by Tokaido Heavy Rain against responsible

administrative Authority. The whole story is as follow.

(Information below in from Asahi Newspaper 2008-03-13, but the data of damages differs from the

above table.)

T~ September, 2000, Tokai area experienced record breaking heavy rain. 75,000 houses

were flooded, 10 people died around Aichi p:

771.4 billu

ectul

and total damage amounted

yen. 18,100 houses were flooded in Shinkawa river basin.
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® In September, 2003, 38 residents in the affected region (later became 37) filed a
lawsuit against the country and the prefecture authorities for their river management
responsibility causing the destruction of dykes.

® In June, 2001, 672 residents and 54 companies in Nonami, Tenpaku ku, Nagoya City
filed a lawsuit against the City for compensation from the damages.

® [n January, 2006, first trial at the Nagoya District Court dismissed the claim by stating
that “It was unprecedented heavy rain which would occur with a return period of once
in 500 to 1000 years so that the prior measures were impossible to be taken™.

® [t was established that the residential side lost the case in the Supreme Court.

3) Great East Japan Earthquake/ Tsunami

Followings are e extract from “Disaster Management White Paper 2011 (Summary version; as of
May 2011Y" and “Disaster Management White Paper 2012 (Summary version; as of May 2012)”
issued by the Cabinet Office.

1) Overview of Earthquake (the Main Tremor) and Tsunami
At 14:46 on 11th March, 2011, the earthquake of magnitude 9.0 occurred at an epicenter of 130km
cast-southeast off Sanriku coast of the Oshika Peninsula. The source region was widely ranged off the

coast from Iwate Prefecture to Ibaragi Prefecture.

The scale of this earthquake was of the largest recorded history in Japan and the forth largest
earthquake occurred in the world after 1900.

From this earthquake, seismic intensities of 7 to 6 lower observed in northern Miyagi prefecture to
southern Saitama prefecture and north-cast of Chiba prefecture. In addition, seismic intensity 5 upper

was observed in a wide range from Hokkaido to Kyushu regions of eastern Japan.

This was trench zone earthquake occurred at the boundary of continental plate and Pacific Ocean plate.
According to the survey by the Japan Coast Guard, the seabed moved abo 24m in the horizontal
direction and was raised 3m in the vertical direction just above the epicenter, and that caused massive

tsunami.

Meteorological Agency announced the Tsunami warning at 14:49. The highest tide was recorded 9.3m
(in Souma city in Fukushima Prefecture). The Uprush of Tsunami was observed 40.5m, the highest in

domestic recorded history and large tsunami was observed in various parts of Japan.

2) Overview of Damages on Human and Facilities
Since the damages on facilities covered broad areas, the table below mainly describes the damages in

north eastern district.
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management

Coastal
facilities

OQut of about 300km of coastal dyke at the
three prefectures in Iwate, Miyagi and
Fukushima, 190km was completely destroyed
or partially destroyed and 561km? was
damaged by inundation.

Lifeline

Electricity

Number of
households out of
power

About 8,910,000

After about 2.5 months later, reduced to about
300 households in Tohoku Electric Power
area except the area where houses were
flowed.

Gas

Outage

About 410,000

With support from the urban gas operators in
other regions, about 420,000 units were
restored by 3™ May after 53 days except the
area where houses were flowed.

LPG was able to be supplied except the area
where houses were flowed.

Water

Outage

About 2,200,000

With support from the water supply operators
all over the country, household units with
water outage recorded 65,000 in the three
prefectures about after 70 days on 20% May.

Waste Water

Treatment plant

120

The 93 treatment plants in Tokyoand 12
prefectures districts were operated properly
after about 80 days on 30™ May except the
nine plants unknown. Obvious outage plants
were reduced to 18.

Pump facility

112

Qutage facilities were reduced to 29 after 80
days on 30" May except one facility
unknown.

Sewer, manhole

80 days later by the visual inspection up to
30" May, the damape was confirmed at the
point of total 957km out of 66,086km of
sewers in 137 municipalities. 21,504 places
were confirmed as a damage of manhole.

Industrial
water

Outage

44

The water supply was resumed at the 43
operations atter 81 days on 31® May.

Communicati
on

Fixed-line phone

About 1,000,000

The number shows those of subscribed
phones and the stopped lines of ISDN. The
number of stopped line was reduced to about
12,000 after 80 days on 30™ May.

Mobile phone

About 14,800

The number shows those of stopped wave at
the wireless basc stations, which reduced to
about 440 stations on 30* May.

Broadcasting

2 stations out of 56 TV stations in Miyagi
Prefecture were stopped on 31% May. The
Ministty of  Internal  Affairs  and
Communications allowed to set up the
temporary disaster broadcasting station (FM
broadcasting) in response to the request from
the 23 cities affected, with their wishing to
secure the broadcasting means.

Qil facilities

Refinery

The three plants were re-operated after about
two months on 14™ May, and the shutdown
continued at three plants including two where
the fire occurred at shipping facilities, piers
and storage tanks.

Distribution

1,137

1,137 out of 3,070 major wholesaler gas
stations in the Tohoku region stopped their
operation which caused gasoline shortage.
2,937 gas stations began operating, with
stable supply being kept at many areas after
80 days on 30" May.

Landslide

122 areas

122 disasters happened in 11 prefectures with
19 people died.

Agriculture

Farm land

About 24,000ha

The coastal area was damaged with runoff,
flooding, and extensive accumulation of
rubble, sludge and intrusion of salt water. The
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inland area was damaged with land
subsidence and liquefaction extensively.

Fishery

A wide range of damages to fishing port, loss
of fishing boats and fish processing facilities
were  found mainly in 7 prefectures
(Hokkaido,  Aomori, Iwate, Miyagi,
Fukushima, Ibaragi and Chiba) which
accounts for 50% of fishery production
volume across the country.

3) Response to the Damage of Infrastructure, Lifeline etc.

Immediately after the disaster, many of administrative facilities of municipalities lost their capabilities

to function.

The central government, local governments, organizations in-charge of llifeline, and other private

operators worked desperately to restore unprecedented damaged facilities.

The government sent a total number of 16,879 people to the disaster areas through the
emergency disaster force organization (TEC-FORCE) set up by the Ministry of Land,
Infrastructure and Transport.

TEC-FORCE carried out a quick survey to grasp the disaster situation, to secure
communication network in the affected local governments, to ensure emergency
transportation routes and to discharge flooding water. In addition, they assisted the
quick recovery of the affected local governments toward the smooth operation of

rescue and emergency goods transportation.

4) Situation of Restor ion

The road re.

ration work is summarized as follows.

First of all, the vertical axis line of Tohoku Expressway and National Road No.4, the
main line running north-south direction, was specified as the emergency transportation
for securing access to the Tohoku region on 12th March, the next day of the disaster.
At the same time, 11 routes were secured and opened by removing the obstacles of the
national road from inland vertical axis line to east-west direction towards the Pacific
Ocean coast with so called “tooth comb operation”

In addition, the obstacle removal work at National Road No.45 was almost completed

by 18th March, seven days after the disaster.

The port restoration work is summarized as follows.

The port functions at all of the ports in the Pacific Ocean coast from Hachinc 2,
Aomori P ectu leading to Ibaragi had stopped by the earthquake and tsunarmu.
The restoration work on clearing obstacles at navigation channels and basins was

made at . or ports from March 14th after the tsu  mi warning was released.
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As a result, some piers were possible to be used at major ports by 24th March, starting
with the Kamaishi, Ibaragi/Hitachinaka Port which were made possible to carry
emergency goods and fuel.

In about two months later, 148 out of 373 berths of the public quays with more than

4.5m water depth at the affected port were temporarily possible to be used.

The airport restoration work is as follows.

The damage was found in Sendai Airport, Hyakuri Airport (Ibaragi Airport) and
Hanamaki Airport.

Sendai Airport and Hyakuri Airport was closed, and Hyakuri Airport restarted
operation after three days.

After five days, Sendai Airport, affected by tsunami, became possible to transport a lot
of rescue goods, since 1,500 m runway was temporarily opened, but limited to rescue
planes.

As a result, the continued emergency restoration work, the private aviation flight was

- resumed on 13th April.

The disaster waste is summarized as follows.

The Great East Japan Earthquake had produced enort  us amount of disaster waste in
Iwate, Miyagi and Fukushima prefecture particularly by tsunami. According to the
estimation by Ministry of Environment, industrial waste of 5.25 million ton in Iwate,
11.54 million ton in Miyagi, 2.01 = ion ton in Fukushima, totali y of 18.80 million
ton had been generated at the coastal municipalities in the three prefectures.

To dispose and dismantle disaster waste I:;roperly and quickly, the government set up
the system to dispose industrial waste on behalf of the municipalities which
administrative functions were damaged. At the same time, the government establishe
guidelines for removal of the damaged houses which owners could not be contacted
with, and the guideline for handling hazardous waste for notifying to each local
government.

In the fiscal aspect, the government has decided to increase the rate of national
expenditure for disaster waste disposal projects, and to cover 95% of the project cost
on average by the government expense. The rest should be covered by the earthquake
reconstruction special allocation tax, so that the municipalities affected by the disaster
could been escaped from spending.

In addition, for the sake of assisting local governments, the government formulated
“The treatment guidelines for disaster waste with regards to the Great East Japan
Earthquake (Master Plan)”, and sent resident staffs, related to industrial waste
management of Minisity of Environment, to the‘three prefectures, and also sent patr

visit staffs, researchers and engineers to the coastal municipalities, as a team of
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5 Lessons in Three Major Disasters

From the disaster case of the “three major natural disasters”, factors to affect the logistics network to a

great extent are noted in the following three items.

(1) Presence of alternative means (redundancy) in transportation and communication

infrastructure such as roads, ports, airports, railways and communications.

(2) Emergency sup] es disruptions to residents affected by the disaster, in terms of outage of

daily goods, shortage, delay etc.

(3) Not only the companies problems from damage to recovery in affected areas, but also the

stop or delay of production or delivery at companies outside the affected areas that were

connected by the supply chain.

With respect to the post-disaster logistics, the early restorations of infrastructure facilities including

life-line power, water supply and waste water treatment are the keys to the normalization.

Phasing of the time flow is important during the course of recovering the disaster infrastructure.

Within 72 hours: To place top priorities on providing minimum rescue goods by car,
railway, ship, aircraft and  licopter to the shelter located at the affected area.

To secure lifelines, coping with emergency

Within 4 days to 1 week: To secure the key transport routes and set up an integrated
delivery place + rescue goods around the affected area, so that the management of
shelter can be set up, and then the evacuat’~n life would be stabilized physically and
menta 7.

To actualize these time frames, that is, for achieving an early operation, deciding t
alternative bases for not only ports and airports in the vicinity of affected areas, but
also for affected factories and logistics facilities, is necessary. Car transportation will
be the main means for these countermeasures.

Within one month: To recover original functions of transportation network and
logistics centers for ensuring the goods to be delivered to the people affected. This
would lead to the re >ration and reconstruction of corporate activities including the

employees’ return to the works.

The situation and recovery condition of the affected area changes from place to place and from time to

time, therefore, the information flow between the fields and the headquarters must be secured through

the three stages as described above.

It is extremely important to take measures to share information through communication tools such as

TV, radio, disaster radio and others, among the headquarters of the government, municipalities,

companies in in

strial parks and residents at the affected area.
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| Rawang~Ipoh | significantly.
Myanmar
Road Road construction Road construction between Thaton and Myawaddy at | Undecided
between the Thailand border
Thaton~Myawaddy
Road construction Road construction of 100km between Muse at Chinese | Unknown
between border to Bhameo connecting Irrawaddy river. Chinese
Muse~Bhamo assistance project.
Road expansion 634km, Two lanes, Project Cost is 15.2MillionUS$ Undecided
between
Meiktila~Canton
Road construction Road construction between Loilen and Thi Baw in the | Undecided
between Loilen~ Thi | north region with two lanes and 253km. Project cost is
Baw estimnated to be 46.9MillonUSS.
Road construction Underconstruction with the joint investment from 2008
between Thailand private company (70%) and Myanmar
Dawei~Th: nd governiment (30%).
Border
Port Irrawaddy river Construction of container termninal at Bhamo, Undecided
container transport upstream of Irrawaddy river, to facilitate the
project transportation from Yunnan province of China to
Yangon port, and to the Andaman sea
The project is currently under discussion with the
Chinese Government,
Airport Construction of Currently under construction at the 80km east from Unknown
Hanthawaddy Yangon, the suburb of Bago
international airport
Railway Doubling track Construction in progress with Yen loan 2008
railway between
Rawang~Ipoh
Railway construction | 260km between Thambyuzayat and Three Pagodas | Undecided
between (Thailand). KOICA (Korea) completed F/S study in
Thambyuzayat~Thail | 2005
and border
Railway construction | Railway extension project of 3585km between | Undecided
between Northern Lashio to Chinese border. Chinese side
Lashio~Chinese requires extend from the border to Dali
border
Philippines
Road Rehabilitation and Rehabilitation of Highway connecting Manila to Clark | Unknown
expansion of North Special Economic Zone (82.6km). The project
Luzon expressway includes 14 ICs and 24 bridges, 31 Overpass
constructions.
Railway New construction and | Rehabilitation of 5 locations in the existing lines and | Unknown
rehabilitation of construction of 3 new lines
national railway
Singapore
Port Construction of Pasir | Overall plan is to construct 49 berths in 30 years. Ist | Completion of
Panjang new container | phase of 8 berths is already in operation. The the whole 4
terminal completion of the 2nd phase is expected in 2009. phases will take
30 years
Alrport Expansion of Changi | Construction of the 3rd passenger terminal to handle | 2008
international airport additional 20 million passengers. Started construction
in Qctober, 2000.
There are concept for the 3rd runway and the 4th
passenger terminal development.
Thailand
Port Expansion of Laem Construction of additional 6 Berth to increase annual | 2012
Chabang port cargo handling capacity by 70%
Songkhla Port To accommodate projected increase of Break Bulk and | Unknown
expansion Containerized Cargo
Railway Railway construction | Railway construction of [53km from Nam Tok in the | Unknown
between Nam Central-west part of Thailand to Three Pagodas at the
Tok~Three Pagodas Thailand/Myanmar border. KOICA completed F/S in
December, 2006
Railway consiruction | Railway extension of 16km Undecided

13-52




























Study Repori |

agreements of cooperation
between central and
regional governments,
business-to-business, eic.

organization during the of disaster
disaster
. Establishment of manual BCP manual at enterprise level and the administrative level
. Education and training Disaster prevention and mitigation training based on the BCP
manual
. Implementation and Organization partnership and its cooperation contents

. Disasfer area designation Regional and district areas of high risk from natural disaster,
based on scientific assessment on the risk of natural disasters
. Shelter designation Shelter for residents
. Request emergency rescue | Firefighting, police, m  ary, corporations (const  :tion
responders companies, rental companies, etc.) NPO., foreign aids

13.4.2 elation to Performance/ Redundancy/ Complement of Physical Distribution Network

In the “Table 13.4.4 Ttems evaluated for vulnerability analysis on logistics network related facilities
against natural disasters”, evaluation criteria associated with the performance of network,
complementary and alternation of logistics network are decentralization of functions, the presense of

alternative facilities and necessity for new offices.

As macroeconomic research related to these findings, LPI (Logistics Performance Index) prepared by

World Bank was presented

With regard to LPI, the performance is evaluated using the following six performance indicators as

described above.

i)  Efficiency of customs clearance (Efficiency of the clearance process i.e. Speed, simplicity
and predictability of formalities by border control agencies, including Customs)

il) Trade and logistics infrastructure (Quality of trade and transport related infrastructure e.g.

Ports, railroads, roads, information technology)

Easiness to ensure appropriate transport means (Ease of arranging competitively priced

shipments)

Capacity and quality of transportation services (Competence and quality of logistics

services e.g. transport operators, customs brokers)

v) Management capabilities for tracking packages (Ability to track and trace consignments}
Arrival time in the delivery (Timeliness of : pments in reaching destination within the

scheduled or expected delivery time.)

When disaster occurs, six (6) indicators shown above are affectéd more or less, and the magnitude of

the damage on the logistics and trade infrastructure in the second, and the degree of destruction or

degradation on the capacity and qu: :y of transport services in the fourth would be considered the

dominant eler 1t in relation to the subs | 1ent recovery after disaster.

Index  both "capacity and quality of transport services” and "trade and logistics infrastructure” are

considered to embrace the transportation infrastructure a . lifeline faci ies as a whole.

Scores of the above two index for countries are as follows.

130,
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| | Kanan(west) |
Natural Disaster Risk(NDR)
B Flooding Low Low Low Low Low
B Seismic intensity/ Low Low Low Low Low
Tsunarni
B Volcano Low Low Low Low Low
8 Cyclone, Medium Medium Medium Medium Medium
Meteorological '
Disaster, Landslide
Brief Descriptions on Counter-measures (CMS) for NDR
1} Private sector facilities
. Land, In-park Roads Done Done Not yet Not yet Not yet
Countermeasures Boundary dyke and Soil
features/Remarks Drainage improvement
Well water supply
system under planning
- Plant facilities Done/Not yet Done/Not yet | Not yet Not yet Not yet
Countermeasures Reinforcement to 60% of
features/Remarks buildings varies to each | lessees
company completed
Stand-by Generator reinforcement
fumished to new
flooding
design criteria
. Physical Distribution | Done inside, but not yet | Done but a Not yet Not yet Not yet
Facilities outside few
Countermeasures Reinforcing buildings
features/Remarks and equipment
foundations done
generally, but no plan
for outside
. Others, if any ’
2) Infrastructures
* Road Not yet Done Not yet Not vet Not yet
Countermeasures CMS Plan of bypass to
features/Remarks the access roads to sea
and air ports underway,
but no implementation
schedule foreseen
. Railway N/A N/A N/A N/A N/A
Countermeasures No railway Do. To left Do. To left Do. To left Do. To left
features/Remarks
. Port Done Done Done Done Done
Countermeasures 50% of Muara Port
features/Remarks Quay-walls reinforced
to the new design
criteria requirements
. Airport Budget for CMS being
deliberated
Countermeasures Investigation works
features/Remarks on-going
3} Lifeline
. Electric power Done Done Dene Done Done
Countermeasures Transmission net line
features/Remarks newly connected
. Water-supply Not yet
Countermeasures Water supply by well
features/Remarks system being
discussed
. Sewage Not yet
Countermeasures No provision of public
features/Remarks sewage system to IPK
. Solid waste Not yet
Countermeasures New dumping area
features/Remarks sought
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. Remarks

Vulnerability Assessment for Each Industrial Park (IPK)

Industrial Park Name: Shah Alam Section 15, 15, Hicom Industrial | Prai Industrial
21,22,23 Valley, Shah Park
Alam
Natural Disaster Risk(NDR)
B TFlooding Low
B Seismic intensity/ Low
Tsunami
B Volcano Low
B Cyclone, Medium
Meteorological
Disaster, Landslide
Brief Descriptions on Counter-measures (CMS) for NDR
1) Private sector facilities
B Land, In-park Reads | Done
Countermeasures Boundary dyke and
features/Remarks Drainage
Soil improvement
B Plant facilities Done/Not yet Done/N_. yet Not vet Not yet Not yet
Countermeasures Reinforcement to buildings
features/Remarks varies to each lessee
company
Stand-by Generator
furnished
W Physical Done inside, but not yet
Distribution outside
Facilities
Countermeasures Reinforcing buildings and
features/Remarks equipment foundations
done generally, but no plan
for outside
B Others, if any
2) Infrastructures
B  Road Not yet
Countermeastres CMS Plan of bypass to the
features/Remarks access roads to sea and air
ports underway, but no
implementation schedule
foreseen
m R vy Not available
Countermeasures No railway
features/Remarks
B Port Done
Countermeasures 50% of Tanjung Priok Port
features/Remarks Quay-walls reinforced to
the new design criteria
requirements
H  Airport Budget for CMS being
deliberated
Countermeasures Investigation works
features/Remarks on-going
3) Lifeline
B Electric power Done Done Done Done Done
Countermeasures Transmission net line
features/Remarks newly connected
B Water-supply Not vet
Countermeasures Water supply by well
features/Remarks system will be employed
B Sewage Not yet
Countermeasures No provision of public
features/Remarks sewage system to IP
B Solid waste Not vet
Countermeasures New dumping area sought

13-70



















Natural Disaster Risk Assessment and Area Business Continuity Plan

Jor Industrial Agglomerated Areas in the ASEAN Region

1) Private sector facilities

B Land, In-park Roads Done
Countermeasures Boundary dyke and
features/Remarks Drainage
Soil improvement
B Plant facilities Done/Not yet Done/Not yet Not yet Not vet Not yet
Countermeasures Reinforcement to
features/Remarks buildings varies to each
lessee company
Stand-by Generator
furnished
M Physical Distribution | Done inside, but not yet
Facilities outside
Countermeasures Reinforcing buildings
features/Remarks and equipment
foundations done
generally, but no plan
for outside
B Others, if any
2) Infrastructures
B Road Not yet
Countermeasures CMS Plan of bypass to
features/Remarks the access roads to sea
and air ports underway,
but no implementation
schedule foreseen
B Railway Not available
Countermeasures No railway
features/Remarks
®  Port Done
Countermeasures 50% of Tanjung Priok
features/Remarks Port Quay-walls
reinforced to the new
design criteria
requirements
E  Airport Budget for CMS being
deliberated
Countermeasures Investigation works
features/Remarks on-going
3) Lifeline
B FElectric power Done Done Done Done Done
Countermeasures Transmission net line
features/Remarks newly connected
B Water-supply Not yet
Countermeasures Water supply by well
features/Remarks system will be employed
B Sewage Not yet
Countermeasures No provision of public
features/Remarks sewage system to [P
B Solid waste Not yet
Countermeasures New dumping area
features/Remarks sought
B Telecommunication Not yet
Countermeasures Base station increasing
features/Remarks plan being raised
Vulnerability Assessment Results against Natural Disasters

B Private sector

Medium, Dispersing by

facilities companies
B Infrastructures 30% to NDR
requirements
B Lifeline 20% to NDR
requirements
Total Vulnerability/ CMS | 30% CMS Achievement

Achievement
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CHAPTER 14

INFORMATION AND DATA TO BE COLLECTED
AND/OR CONFIRMED IN THE NEXT STUDY TRIPS

By reviewing the collected data and information presented in Study Report 1, additional data and

information required are identified for 10 ASEAN Member States (for study of Component 1) and for

3 pilot countries (for study of Component 2), namely Indonesia, the Philippines and Vietnam.

Identified data and information to be collecte n next study trips are summarized in Figure 14.1.

Figure 14.1 Data and Information to be Collected in Next Study Trips
Required Data and Information
Chapter Summary 10 ASEAN Member States 3 Pilot Countries
(Compenent 1) {(Component 2}
Basic information on
industrial estates shall be
collected from the existing
documents.
Most of the countries in the
ASEAN Region have just . .
Basic  information on | started efforts for developing Survey of details of pilot

Industrial

industrial estates can be

BCP. To develop a strategy

industrial agglomerated areas

(information  relating  to

open sources, as they are

nonmally developed
locally for cities and
districts.

Agglomerated Areas | obtained from  open | for promoting BCP and Area . ; .
. companies and industrial
sources. BCP, hearing of current . ired
approach for BCP and estates) is required.
requests for Area BCP from
national government agencies,
investment prometion
organization, business groups,
companies and others is
required.
Basic  information on
major distribution
infrastructure  can  be Survey of  details  of
obtained from  open distribution infrastructure,
Social and | sources. Additional information and | lifeline and facilities of
3 | Economic Information on lifeline is | data shall be collected from | disaster risk reduction in the
Infrastructure difficult to identify from | the existing documents pilot industrial agglomerated

areas and their surroundings is
required.

4 | Legislative Systems

Open sources summarize
manly national laws and
regulations, plans.
Description of BCP/BCM
cannot k¢ identified in
those _.cuments easily
from open source
information.

Even guidelines for BCP
have been prepared in limited
way in most of the ASEAN
Member States. To develop
and promote Area BCP.

Hearing of current approach
for BCP and requests for Area
BCP is required, ir 1ding
description of BCP in the law
and regulations, and how they
are implemented in practice.

Information on regulation,
disaster management plan and
system of local governments,
and contingency plan, manual
and others of companies is
required.

[
Existing

5 | Investigation

Studies

and

There are many individual
studies and researches of
hazard, risk and
vulne y assessment

Additional information and
data shall be collected from
the existing documents

Investigate research institute
and universities availability of
existing hazard and risk
assessments covering the nilnt
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wiwe  a  variety  of industrial agglomerated area,
methodologies. available methodologies for
Systematic and united the assessment, and national
approach is required. and/or institutional plans for
promoting hazard and risk
assessment.
Existing SOUrees s%lall be u.sed Collect information required
- to collect information required . :
Statistical data on . . for analyzing economic and
. for analyzing economic and . : .
economy, industry and : . trade relationships of a major
6 1 Economy and Trade X trade relationships of a | . . .
trade can be obtained from ; . "y industry of the industrial
open sources particular industry within and agglomerated area or the
P ' outside of the ASEAN | 288lom
. industrial estate.
Region.
Information on impacts on Investigate responses and/or
Lessons  Learned | supply chain and economy | Additional information and | measures taken for natural
7 | from Catastrophic | by catastrophic natural | data shall be coliected from | disasters of small to medium
Natural Disasters disasters can be obtained | the existing documents, size occurred near the
from existing information. industrial agglomerated area.
Collect information hazard
- Description of natural | Additional information and anq nsL_: Ofth'.a country and t.he
Description of e region including the industrial
8 hazard by  existing | data shall be collected from
Natural Hazards . - agglommerated  area  from
document is rather broad | the existing documents. .
research institutes and
universities.
Collect data and information
Use ) internationally Additional information and required for azard.and r1§k
Records of Na al | recognized databases to assessment of the industrial
> data shall be collected from s
Hazards evaluate ASEAN Member - agglomerated area and it’s
the existing databases. .
States at the same level. surrou  ing from research
institutes and universities.
M T o | MOSe st b [ it ormaton an | 180t s e b
10 | Natural Disaster | oF - Y| data shall be collected from : ga
. . those implemented by - the industrial agglomerated
Risk Reduction . the existing documents. . g
national government. area and their capacity.
- Investigate responses and/or
N Statistical . data " | Additional information and | measures taken for natural
Distribution economy, industry and . .
13 . data shall be collected from | disasters of small to medium
Network trade can be obtained from . .
the existing documents. size occurred near the
open sources. X .
industrial agglomerated area.
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