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FOREWORD

In 2011, Thailand suffered its worst floods in more than half a century. Caused by excessive
and continuous rainfall from successive, powerful monsoons and subsequent, numerous
dam breaches, the floods inundated more than six million hectares of land in 66 of the
country’s 77 provinces, and affected more than 13 million people from July through December
2011.

In response to the disaster, the Royal Thai Government established centralized flood
monitoring and relief operations in mid-August, allocated extra flood-relief financial support
to the affected provinces, and pledged investment in resilient recovery and reconstruction
for all impacted sectors.

In October, the Royal Thai Government, led by the Ministry of Finance, initiated an exercise
to assess the economic and social impact of the floods and prepare recovery and
reconstruction plans. This exercise was done in collaboration with the World Bank and
various development partners. This Rapid Assessment for Resilient Recovery and
Reconstruction Planning report is the result of the exercise which took place from November
4-25, 2011. Twenty-six of the country’s 66 affected provinces were included in the
assessment, which examines 18 main sectors and used a comprehensive and internationally
established methodology looking at damage and losses caused by the disaster. The report
determines the country’s needs for post-disaster recovery and reconstruction and proposes
short-, medium-, and long-term measures in each of the 18 sectors for a sustainable
post-disaster reconstruction program. Drawing on global good practices for disaster risk
management and building-back-better strategies, the report also gives suggestions on how
to improve the resilience of the country’s infrastructure and its communities to the impacts
of disasters.

This report was made possible through the concerted efforts of government agencies,
private sector partners, civil society organizations, and development partners. The speed
with which such a comprehensive report was prepared is testimony to the remarkable
dedication of a broad range of agencies and individuals, who came together as a team
with one serious task at hand; to help the government of Thailand and its people form a full
picture of the situation and the challenges ahead. There are many agencies and individuals
whose great contributions deserve acknowledgement. This report, and the experience of
producing it, will provide a strong foundation for the continued efforts of the government to
develop a framework for strategic and rapid responses to future disasters and the integration
of disaster prevention and mitigation efforts into a range of development activities for the
benefit of the people of Thailand and the country’s future economic growth and prosperity.

X, Bleoctli e ‘

Areepong Bhoocha-oom Annette Dixon
Permanent Secretary Country Director, Thailand
Ministry of Finance The World Bank

On behalf of the International Development Partners
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EXECUTIVE SUMMARY

In response to the prolonged and widespread flooding throughout Thailand in 2011,

the Royal Thai Government, in conjunction with the World Bank and other development
partners, undertook this rapid assessment of the impact of the floods in 26 of the 66
affected provinces. This report outlines these findings, including damage and loss
estimates and social and economic impacts, and proposes strategies for resilient
recovery and reconstruction planning.

The Disaster

Heavy rain combined with multiple tropical storms throughout the extended rainy
season played a large part in the extensive flooding. Flash floods were reported in
several areas in the north in May, and tropical depression Haima arrived in June followed
by Nock-Ten in July, the combination of which caused widespread flooding. The southwest
monsoon in August-September and the northeast monsoon in October added to the flooding,
which was making its way into the central plains, filling many major dams to capacity and
causing breaches in 10 major flood control structures. Some 66 provinces were affected
by severe, record-high flooding, including the Bangkok metropolitan area and its surrounding
areas’. By November more than 5.5 percent of total landmass in the country had been
inundated, and at the time of writing, approximately 11.2 million rai (18,000 km2) of farm-
land remained under water?. Overall, the floods affected more than 13 million people and
resulted in more than 680 deaths.

Economic and Social Impacts

The total damage and losses from the 2011 floods in Thailand amounted to THB
1.43 trillion (USD 46.5 billion), with losses accounting for 56 percent of the total. The
manufacturing sector bore roughly 70 percent of the total damage and losses due to the
flooding of six industrial estates in Ayuthaya and Pathum Thani from mid-October to

November 2011. Overall, approximately 90 percent of the damage and losses from the
2011 floods were borne by the private sector.

Rehabilitation and reconstruction needs® over the next two years and beyond are
estimated at THB 1.5 trillion (USD 50 billion). Approximately three-quarters of the
needs will be borne by the private sector. The manufacturing sector’'s needs account for
80 percent of the private sector needs. As for the government, the majority of needs are
estimated to be for water resources management and for the rehabilitation of transporta-
tion facilities such as roads and bridges. Both commercial financial institutions and the
government’s specialized financial institutions require approximately THB 411 billion (USD
14 billion) as loans for rehabilitation and reconstruction.

Based on the DALA methodology, it is estimated that the floods will reduce real
GDP growth in 2011 by 1.1 percent from pre-flood projections. But the reconstruction
that has started in 2012 and will largely be completed by year-end is expected to increase
real GDP growth in 2012 by 1.7 percent. That is, real GDP growth in 2011 would fall from
the NESDB’s pre-flood projection of 4.0 percent to 2.9 percent. However, if reconstruction
did not take place, projected real GDP would fall by THB 50 billion (USD 1.7 billion) in 2012.

1 From Thailand’s Meteorological Department (http://www.tmd.go.th/en/event/flood_in_2011.pdf)

2 UN Situation Report 14, dated December 8, 2011.

3 Needs include not only building back a part or all of the damage in each sector, but reconstructing to a higher
quality that is more weather resilient and/or has better technology.
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The floods will negatively affect the current account in 2011 and 2012. In 2011,
exports fell by an estimated USD 7.9 billion due to the floods hampering manufacturing
firms’ production in the last quarter of 2011. The reduction in manufacturing, coupled with
a significant fall in tourism revenues, meant the current account in 2011 was USD 11.9
billion, compared to a projected USD 20.6 billion had the floods not occurred. In 2012, the
current account balance is estimated to be USD 12.4 billion, down from an earlier projec-
tion of USD 22.2 billion, mainly due to the increase in imports for reconstruction, estimated
at USD 7.5 billion, and a shrinking of exports by roughly USD 1.9 billion.

Government revenue will be negatively affected most in 2011 due to interruptions in
manufacturing and reduced consumption in the last quarter of the year. The estimated
tax revenue loss is around THB 66.5 billion, or 3.7 percent of the estimated pre-flood
revenues. In 2012, the projected revenue losses of THB 52.6 billion — or 2.6 percent of
pre-flood projected revenues — are mainly due to the continued low levels of manufacturing
plus import tariff exemptions on capital goods for the replacement of manufacturing
production machinery damaged by the floods.

The government’s fiscal stance will allow it to meet rehabilitation and reconstruc-
tion needs. The government’s flood rehabilitation and reconstruction expenditure could
amount to THB 389 billion (USD 13 billion). The bulk of the needs will be in the period of
6—24 months after the floods have receded, when most of the reconstruction is expected
to take place. In FY 2013, government expenditure could amount to almost 11 percent

of its revenue. To be able to finance such expenditure, the government will need to both
prioritize spending and borrow additional resources to fund required reconstruction needs.
It should be noted that, under the current public debt law, the government still has enough
headroom to fund these additional expenditures.

Poor and marginalized households were heavily affected and livelihoods severely
disrupted. At least THB 110 billion in wages have been lost due to the floods and a
large proportion of these losses occurred within vulnerable populations with limited social
protection. Total income loss from the beginning of the flood to 2014 is estimated to be
around THB 129 billion. The worse affected households in terms of wage-losses were
those employed in labor-intensive sectors such as wholesales and retails trade and
repairs, hotels and restaurant and financial intermediaries. These sectors accounted for a
total of THB 25 billion in losses.

Livelihoods have been severely disrupted in both rural and urban areas. Urban poor
groups and tree crop farmers in rural areas emerged as some of the most affected groups.
Agricultural laborers and daily wage earners in urban poor areas have been severely
affected with their income generation activities temporarily suspended. In addition,
alternative, short-term, informal work opportunities are difficult to find. Resorting to
borrowing both for basic expenditures seems, therefore, to have been a widespread
coping strategy in both rural and urban areas. The majority of rural farming households
have loans with the Bank for Agriculture and Agricultural Cooperatives. With harvests lost
and significant additional investments required to re-establish their livelihoods, farmers are
concerned that they will default on their loans and thus will not be able to borrow further.
For the urban poor, loss of earning opportunities has been compounded by limited access
to formal sources of credit due to collateral requirements and a lack of steady income. The
only sources of funds available to these groups are informal lenders, who charge extremely
high interest rates (as much as 20 percent daily).
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Table 1:

Summary of damage and
losses by sector in Thai
baht, millions

Damage, Losses and Needs Assessment

The rapid assessment estimated damage, losses and needs for reconstruction and
recovery. Damage refers to direct impacts on physical assets, products, raw materials,
machinery, and properties. Losses refer to reduced or lost production opportunities, i.e.
loss of income, reduced production efficiency, and increasing expenditures over a period
of time. Reconstruction and recovery needs are projected from the damage estimates, and
are counted as additional economic activities in the macroeconomic assessment. The

estimated damage and losses total approximately THB 1.43 trillion (USD 46.5 billion —
Table 1). The damage to physical assets amount to THB 630.3 billion (USD 21 billion),
where associated losses in economic activities add up to about THB 795 billion (USD 26.5
billion). It should be noted that these estimates assume losses will occur over the three-
year period of 2011-2013.

The floods impacted heavily on the private sector, particularly manufacturing. Manu-
facturing makes up about 38.5 percent of Thailand’s GDP and is one of the main drivers
of Thailand’s exports. The majority (around 70 percent in GPP values) of manufacturers
are located in five flood-affected provinces, namely Bangkok, Ayuthaya, Nakhon Sawan,
Pathum Thani, and Samut Sakhon. Tourism, housing and the financial sector were also
heavily affected. Though there was some damage to tourism infrastructure, the greatest
impact came from losses in revenue from accommodation, transportation, shopping, food
& beverages, entertainment and sightseeing. In housing, some 1.9 million houses were
affected with about 19,000 homes destroyed. But the greatest damage was to household
goods. Damage in the housing sector were the second largest — after manufacturing — with
comparable losses as a proportion of damage. The financial sector incurred very little
damage, but will be heavily impacted by losses during the reconstruction period in which
there will be substantial need for the extension of credit repayment plans, and new credit
line extensions.

St Seetor private

Infrastructure
Water Resources Management 8,715 = 8,715 8,715 =
Transport 23,538 6,938 30,476 30,326 150
Telecommunication 1,290 2,558 3,848 1,597 2,251
Electricity 3,186 5,716 8,901 5,385 3,617
Water Supply and Sanitation 3,497 1,984 5,481 5,481 -
Productive
Agriculture, Livestock and Fishery 5,666 34,715 40,381 - 40,381
Manufacturing 513,881 493,258 1,007,139 - 1,007,139
Tourism 5,134 89,673 94,808 403 94,405
Finance & Banking - 115,276 115,276 74,076 41,200
Social
Health 1,684 2,133 3,817 1,627 2,190
Education 13,051 1,798 14,849 10,614 4,235
Housing 45,908 37,889 83,797 - 83,797
Cultural Heritage 4,429 3,076 7,505 3,041 4,463
Cross Cutting
Enironment 375 176 551 212 339
TOTAL 630,354 795,191 1,425,544 141,477 1,284,066

Source: DALA estimates, NESDB, and Ministry of Industry
Note: Losses for each sector include higher expenditures due to floods
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Recovery and reconstruction needs are estimated to be THB 1.5 trillion (USD 50
billion) over a five-year period. THB 413 billion (USD 13.7 billion) is needed for immedi-
ate recovery, whilst more than half of the total needs (THB 927 billion or USD 31 billion)
will be spent in the medium-term. More than 70 percent of needs (THB 1.1 trillion or USD

Table 2:
37 billion) are in the private sector. Within the private sector, the manufacturing sector ac- Total public and private
counts for around 77 percent of the rehabilitation needs as it incurred most of the damage. needs for rehabilitation

and reconstruction in Thai

baht, millions

Needs Needs

B

Water Resources Management 54,075 15,000 69,075 3,023 15,462 50,590 69,075

Telecommunication 2,026 2,052 4,078 1,675 1,422 4,078

Water Supply and Sanitation 5,633 - 5,633 2,997 2,635 5,633

Agriculture, Livestock and 4,570 4,570 3,425 1,125 4,570
Fishery

Tourism 3,280 2,186 5,466 4,343 1,123 5,466

Social

Social 20,700 = 20,700 13,300 7,400 = 20,700

Housing 5,110 46,870 51,980 14,990 12,510 24,480 51,980

Cross Cutting

TOTAL 388,431 1,102,027 1,490,458 413,378 926,801 150,278 1,490,458

Public needs 109,366 245,214 33,850 388,430

Source: DALA

Note: The needs of the manufacturing sector include loans from the finance and banking sector of around THB 160 bil-
lion. Similarly, the needs of the agricultural sector will be mostly financed through loans from the Bank for Agriculture and
Agricultural Cooperatives (BAAC). The needs of these two sectors are also included in the finance and banking sector
needs. Loan needs of the other sectors are not included in their respective sectors, but are only counted in the finance
and banking sector’s needs.

Sub Sector
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Recovery and Reconstruction Strategy

The 2011 floods were a powerful and intense force of nature that had a huge impact on
the lives of many. The floods caused widespread damage and losses that have contributed
to decline in productivity; but they also offer opportunities for advancement and growth. If
planned effectively, the recovery and reconstruction program could offer opportunities to
rebuild better, taking advantage of economically productive options. Below, recommen-
dations from the sectoral assessment teams have been grouped into three overarching
areas that broadly encompass the findings and recommendations of the rapid assessment.
Detailed recommendations by sector can be found in the sectoral chapters.

| Provide support to the affected population with a particular focus on vul-
nerable groups

Providing support to the affected populations (and to vulnerable groups in particular) to
help prevent further indebtedness and allow people to resume normal livelihood activities
is the immediate priority. Key guiding principles of equity, beneficiary/community participa-
tion, transparency and accountability should inform the implementation of these recovery
programs. The development of a robust monitoring and evaluation system will be essential
to assess progress and take corrective action where needed. The proposed rapid response
is expected to cover vulnerable and marginalized households with limited sources of
income and no ability to participate in labor-based recovery and reconstruction intervention
(including the elderly, sick and people with disabilities and children). It would also address
the needs of those in both urban and rural areas that suffered heavy losses during the
flooding. Additional social assistance should be put in place to: (i) provide one-off supple-
mental cash transfers to poor affected households (THB 4,000 per household); and ii)
provide additional income support for the elderly and people with disabilities for approxi-
mately three months (increase from THB 500 to 1,000). In addition, labor-intensive public
works programs with a strong community participation component would provide much-
needed additional income for those able to work; priority would be given to vulnerable and
marginalized groups including migrant workers. Finally, addressing the need for credit at
specialized financial institutions (SFI) rates for the urban and rural poor will be critical in
the recovery process to prevent escalating levels of debt (particularly for those borrowing
from informal money lenders). This could be achieved through non-profit organizations and
by expanding the membership of community-based savings groups.

Providing recovery assistance to the recovering productive sectors such as
agriculture, SMEs and other businesses will facilitate the rapid restoration of
business. The cash-for-work programs mentioned above can couple the compensation
with employment opportunities and benefit communities and businesses with cleanup and
restoration of infrastructure. In the agriculture sector, equitable compensation to affected
farmers and the rapid distribution of quality inputs while closely monitoring the effective-
ness of the distribution system, along with the alleviation of financial pressures through
debt suspensions and extending loans, can support heavily-affected families and facilitate
the resumption of profitable activities in this principal productive sector. Repairing dam-
aged infrastructure would be a pre-condition for resuming activities in the productive
sectors, for which access to financial services will be required.

Ensure a comprehensive social accountability framework is in place for the recovery

effort, particularly given the emerging tensions observed in communities. Some key
features of the proposed system include: (i) ensuring information on available programs,
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resources and levels of assistance are made public and accessible to beneficiaries on

a timely basis through appropriate channels and that a complaints mechanism is estab-
lished; (ii) that stringent community validation processes are used to confirm lists of eligible
beneficiaries for the measures proposed above (in particular for the targeting of cash
transfers and selection of participants in public work schemes); and (iii) that partnerships
with civil society organizations, research institutions and the media are established for
effective third party monitoring of the recovery effort.

A strong communications strategy with clear lines of communication and timely
information dissemination is a vital component in any effective recovery and recon-
struction strategy. Strong communications, itself, is a form of aid in that it helps people
understand who, what, how and where to access the support available to help get their
lives back on track. Strategic communication also helps build consensus amongst major
stakeholders including different levels of government, communities, and the private sector;
this will take mere ideas related to recovery support programs, policy initiatives, financial
access, and technical assistance to the next level of successful implementation with wide-
spread coverage and support.

Il Invest in a more climate resilient Thailand

Creating a more climate-resilient Thailand will require a range of measures, only some of
which are highlighted here.

Strengthen flood management through integrated water resources management as
a key step towards water management for consumption, productive use and disaster risk
management related to droughts, floods and tropical storms. The concept of integrated
water resources management (IWRM), founded on the river basin model, exists in the
Thai framework, but would benefit from improvements, and strengthening and streamlining
IWRM throughout sectoral planning and programming. A panel of local and international
flood experts could: 1) review and analyze the 2011 flood event, and 2) provide recom-
mendations to the Strategic Committee on Water Management to ensure that lessons
learnt in 2011 are integrated into any strategic plans going forward. In addition, reviewing
and passing the pending water bill and appointing a high-level ‘champion’ for the IWRM
model would give it the political power required to effectively institutionalize IWRM through-
out development planning.

Key structural recommendations for flood management prioritize the immediate rehabilita-
tion of hydraulic assets and an increase in drainage capacity. Ensuring regular mainte-
nance of these assets in the future will improve the efficiency and extend the life of flood
management infrastructure. Undertaking a design review of critical flood embankments,
and carrying out dam safety reviews immediately are integral to ensuring the safety of
flood control structures going into the next rainy season. The Royal Initiative for Flood
Management suggests a rethink on flood barriers that would allow more space for water
and rivers to expand during peak water periods — a measure that must carefully consider
social impacts and land use compensation. Investment in small- and medium-sized water
reservoirs upstream and implementing community watershed management programs
would also improve flood management capacity.

Understanding the nature of disaster risks through hazard mapping is of paramount
importance for disaster risk management and disaster resilient development planning, and
requires a detailed mapping and modeling exercise that includes climate change projections.
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The key is really to understand the nature and geographical distribution of risk and expected
damage and to incorporate these risks into planning, design, and specifications of
infrastructure assets. Making these risk maps available to the public in conjunction with
training can improve general understanding and is the first step towards planning a strong
disaster risk management strategy.

Establishing an effective early warning system (EWS) is a vital tool for mitigating the
impacts of disasters. An effective EWS must be based on high-quality, real-time data
gathered from detailed hazard mapping that takes into account geographic and infrastructure
characteristics, and historical disaster information. An EWS can be established over time,
starting with the most deadly or costly disasters before integrating all other disasters. This
comprehensive approach will ensure an effective, efficient system that provides clear
messaging that the public can trust.

Infrastructure should be built-back-better (BBB), stronger and safer than it was
before the flood in order to ensure households and businesses are more resilient to future
disasters. The housing and heritage sector assessments highlighted useful lessons from
traditional houses and structures that fared better in this flood than some of the more
modern homes, whilst the flood control chapter highlighted the need for stronger dikes
around the industrial estates that will be integral to mitigating such severe losses in this
sector in the future. The BBB principle holds true for all sectors that have damaged
infrastructure. Disseminating targeted, technical information to community groups, CSOs,
businesses, industry, the public and individual home owners will help people understand
best practice, and what can feasibly be done with the support the government is offering
and with their limited means. If any hazard mapping information is made available

during this reconstruction phase, these inputs should be included as an integral part of
this process.

Il Invest in the competitiveness of the country to support resilient recovery

Take advantage of the opportunities the reconstruction period presents. Despite its
negative impacts on loss of lives and the economy, this reconstruction-planning period
also represents a strategic opportunity for the country to rethink development priorities and
create momentum to address some of the long-standing structural issues that may have
remained unaddressed. This turns crisis into opportunity, and paves the way for a range
of improvements to the legal framework and economic options for the country. Some of
these opportunities include reviewing land use planning, which has the potential to im-
prove Thailand’s economic planning, development strategies and environmental manage-
ment, thereby reducing vulnerability to hazards and mitigating social conflict. The tourism
industry has the potential to come back stronger than before with strong promotional cam-
paigns, refurbishment and regeneration of cultural heritage attractions, and the opportunity
to reexamine priorities for strategic positioning and future growth. In the agriculture sector,
investing in research and development (R&D) to improve yield and quality of floating rice
— which is less vulnerable to flood risk than short-duration rice — and intensification of crop
varieties could improve overall competitiveness of farmers in flood-prone areas. Climate-
friendly investments through BBB strategies could improve energy-efficient equipment and
technologies which could reduce energy consumption and operating costs in the long run.
Finally, the insurance sector has an opportunity to profit from the current moment through
expanding its insurance products including weather insurance and agricultural insurance
products.
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THE DISASTER

1.1 Introduction

Thailand is no stranger to natural disasters. The country has a long history of drought and
flood cycles in seasonal variance. Flooding occurs every year in the Chao Phraya River
Basin. Tropical storm cycles come from the east through Laos and Vietham and touch-
down in the northern parts of the country where water collects and flows downstream into
the basin. With a changing climate and increasing variance and severity of weather, events
similar to this flood may no longer be only 50 years in frequency.

Thailand has dealt with catastrophic floods in the past. In 1942, the flood level in Ayuthaya
reached 5.51 m and inundated Bangkok for two months; 1983 brought a cyclone that inun-
dated the country for five months, causing THB 6.6 billion in damage; and unprecedented
rainfall in 1995 inundated the largest recorded area of 5,400 m3. Though the 2011 flood
area was smaller than the area affected in 1995, the impact it had on life and the cost of
damage — more than 100 times the 1983 damage costs — was unprecedented. These
factors contributed to the 2011 floods registering on the magnitude of roughly a once in
every 50 or 100 years event.

1.2 Overview of the Floods

The floods that affected 66 of the country’s 77 provinces started in June in the northern
regions with storm Haima, which brought 128 percent of the average rainfall for June.
Haima was quickly followed by tropical storm Nock-Ten throughout parts of July and
August, which resulted in rainfall of more than 150 percent of the average for both months.
Though rains slowed slightly, storms continued to hit the country from the north to the east
and rainfall remained above average throughout September and October (135 and 116
percent respectively). The accumulated water from months of storms and above average
precipitation resulted in the flooding of the central regions.

Over time, the water drained slowly from the north downstream to the central plains in the
Chao Phraya River Basin, eventually reaching Bangkok in early November. The period

of September 14 to October 3 saw 10 major flood control systems overflow or breach®.
Though the geographical peak of flooding (in terms of number of provinces affected) was
in late August — after the storms, the impact was most heavily felt in terms of the number
of people affected, when large parts of Bangkok were flooded in mid-November — peaking

at over five million flood-affected people at one time.

4 See flood breach maps in Annex 5.
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Figure 1:

Map of the maximum
extent of the floods:
September — November
2011

1.3 The Human Toll

At the time of writing, more than 680 lives had been lost due to the floods and the accu-
mulated affected population® was estimated at 13.57 million people® . Reports suggest the
majority of deaths — particularly amongst children — were caused by drowning. A significant
number were due to electrocution. Despite months of continuous flooding, assessments
found that the majority of families stayed in their homes when possible. With the slow
progression of the floodwaters, affected populations varied significantly over the weeks,
peaking at 5.31 million people affected in the weeks that floodwaters inundated large parts
of Bangkok. At the peak, more than 2,600 shelters housed more than 165,000 people’.
The Ministry of Public Health reported mental health diagnoses amongst flood victims
including high levels of stress, depression, suicide risks and people requiring special care.
At the time of writing, flooding continues in more than 15 provinces® , and the toll on the
human condition amongst those affected can be expected to rise until at least the flood
waters have receded. But the road to normalcy may be long as the considerable work
required to reestablish livelihoods, regain health and rebuild household community
infrastructure can only begin once the waters have fully receded.

1.4 The Response

In the wake of the floods the new Flood Relief Operations Center (FROC) was established
to provide rapid emergency response and coordinate responsible government bodies®.
Immediate needs were met largely by appropriate government ministries and the Thai
Red Cross. The Ministry of Social Development and Human Security has largely been

5 Affected population totals started accumulating from July 25, 2011

6 UN Situation Report 14, December 8, 2011

7 Ibid.

8 Ipid.

9 Additional information on institutional arrangements can be found in the Disaster Risk Management chapter of this report.
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responsible for the establishment of more than 2,400 shelters nationwide, with the Bangkok
Metropolitan Administration establishing another 175 for residents of the capital. The
Ministry of Public Health has set up emergency clinics near shelters and throughout flood
affected areas. The Thai Red Cross has been very active in providing food and non-food
needs throughout critically affected areas, including relief kits, bottled water, food packs,
ready-to-eat meals and medical kits. In addition to formal RTG support, anecdotal reports
describe significant support from private industry and business in the informal sector going
directly to local communities and community-based organizations, but these are difficult to
quantify and map.

The Royal Thai Army has assigned 56,000 army, naval and air force personnel to flood-
related efforts, and is focusing largely on water management, care and assistance for
people in needs, managing relief supplies and supporting other agencies and sectors. The
military is also heavily involved in the monitoring of flood defenses, water flow acceleration
and waterway evacuation missions.

For immediate recovery, the Royal Thai Government (RTG) has announced a range of
measures™® for many different target groups and needs. A cash grant of THB 5,000 has
been made available for flood affected households and an additional THB 2,000 per poor
household who require additional support. Household recovery allowance allocations have
been announced at up to THB 200,000 for partially damaged houses, and a maximum of
THB 300,000 for fully destroyed houses. In response to the need for industry and busi-
nesses and agri-business to invest in recovery operations and have access to capital to do
this, the RTG has put in place a range of financial responses including debt moratorium for
SFls and agricultural cooperatives, new loans for a range of specified target groups, low
interest loans, and soft loans™.

1.5 Socio-Economic Profile of Thailand and
Affected Areas

Geography and Population

Thailand has a total surface area of 513,000 square kilometers and a population of 64
million, of which about a third live in urban areas. The main land borders are with Myan-
mar, Laos and Cambodia, countries at a much lower level of economic and social develop-
ment than Thailand.

The geographic extent of the floods was enormous, touching 66 of Thailand’s 77 provinces
— mainly in the northeastern and central regions. The provinces impacted in the central
plains are located in the Chao Phraya River Basin, which receives rainwater from the
northern, mountainous regions of the country that were the landing ground for the tropical
storms in August/September. Bangkok, located at the bottom of Chao Phraya River Basin,
is partially flooded as the river drains into the Gulf of Thailand. North and eastern residential
areas of Bangkok have been flooded along with many industrial estates in Ayuthaya and
nearby provinces.

Economic Profile

Thailand’s GDP for 2010 was THB 150,118 per capita, or USD 4,875%. For 2010 as a
whole, GDP expanded by 7.8 percent from 2009. Growth was broad-based, with significant
contributions from external and domestic demands. This growth signals a recovery to
levels seen before the Triple F Crisis (Food, Fuel and Finance) of 2008.

10 This paragraph gives examples of some of the main measures the RTG has announced, but does
not provide a comprehensive list.

11 please find a full list of financial measures in the Financial and Insurance Sector chapter.

12 Exchange rate : USD 1 = THB 30.790
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Figure 2:
Poverty headcount map
of Thailand

Over the last 25 years, rapid economic growth was based particularly on manufacturing
and tourism. Labor moved from low productivity agriculture into manufacturing and services;
the overall growth was further stimulated by rapid productivity growth in manufacturing.
However, Thailand remains to a great extent an agricultural country. Nearly 40 percent of
the labor force is engaged in agriculture, while 15 percent are in each of manufacturing
and distribution, 10 percent in transport and tourism, and 7 percent in government service.

Although Thailand’s overall economic performance has been relatively good since the
1997 Asian financial crisis, some of its neighbors (China, Malaysia, and Vietnam) have
been growing relatively faster. Thailand now faces the challenge of developing its society —
in addition to its economy — so as to make the further transition from a middle-income to a
high-income country.

Poverty Profile

The poverty headcount average is low in Thailand, at 1.87 percent of the population™®.
Forty-eight percent of provinces have a poverty head count of 10 percent or less, and
an additional 25 percent of provinces have poverty head count rates between 11 and 20
percent. The central and northern regions have proportionally higher levels of poverty that
include pockets in which rates are over 40 percent of the population, reaching as high as
62 and 72 percent in some areas. Overall income inequality decreased slightly between
2007 and 2009 — registering a Gini Coefficient change from 0.376 to 0.387 — putting it on
par with income equality in the United
States of America.

For regional comparisons, Thailand is
slightly less unequal than Malaysia and
the Philippines, but significantly more
unequal than India, Indonesia, Singapore
and the Republic of Korea.
Income is highest amongst formal sector
professionals and technical employees.
The lowest earning livelihoods across the
country are farmers, farm workers, and
general workers. The main source of
income for the majority of households in
the kingdom is wages and salaries, and
makes up roughly half of household income
in Bangkok and the central regions. Of
the flood affected areas, the northern and
central regions are the most dependent on
farming, which makes up roughly 10 per-
cent of household earnings — still less than
earnings from wages and salaries.
Average household debt has increased since 2007 to 5.3 percent of household income, of
which a large majority are in the formal sector only (76.5 percent), and only a sixth exclusively
from informal lenders. Bangkok and the central region — both are flood-affected areas —
were recorded as having the highest average household debt even before the flood.

13 Based on provincial poverty lines
14 http://www.sgi-network.org/index.php?page=scores&indicator=S11_5
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DAMAGE, LOSSES AND NEEDS

2.1 Introduction

Thailand’s Rapid Assessment for Resilient Recovery and Reconstruction Planning was to
assess the overall impact of the flood disaster on Thailand’s socio-economic development;
develop immediate, medium- and long-term strategies for resilient recovery and recon-
struction; and provide the Royal Thai Government with recommendations for improving its
disaster risk management strategies.

The outcome of the Rapid Assessment is a comprehensive program of resilient recovery,
reconstruction and disaster risk management that will help the RTG to define, quantify and
prioritize the activities required to achieve full recovery from the social and economic im-
pact of the floods, reconstruct destroyed assets, and undertake measures to reduce future
risk for the entire affected area.

2.2 DALA Methodology

The Rapid Assessment used the Damage and Loss Assessment (DALA) methodology, de-
veloped originally by the United Nations Economic Commission for Latin America and the
Caribbean®® in the early 1970s, as the framework for estimating damage, loss and needs
costs. This methodology has been continuously expanded and updated over the past three
decades, and in recent years has been simplified and customized for application in dif-
ferent regions of the world. It has been applied by the World Bank and other international
organizations in numerous recent disasters, and provides a solid framework for estimating
the impact of damage, loss and needs costs.

DALA Conceptual Framework

The DALA methodology is based on the use of a system of national accounts for the
affected country as a means of assessing the damage and losses caused by disaster. It
enables one to estimate the value of property destroyed by the disaster (damage assess-
ment), and the changes to the economic flows caused by the temporary absence of this
destroyed property and impacts on economic performance (loss assessment). In addi-

15 Handbook for Estimating the Socio-Economic and Environmental Impact of Disasters, Economic Commission for
Latin America and the Caribbean, United Nations, second version, 2003.
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tion, it also forms a basis for assessing the negative impact on individuals and household
incomes and on overall social well-being.

Damage is defined as the monetary value of property wholly or partly destroyed. Losses
are defined as the changes in the flow of goods and services that will not be supplied until
the destroyed property has been rebuilt.

Macroeconomic effects arise from the damage and losses caused by the disaster. Post-
disaster macroeconomic analysis includes the examination of the impact on gross invest-
ment, taking into consideration the investments to be made during the reconstruction,
examining the potential inflation arising from the effects of the disaster, and the negative
effects on employment and income at individual, household and family levels.

Finally, needs are defined, within the context of the DALA methodology, by estimating the
financial requirements for resilient recovery and reconstruction for all impacted sectors of
the economy, based on public policies as well as on preliminary strategies for recovery
and reconstruction that take into consideration the possibility of “building back better” the
destroyed or damaged assets, within financial constraints. Needs for resilient recovery and
reconstruction are estimated for both the public and the private sectors, since disasters
affect the society and economy without prejudice, and both sectors will require support for
reconstruction.

Social Impact Assessment Methodology

The Thailand Rapid Assessment for Resilient Recovery and Reconstruction Planning
complemented the DALA methodology with a targeted Social Impacts Analysis (SIA).
Relying mostly on qualitative, field-driven research methods, the SIA aims to provide a
better understanding of the full impacts of disasters on affected communities and highlights
critical issues that would otherwise remain hidden: (i) cross-cutting issues, such as social
accountability and negative coping strategies, that do not fit neatly within one particular
sector; (ii) the perspectives of affected communities and their key priorities; and (iii)
community dynamics and how these affect recovery. Understanding how affected people
relate and why they employ the survival strategies they do is critical for designing better
recovery programs but is difficult to gauge using primarily quantitative methodologies
alone. The social impacts methodology is particularly helpful in identifying whether
particular social groups or areas are (at risk of being) excluded from rehabilitation and
reconstruction efforts. Incorporating such analysis into the Rapid Assessment and its
recovery framework as well as into post-disaster programs enables the needs captured

by the analysis to be used as the basis for resource mobilization and allocation and
establishes a baseline for subsequent monitoring. Conducting such analysis as part of a
Rapid Assessment can help identify such issues early, expanding the range of information
available to government and other aid providers and enabling the reconstruction frame-
work to be tailored better to community-level social realities.

The SIA was implemented in Lop Buri, Uthai Thani and Nakhon Sawan provinces in the
Central Plains area of Thailand between November 7-25, 2011 by a World Bank team

in close collaboration with local civil society organizations and relevant ministries. The
field guide developed for the SIA focused on collecting data on three areas of inquiry
using qualitative methodologies. The research tools, focus group discussions (FGD) and
key informant interview (KII) guides were pre-tested in Prachinburi in the eastern region
of Thailand. The three areas of inquiry included (i) livelihoods and coping strategies; (ii)
social relations and cohesion; and (iii) governance, with a particular focus on the distribu-
tion of relief assistance. The team collected insights from a mix of 12 sites (one urban and
three rural sites for each province) to understand how the impact of the floods may have
varied across sites. The following sites were covered by the SIA. In Lop Buri: (i) Ban Pom
municipality; and (ii) Phonamob village (Patarn sub-district); sub-district of Pho Kao Ton
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and in Sratawaew sub-district; in Uthai Thani: (i) Pakkabadsamphan, and (ii) Hardthanong
in the sub-district of Thasung; Bungtaptae in Thasung sub-district and Wang Sathit and
Neuan Tontarn in Nong Paiban sub-district; in Nakhon Sawan: (i) Nakhon Sawan munici-
pality and (ii) the following three communities: Tapkrit Pattana (Moo 8); Nuen Thong (Moo
7) and Yansawai (Moo 4). In addition, the team conducted additional informal interviews in
Koksamutr in Lop Buri. These communities were selected in coordination with the Minis-
try of Social Development and Human Security, the Department of Disaster Prevention
and Mitigation and civil society organizations. Focus group discussions (FGD) and key
informant interviews (KlIs) were held with the following groups within the communities: (i)
informal workers (daily laborers), small business owners and low income civil servants, in
urban areas; and (i) in rural areas the team conducted three separate focus groups — two
with individuals representing a range of occupations and a third FGD was held exclusively
with farmers. A total of 30 FDGs and 70 Klls were conducted for the SIA.

Rapid Assessment Process

The DALA relies on the estimation of disaster effects on the impacted sectors of the
affected economy. Once all sectors have been assessed in terms of damage and loss,
the results are aggregated to obtain the total amount of disaster effects ensuring that no
double accounting and/or gaps exist. This aggregation of data will enable the estima-
tion of financial requirements or needs to achieve full recovery and reconstruction of the
economy.

The Rapid Assessment covered 18 sectors and crosscutting issues with a geographic
extent of 26 provinces. The sectors and sub-sectors listed below were included in the
assessment. Note that the Social Impacts Assessment, the Social Protection Sector,
Livelihoods and the Disaster Risk Management (DRM) Sector did not use the DALA
Methodology in their Recovery and Reconstruction work.

Table 3:
Infrastructure Productive Sectors teams fielded for
» Flood control, drainage and »  Agriculture the Rapid Assessment
irrigation e Industry and commerce
« Transport «  Tourism
»  Telecommunication » Financial and insurance
+  Electricity

- Water supply and sanitation

Economics Social
e Macroeconomics e Health
+ Livelihoods and Migrant workers +  Education
+ Housing
Cross Cutting »  Cultural heritage
«  Environment « Social Protection
»  Gender » Social Impacts Assessment

« Disaster Risk Management

The Rapid Assessment process involved many steps and activities, beginning with a two-
day DALA methodology orientation for all participating team members including represen-
tatives from all line ministries, the EU, the UN Country Team, and the World Bank. This
was done in conjunction with the collection of baseline information and data on damage
and losses provided by the government through different line ministries, provincial authori-
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ties and local governments. Immediately after, the DALA assessment sector teams carried
out plausibility reviews of the data, including triangulation and independent verification of
the data, through field visits and surveys in the affected flooded areas.

Baseline data across the various sectors of the economy were reviewed to provide the
best possible reference for the analysis. This included desk reviews of available information,
identification of information gaps, and possible sources for filling them. Sectoral teams
undertook brief field surveys of selected, affected areas where extensive consultations
non-governmental organizations, business owners and other stakeholders.

In addition to the above, a special sample survey of industrial and trade shops — including
those in the informal sector — was undertaken in cooperation with private sector associa-
tions to obtain information on their special damage, losses and needs.

2.3 Principles for Resilient Recovery and
Reconstruction

In the aftermath of the flood disaster, the focus will necessarily be on establishing a recov-
ery and reconstruction program that responds to the immediate effects of the disaster.
The challenge ahead is to ensure a medium- and long-term focus, and non-structural as
well as structural elements are incorporated so that the opportunity to reduce vulnerability
to future disasters is not lost in the race to reconstruct physical damage as quickly as
possible. International experience in responding to disasters has ensured a number of
lessons learnt for recovery and reconstruction. While the institutional arrangements for the
implementation of recovery and reconstruction programs inevitably differs across countries
and regions, a core set of guiding principles has emerged from these lessons and experi-
ences which should be considered in Thailand’s 2011 flood resilient recovery and recon-
struction program. The following principles are the most relevant:

Include non-structural measures, in addition to structural measures, in recovery plans
such as legislation and policy reviews, improved institutional arrangements, coordination
mechanisms, communications strategies, and community-engagement in planning and
prevention.

Ensure a holistic socio-economic focus for recovery and reconstruction that goes
beyond responding to the economic impacts of the damage and focuses on promoting
resilient livelihoods, establishing social support systems that function in times of crisis,
and supporting the vulnerable.

Establish strong leadership and institutional frameworks that can manage disasters
when they hit. This requires strong engagement at all levels of government, and with civil
society.

Focus on prevention and disaster management rather than control. Particularly in the
context of climate change, disasters will happen. Ensuring sectors are resilient, and the
population is ready to manage disasters is more effective than trying to avoid their
impacts. This can start with establishing a medium- to long-term resilience strategy now
that focuses beyond the recovery period, and builds disaster risk management planning
into sectoral strategies and programming.
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2.4 Productive Sectors
Agriculture Sector

Summary

This chapter outlines the impact of the floods on the agriculture sector in the 26 provinces
in the central, northern and northeastern regions. Crops were worst affected by the floods.
The following tables summarize the total damage and losses in the 26 provinces in the
crop, livestock and fisheries sub-sectors. The crops most affected were rice, sugar cane,
cassava, sweet corn, maize, vegetables, and fruit trees (e.g., milk banana, guava, mango)
planted in approximately 11,460,000 rai'® of land. It was estimated that in the 26 provinces,
much of the area that was planted with rice, sweet corn, vegetables and fruit trees had
been under water since the first/second week of September until the time of writing, result-
ing in a total loss of crops. Farm machinery such as tractors, power tillers and threshers
have been damaged and will need repair. The damage and losses are exceptionally high
because the 2011 floods arrived earlier and lasted longer than normal. Damage to soil has
not been widely reported, however, as many areas were still inundated at the time of writ-
ing, a proper assessment was not possible. Table 4 shows the estimated affected areas
for crops, fisheries and heads of livestock affected.

Table 4:
Region Affected Affected Affected Affected Overview of fotal dam-
9 provinces crops (rai)  Livestock (heads) Fishery (rai) aged crops, livestock and

fisheries

Central 14 1,844,327 2,148,271 142,039

North 4 3,249,466 3,202,310 16,668

Northeast 8 2,220,912 846,330 18,418

Total 26 7,314,705 6,196,911 177,124.82

Source: Ministry of Agriculture and Cooperatives, Thailand. www.moac.go.th, accessed on November 21, 2011

It was reported that 687,522 farmers — practicing cropping, livestock rearing and fisheries
management — have been affected by the floods. Table 5 summarizes the total affected
farming population disaggregated by region, occupation, showing average land loss per
farmer for the agriculture crops®’.

Thanks to the media’s broadcasts prior to the floods and slow move of water, many of the
large animals, such as cattle, ducks and pigs were moved to higher grounds and roads
and were saved from the flood. However, farmers still lost some cattle and pigs. Major
losses were experienced in poultry; many of the small- and medium-sized poultry entrepre-
neurs were reported to have lost almost all of their stock, including tools and equipment,
and fighting cocks. The total number of livestock lost is about 29.34 million heads'®.

16 Source: Ministry of Agriculture and Cooperatives (DDPM Situation Report from November 22, 2011)
17 The numbers estimated for this research are preliminary and subjected to revision.
18 Source: Ministry of Agriculture and Cooperatives (DDPM Situation Report from November 22, 2011)
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Region

Central
North
Northeast

Total

Number of

Number of Number of af- | Number of af- | Total number| Average land af-
affected |affected crops |fected livestock | fected fishery | of individual | fected/farmer for
provinces farmers farmers farmers farmers crops (rai)
14 127,979 91,137 26,919 246,035 12.62
4 125,633 33,646 13,595 172,874 9.04
8 225,857 23,364 19,392 268,613 15.19
26 479,469 148,147 59,906 687,522 12.86

Source: Ministry of Agriculture and Cooperatives, Thailand www.moac.go.th as of November 21, 2011

Table 5:

Population engaged in
agriculture and affected
by floods in 26 provinces

Table 6:

Agriculture sector — Dam-

age, losses and needs in
Thai baht, millions

Inland fisheries, mainly aquaculture — which is a major source of cash income for subsis-
tence fishermen — were largely affected. Damage to fisheries assets such as cages, nets
and other gear were reported. Some hatcheries also reported damage to their infrastruc-
ture. Large stocks of fish and brood stock fingerlings were reported lost. A total of 261,065
rai of inland aquaculture ponds have been affected.

In the short term, it is extremely important to facilitate the return of farmers to their fields,
fishermen to their water ponds and agriculture-based entrepreneurs to their enterprises.
Needs are enormous, and appropriate interventions are urgent. In some circumstances,
farmers and fishermen may not be able to recover from the disaster without assistance.
With machinery and stock damage, inputs lost and no access to credit, many small farm-
ers may not be able to cope with the disaster. The estimated needs presented in this
chapter recommend appropriate and effective assistance. Facilitating farmers to get afford-
able and good quality inputs such as seeds and fertilizer would assist them in getting back
to their daily business. In addition, a strong monitoring system would need to be applied,
with possible participation of non-government actors, to ensure that the short-term support
measures extended by the government are properly managed. Similarly, actions need to
be taken to look at interventions for the medium- and long-term, giving due importance to
disaster risk reduction and preparedness.

Disaster Effects

> 24
mmm

Agriculture 5,184 31,135 36,319 0 36,319 7,703 1,009
- Food crops 5,028 27,129 32,157 0 32,157 - - -
- Perennial crops 156 4,006 4,162 0 4,162 - - -
Livestock 344 2,771 3,115 0 3,115 174 67 0
Fisheries 137 809 946 0 946 53 27 0
Cross cutting sector 521 513 20
Total 5,666 34,715 40,381 0 40,381 8,451 1,616 20

Sector Context

In Thailand, the Ministry of Agriculture and Cooperatives is the major stakeholder in the
agriculture sector. Within the Ministry of Agriculture and Cooperatives (MOAC), there are
15 Departments, five state-owned enterprises and three public organizations. Furthermore,
the Bank for Agriculture and Agricultural Cooperatives (BAAC), under the auspices of the
Ministry of Finance, reaches almost 90 percent of the farmers in Thailand and

THAI FLOOD 2011 RAPID ASSESSMENT FOR RESILIENT RECOVERY AND RECONSTRUCTION PLANNING | 21



provides short- and long-term credit. The National Economic and Social Development
Board (NESDB) is responsible for agricultural and natural resource management and plan-
ning. Other relevant agencies involved in the agriculture sector include the Ministry of Natural
Resources and Environment (MNRE), Ministry of Science and Technology (MOST), Thai
Research Funds (TRF) and the National Research Council of Thailand (NRCT).

Share of agriculture in the national GDP is about 8 percent in Thailand. The total area
used for agriculture in Thailand is 139.8 million rai (22.37 million hectares), which accounts
for approximately 43.6 percent of total land in the country. Twenty-two percent of agricul-
tural land is irrigated. Most of the 26 assessed provinces are situated in the Central Plains
and the lower northern region of the Chao Phraya River Basin in which there are 15 dams,
three of which are major dams.

The agriculture sector provides adequate food for the population and produces substantial
surpluses of some commodities for export. Roughly 40 percent of Thailand’s labor force is
employed in agriculture. Rice is the country’s most important crop, and Thailand is a major
exporter in the world rice market. Other agricultural commodities produced and exported
in significant amounts include tapioca, rubber, corn, cassava, chicken, animal feed, fruits,
vegetables, sugar, fish and fishery products. Exports of processed foods such as canned
tuna, canned pineapple, and frozen shrimp also hold a large share in the world market.

The type of agriculture farmers are engaged in — whether cash cropping, subsistence
farming, or a combination thereof — varies from region to region and within regions. In the
Central Plains, there are farmers who mainly farm cash crops such as maize, sugarcane,
cassava, vegetables, and fruit. In the rice bowl region of the Central Plains, farmers grow
rice as the main crop for sale.

Agriculture is dominated by smallholders, most of whom have either outright title to the
land or effective possession of it; tenancy is widespread in parts of the Central Plains. The
average national land holding size is 20 rai'® (3.2 ha), and the average land holding size
in the Central Plains is 29 rai (4.64 ha) (2006/7).

Farmers in Thailand are accustomed to heavy rains and flooding, which normally occur
between late August and early September. Cropping patterns are accordingly planned
around the expected flood. For example, farmers in flood-prone areas in the central region
(e.g. Ayuthaya) grow rice earlier so that they can harvest before the flood arrives. In the
past, the farmers generally grew low-yield varieties of floating rice. Today, most farmers
grow short-duration cycles that can be harvested in late August. However, the 2011 flood
arrived much earlier than normal, with excessive amounts of water and waves, which
severely impacted the livelihoods of several million farming families in the Chao Phraya
River Basin.

In general, female farmers in Thailand have predominant economic roles in the agriculture
sector, particularly in terms of investment, harvesting, marketing and trading. Male farmers
take responsibility for the plowing and making decisions on major farm investments.
Gender roles are normally well defined in the agriculture sector, which was verified

during the field surveys and interviews with farmers. Families interviewed confirmed a
clear division of labor between male and female family members. In Thai society, the
family relationships are matrilineal as lands are inherited to daughters. This is consistent
with anthropological literature on Thailand. When asked about the costs and revenues of
farming related activities, the responses mainly came from the female farmers, who
articulately responded to the practical questions on agriculture production, investment,
marketing and trade.

19 1 hectare (ha) = 6.25 rai
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Damage and Losses
Damage

Flood water took over crop

fields, inundated houses,

submerged poultry farms and

livestock barns, washed away

aquaculture ponds, damaged

the farm machinery, silted

irrigation canals, damaged

other irrigation infrastructure,

and caused damage to

machinery in slaughter houses

and fish hatcheries. The

quantity of water was more than

an ordinary farming household

was able to manage. Farmers

and livestock entrepreneurs

visited in Nakhon Sawan and Lop Buri provinces explained how they fought the water for
a few days by putting sand bags and pumping the water continuously with a view to saving
their machinery, equipment, and other assets. However, they just had to give up as their
pumps stopped working and the water level kept on rising.

The major damage caused to the agriculture sector can be summarized as follows:

Crops

Damage to farm machinery such as tractors, plows, threshers, and farm tools was
reported. Many tractors and power tillers were moved to higher ground, but many other
machines that could not be relocated remained under water for long periods and during
the field visits, many machines were seen lying in need of repair. The farmers reported
that actual damage to the machinery could not be calculated as there are no mechanics
available in the villages to assess the costs of repairs. The estimated value of damage
to machinery is THB 5.2 billion, assuming that the cost of repair will increase due to the
urgency of the repairs and the lack of mechanics at village level®. For permanent crops,
thousands of rai of fruit trees drowned from being under water for more than a month.
During field visits, the team observed farmers felling and heavily pruning mango trees that
would no longer bear fruit.

Farmers hoped to return to their fields by January 2012, and that the floods will have
deposited fine silt on their farms, which would help produce better yields during the next
harvest. This will not be known, though, until the quality of soil can be assessed after
floods have receded. But this will largely depend on the quality of water that the floods
brought. If the water brings in sediments only, it will help boost the production the following
year, however, if it carries toxic materials from industries it may lead to lower production.

20 gee assumptions in Annex 3
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Temporary shelter for pigs in Nakhon Sawan
Damage to farm roads and land holding could
not be assessed due to a lack of data, and
the fact that many areas were still under water
during the assessment period.

Livestock

Reported damage to the livestock sub-sector
are mainly on farms for animals such as layer
chickens and swine. Respondents reported
major damage to assets and equipment in the
livestock barns, poultry farms, hatcheries (for
chicks and fingerlings), animal shelters and
small tools privately owned by the farmers.
During field visits in two provinces, the team
observed damage to cooling units, fans and

Temporary shelter for pigs in Nakhon Sawan

back-up power supply units in poultry farms, walls and roofs of animal shelters, and to
equipment in hatcheries and slaughter houses. Owners of large-scale commercial swine
farms and cattle smallholders reportedly moved their animals elsewhere before the flood

arrived, and therefore experienced less damage.

Fisheries

The floods heavily affected subsistence fisher folk and professional fish farmers. When
water came into their houses, they were able to move their fishing gear to upper floors.
However, the nets around the ponds were damaged and many could not be reused. Not
much damage to the ponds was reported, however many of the fishponds are still under
water and actual damage in the ponds can only be assessed once the water recedes.
Table 7 illustrates the summary of damage in the agriculture sector, covering all the three

sub-sectors.

Table 7:
damage by ownership, in
Crops 0 5,184 5,184 Thai baht, millions
Irrigation and drainage systems 0 283 283
Agricultural machinery and equipment 0 4,252 4,252
Storage and buildings 0 511 511
Value of plantations 0 138 138
Livestock 0 344 344
Animal life 0 11 11
Poultry barns and machinery 0 333 333
Fisheries 0 137 137
Hatcheries and machinery 0 137 137
TOTAL 0 5,666 5,666

Source: Estimates based on data from MOAC and field survey

*Note: The damage is calculated based on replacement cost; however, if it is calculated based on repair cost of only

ploughs, the value will reduce to THB 1.1 billion.
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Losses

Crops

The flood severely affected crops in all areas that were flooded. According to the assess-
ment findings* of the 26 assessed provinces, huge losses were incurred to major
agriculture crops, such as wet season rice, sweet corn, vegetables, flowers such as
orchids and marigolds, and fruits including bananas, guava and mangoes. Other affected
crops include sugar cane, maize, cassava, coconut, and other fruit trees. Wet season rice
— the main seasonal crop in the Chao

Phraya River Basin, normally planted

in August and harvested in November/

December — was the most affected crop.

Some medium-sized farmers (about 50
rai) reportedly sold some premature rice >
(up to 30 percent) that had not flowered

properly before flooding started® in

order to generate some operational

cash. However, small farmers (about

1020 rai) lost most of their rice crops.

Given the length of time the crops have

been under water — and are projected

to be under water after the assessment — it is very unlikely that any rice crops will be
salvaged. Toward the end of the assessment some farmers had restarted farming in fields
from which the water could be pumped, but the percentage of such land was low com-
pared to the overall area of damaged rice crops.

2

The assessment team estimates?®® total losses to the crop sub-sector in 2011 accounts for
about THB 27.5 billion.?

Livestock

The communities were informed in advance about the flood through different media sources.
Thanks to the timely early warning the farmers were able to move their large animals, such
as cattle and pigs to higher ground, which reduced losses for these farmers. Nevertheless,
a portion of the animal flock was lost in all areas due to either drowning or stress. Many
households reported selling a few heads of livestock after the floods to generate cash,
though at a significantly lower price than normal. In addition to their livestock, farmers
reported losing their feedstock and vaccines. Cows producing milk also produced less milk
due to high stress.

21 Ministry of Agriculture and Cooperatives (MOAC), Office of Agriculture Economics (OAE), Bank for Agriculture and
Agricultural Cooperatives (BAAC), Satellite Imageries, direct observation and interaction with farmers during the

field visit, discussion with village heads, and government officials, etc.

22 premature rice produce is used for animal feed production.

23 From first week of September.

24 See assumptions in Annex 3

B tis important to note here that the estimate of loss carried out by the agriculture sector team is lower than the
loss and damage reported by the farmers in 67 provinces, which totaled THB 28,463 million. This figure,

as reported by the MOAC also includes the loss of production and damage to permanent trees.
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Chickens could not be moved anywhere even after the farmers saw the water coming in,
especially inside the poultry farms. Poultry entrepreneurs suffered major losses as most
of their broilers and layer hens died during the flood. Farming families also reported losing
many of their fighting cocks —, which were good sources of cash — to shock and thirst.

The estimated total overall loss in the livestock sub-sector is reported to be around THB
1.9 billion in the 26 affected provinces.

Fisheries

Inland fisheries/aquaculture and artisanal fishing livelihoods play an important role in
in-land communities by providing protein as well as source of cash income to local house-
holds, whilst using very little land®. The assessment revealed significant losses in the
fisheries sector. In most cases, a large number of fish, many of them grown for export,
were reported lost. The most common species for domestic sale and export®” produced in
the 26 assessed provinces suffered major losses.

Table 8:
Agriculture sector — Estimated

Of the 26 assessed provinces, the total losses to the fisheries sub-sector are estimated to losses in 2011-2014 by

be roughly THB 809 million in 2011. Table 8 summarizes the total losses, disaggregated commodity, in Thai baht,
by commodity for each year from 2011 to 2014. millions
2011 2012
Rice 26,645
—————
Fruit trees 1,927 1,204
—————
Maize
—————
Livestock 1,997
—————
Swine
—————
Other
—————
Tilapia
—————
Shrimp
—————
Total 30,328 2,701 1,204

Source: Estimates based on data from MOAC and field survey

*Note: Total Losses in 2011 consists of three components; (1) Total production losses (2) Higher production cost and
(3) Losses due to forced early sale. Total losses in 2012-2014 consist of losses of production of permanent trees,
and losses of meat and egg production due to death of animals.

26 Some artisanal fishers visited in Nakhon Sawan and Lop Buri provinces had 2 rai of fishponds on average without
land ownership. Nakhon Sawan is the largest producer of fresh- water fish as it is the home to the largest swamp

in Thailand — the Bueng Boraphet. Fishers and real estate developers have illegally encroached on the swamp,
reducing its area from more than 300,000 rai to less than 100,000 rai today.

21 Major species of fish reported to have been lost were catfish, tilapia, stripped snakehead fish, white shrimp and
tiger shrimp.
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Table 9 summarizes the total damage and losses in the agriculture sector covering all
three sub-sectors in 26 provinces.

Table 9:

Agriculture sector — Damage Province 2011 2012 201 3 2014
and losses by province in Damage | Losses | Total Losses | Losses | Losses
Thai baht, millions

Ayuthaya 552 3,906 4,458

Chachoengsao 1,962 2,210

Kalasin

Lop Buri

Nakhon Nayok

Nakhon Sawan

Pathum Thani 1,645 1,834

Phichit

Roi Et 1,383 6,335 7,718 248

Saraburi 1,184 1,292

Si Sa Ket 864 3,621 4,485

Surin 1,124 1,373 17

Uthai Thani

Source: Estimates based on data from MOAC and field surveys

Reconstruction and Recovery Requirements

The recovery and reconstruction initiatives proposed in this chapter are aligned with the
overall priorities, plans and policies of the Royal Thai Government. Further consultations
at the community, district, provincial and central level are recommended, as well as taking
into account cross-cutting elements such as social and environmental sectors, in order to
set a strategy that holistically addresses the reconstruction needs of the country.

Response to the Floods

The Ministry of Agriculture and Cooperatives (MOAC) and the Bank for Agriculture and
Agricultural Cooperatives (BAAC) rolled out a short- and medium-term plan to alleviate
pressure from agriculture related damage and losses?®. Some of the main plans are listed
here.

28 http://www.moac.go.th/ewt_news.php?nid=7465&filename=index (accessed November 17, 2011)
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MOAC aims to provide inputs such as livestock breeds, seeds and animal feed to help
farmers get back to farming quickly. At the time of writing, the MOAC was attempting to
secure about THB 1.7 billion to procure 71,200 metric tons of rice seeds for distribution.
Under the plan, farmers that lost 50 percent or more of their crops would get up to 10
kilograms of seeds per rai, with a maximum compensation of 10 rai per farmer.

BAAC introduced a three-year debt suspension scheme for farmers with less than THB
500,000 in loans, and introduced a new program that allows farmers with less than THB
100,000 in loans to apply for new loans.

Another short-term relief initiative the government is undertaking is to provide a holistic
assistance to farmers such as provision of veterinary services and cleaning of damaged
areas.

Programs providing compensation for damage in crop, livestock and fishery sub-sectors
are as follows?®. The government plans to provide compensation for rice crops, field crops,
and permanent crops based on the number of rai a farmer farms. This planned assistance
aims to cover 100 percent of damaged lands. Similarly, fisher folk are eligible to receive
compensation for every rai of fresh water aquaculture, inland aquaculture ponds, up to a
maximum of 5 rai per household, as well as for aquaculture cages lost or damaged. In the
livestock sub-sector, the planned compensation amount varies by animal, and by age of
animal, with cattle and calves, swine and piglets all receiving varying rates of compensa-
tion — and all of them being capped at a maximum. Additionally, the Department of
Disaster Prevention and Mitigation (DDPM) announced plans to provide compensation for
damaged houses, loss of farm equipment and barns.

Three observations should be noted here. First, the compensation for the loss of crops
and animals does not distinguish between the cost of damage (to property, livestock and
permanent trees) and production losses. Second, farmers will have to file many compen-
sation claims forms for access to assistance from various departments, which means that
some farmers may not access the compensation for which they are eligible. Finally, the
local governments, the district and provincial or regional administrations, are compiling the
aggregated information on estimated losses, damage and claims. This could result in a
lack of detailed information on damage to farm machinery and household level assets as
only the aggregated information are recorded.

The recovery and reconstruction efforts in the agriculture sector are to be coordinated and
facilitated by the Royal Thai Government through relevant line ministries and departments.
MOAC will be the lead implementing agency, through its Department of Agriculture Exten-
sion (DAE), Department of Livestock Development (DLD) and Department of Fisheries (DOF),
and in close collaboration with the BAAC. Collaboration could be made with national and
international CSOs, research institutions, foundations, and other relevant institutions in this
endeavor.

The private sector plays a dominant role in the agriculture sector in Thailand and has
been largely affected by the floods through damage to small-, medium- and large-sized
entrepreneurs, traders and agri-industry owners. Commercial rice mills, poultry farms, fish
hatcheries, pig farms, etc. need to restart business, for which they need immediate access
to capital, and BAAC and even commercial banks would have an important role in recovery
and reconstruction efforts.

29 5ee Annex 2 for further detail.
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Challenges to Recovery and Reconstruction

A majority of the rural Thai population makes their living out of a combination of farming
and off-farm activities, including some off-farm employment and small businesses (shops,
local trade, etc). This assessment registered severe damage and losses to croplands,
fishponds, and livestock as well as damage to irrigation systems, and these are likely

to have serious socio-economic implications on the livelihoods of the people who were
affected. Damage to critical rural infrastructure such as rural roads and bridges would
potentially limit mobility and access to markets of people in the affected provinces. Small
businesses including home-based agri-businesses have also been affected. At the time

of the assessment visits, prices of food and meat were reported to have risen significantly
above the pre-flood level. Similarly, the price of animal feed rose after the floods, and farmers
speculated a high price increase for rice seed, fingerlings and other inputs. Meanwhile,
due to urgency of cash requirements for daily household expenses farmers were forced to
sell some of their livestock assets to generate cash at a much lower price than would be
expected during this time of year. During the field visit, one female farmer reported to have
pawned her gold jewelry to pay for the preparation required for the next cropping season.
Artisanal fisher folk feared that the middlemen may only offer fingerlings and fish feed with
more pre-conditions attached, and that they would not receive timely support for the prepa-
rations for the next season.

Farmers in different provinces practiced inter-family lending and borrowing, and borrowing
from local cooperatives at different interest rates. Systems also existed for borrowing
seeds and seedlings, and such systems looked to be working well in the communities.
However, farming families with access to banks for credit reported holding debt, and were
much relieved after getting the news on debt suspension from the banks for the next two-
to-three years. The farmers however were still found to be under stress from the amount of
damage and losses to their enterprises and for fear of the accruing interest on loans. Most
of the farmers confirmed paying the interest on their loans regularly, but very few of them
claimed to be able to pay the capital loan back, even in installments. Thanks to the resilient
nature of Thai society and culture, a high level of confidence for rebuilding their livelihoods
was observed in the farmers. However, with the given scale of damage and losses, there
is a significant socio-economic impact on the livelihoods of the rural farming families and
fisher folk, and the size of support needed to ‘build-back-better’ will be enormous. Immediate
measures therefore are vital for recovery and reconstruction.

Recommendations for Reconstruction, Recovery and Resilience

The floods started affecting Thailand from May 1, 2011, and the government has since
introduced a myriad of measures to alleviate the losses and damage. Table 10 below
summarizes the government’s initiatives related to the agriculture sector and identifies
plausible limitations based on information gathered during the field visits and observations.
Recommendations regarding each policy are included here, and subsequently a detailed
discussion of the short-, medium- and long-term recommended activities.
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Table 10: Agriculture sector — Summary of government’s compensation plan in agriculture sector, limitations and recommendations

Crops

Problem Government Responses Limitations Recommendation

Fisheries
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Strategy for Short-, Medium- and Long-term Recovery

As already mentioned earlier, it is extremely urgent to help the flood-affected rural popula-
tion re-establish their normal livelihoods, for which an urgent injection of cash and other
inputs are necessary. While, at the time of writing, some farmers had already begun to re-
turn to their farms and begin their new seasons of short duration cash crops (i.e., marigold
flowers, chili and other vegetables), others were still waiting for the water to recede.

The Short-term Recovery Strategy (up to 6 months)
A.) Equitable Cash Compensation

Accelerate equitable cash compensation in some areas.

e It is not clear whether farmers with unwritten land rent contracts will be eligible for
government compensation. This needs to be urgently clarified.

* Disseminate the information and publicize the details of all compensation programs
to the public, especially farmers, through various media sources.

* The central government should instruct local governments and provincial adminis-
trations to collect data on damage by types of assets and farm equipment and
compile them properly in a disaggregated way. This information will help policy/
decision makers to identify the needs for repair of farm machinery and the needs
to replace other farm equipment. It will also enable the machine manufacturers to
plan their expansion of production capacity.

B.) Provision of Inputs — Cash, voucher or in-kind support

* The government should accelerate the process of distribution of agriculture inputs,
either in-kind or in form of cash/voucher.

e Provision of rice seeds: Currently, the Department of Rice is trying to provide
30,000 to 40,000 tons of rice seeds, which aims to cover about 400,000 rai of
farms; additional demands can be met by the market. However, seeds provided by
private companies often face quality issues. The lack of uniformity and quality of
seeds is a major problem that requires urgent attention. Hence, an effective
monitoring process with possible involvement of non-government actors to monitor
the quality of seeds sold in the market and release necessary information for the
farmers is necessary.

* Provide seeds and seedlings for other crops and ensure an effective monitoring
system. Providing necessary information to the farmers on where to get seeds and
seedlings should be a priority so that they can plant on time and thereby shorten
the cropping season.

* Provide improved livestock breeds, animal feed and animal health services
complemented with necessary awareness on types and effects of animal diseases.
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¢ In order to stabilize input prices, the government may need to intervene in the
input markets in some areas where the input prices have risen exorbitantly.

C.) Support to repair or replace damaged farm machinery, fishing gear and
livestock barns

* Accelerate the delivery of cash transfers in some areas that have not yet been
distributed.

* Coordinate with vocational schools to mobilize mobile units of mechanics and
technicians at the local levels in all provinces. These activities should be carried out
in close cooperation by the provincial administration and local governments.

D.) Other livelihoods support

 Create public works or employment programs for farmers and unemployed
persons. Cash-for-work can create employment as well as support agricultural
livelihoods, through cooperation with the irrigation and social sectors.

The Medium-term Recovery and Reconstruction Strategy

Though medium-term activities in principle are meant to start after the first six months
of early recovery phase, there is no clear boundary line between the two phases.
Ground works for the medium-term activities therefore need to start as soon as
possible. The medium-term recovery strategy could be summarized as follows:

A.) Government Cash Compensation

* There is confusion between the loss of income, properties and capital. Therefore,
in future, there should be a clear distinction between compensation for losses and
damage. This distinction is necessary for the loss of income or the damage of
capital or assets. For example, the costs of breeders or hens are higher than that
of fingerlings and chickens. Necessary policy work, therefore, should be carried out
to review and clarify compensation policies.

* There should be a limit on cash compensation for affected farmers for all damaged
products and inputs. Currently, affected farmers can claim 100 percent compensa-
tion for damaged lands, while there is a maximum limit of compensation for
livestock, fisheries and farm machinery (see Annex 2).

* Streamline the administrative processes for compensation application. Currently,
a household that happens to be involved in more than one type of activity is
required to submit several compensation forms to different government line
agencies. Streamlining these procedures into a single form and supporting affected
households by providing information about the procedures and how to fill the forms
would help families considerably.
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B.) Limit cropping intensity

¢ In the past, farmers in flood-prone areas grew floating rice. However, the yield
was low. After the development of the short-duration paddy, farmers in irrigated
areas began to grow five crops in a two-year time frame. Crops in the Chao Phraya
River Basin, which are grown in the wet seasons, are always vulnerable to floods
and significant losses are experienced almost every year. Therefore, the govern-
ment should discourage farmers from growing more than two crops a year,
particularly in flood-prone areas. To compensate, alternative cropping or other
means of livelihood would be necessary, which would require some technical and
policy work.

C.) Research and Development

* The government should invest on Research and Development (R&D) on the
floating rice with higher yields and quality. Floating rice is less vulnerable to flood
risk than the short-duration rice, and an improved variety of floating rice could be
more attractive to farmers than the short-duration rice in flood-prone areas.

D.) Disaster Risk Reduction and Management (DRRM)

* The government should improve the weather forecast capacity and establish an
effective early warning system. For effective system, local governments with
connected territories must work together and become more proactive in providing
the information to the rural farming community and fisher folk. This should link with
action from the recommendations in the DRM chapter.

* The government should support farmers’ adaptation techniques such as changing
cropping patterns and the cropping calendar, and improving farm management.

e Strengthen information management systems. There should be a compilation
of detailed information on damaged agricultural and other assets provided by
affected farmers. The government should streamline the procedures of compensa-
tion claims by asking farmers to file only one single form that contains complete
information on the impact of disasters. In addition, the government should also
initiate a comprehensive disaster information system. For example, GISTDA
should be encouraged to carry out an in-depth ground-truthing survey, which will
allow the government to validate the damage reported by farmers and make more
accurate estimates of the agricultural production as well as the extent and degree
of real damage and losses.

E.) Crop Insurance

* The government has already initiated a crop insurance program in Thailand,
however the program still needs momentum and increased popularity among Thai
farmers. Due to the damage and losses incurred in this flood, farmers have shown
a keen interest in participating in such a program and expressed their willingness
to pay premiums. This opportunity needs to be tapped and necessary work needs
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to be done together with private insurance companies to translate it into practice.
See the recommendations regarding disaster and agricultural insurance in the
DRM chapter of this paper for a framework for assessing feasibility.

Strategy for Long-term Recovery and Reconstruction

Agriculture is very much dependent on water management. Proper water manage-
ment would therefore be a key to better preparedness and risk reduction against
flood disasters in agriculture sector. The long-term strategy would therefore be as
follows:

A.) Water Management

e Water management for agriculture must adopt a holistic approach that takes into
account water management issues related to floods and drought. The Flood,
Irrigation and Drainage chapter of this paper provides recommendations with
regard to the overall Integrated Water Resources Management that would
facilitate this holistic approach.

Table 11 presents a summary of needs for implementing short-, medium-, and long-
term recommendations in the agriculture sector.

Type of Activity < 6 months 6 - 24 months 2-5 years
Repair irrigation system and drainage system 283 0 0
Repair agricultural machinery and equipment 4,252 0 0
Repair destruction of storage and other buildings 491 491 0
Provide agriculture inputs and other support 3,168 1,009 0
(Transferred in kind or cash/voucher for input,
repair of machinery, etc)

Provide livestock inputs and other support 174 67 0
Provide fisheries inputs and other support 53 27 0
(provide restocking of fingerlings or cash for inputs,
fishing gears, machinery, etc)
Cross-Cutting programs 15 11 10
Cash for work 11
All Crops/livestock/fishery Insurance Program 0 4 10
Monitoring and Research Study Works related to 4 7 0
study of limiting crop intensity, DRR/DRM

Total 8,451 1,616 20

Disaster Resilience in the Agriculture Sector
Policy Recommendations

Farmers are integral to feeding a population of 65 million in Thailand as well as
export rice to a significant percentage of the world’s population. Meeting this demand
whilst being challenged with natural disasters and climate change has put enormous
pressure on the agriculture sector to provide food, income, employment and ecologi-
cal services. To address the impact of disaster and climate change in the agriculture
sector, concerned line ministries have put a number of policies and plans into action.
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The Disaster Prevention and Mitigation Act of 2007, Regulation of Emergency Relief
Assistance for Disaster Affected Farmers (2009), and Animal Epidemic Act (1956) are
some of them. Similarly, the National Plan for Disaster Prevention and Mitigation (2010—
2014), Integrated Plan for Mitigating Impacts of Global Warming in Agriculture Sector
(2008—-2011), Plan for Disaster Response in Agricultural Sector for fiscal year 2010, and
Operational Guidelines for Centre for Disaster Monitoring and Mitigation in Agriculture
Sector at Provincial level, and National Master Plan on Climate Change (2010-2019) are

some of the key disaster risk reduction plans formulated by the Ministry of Agriculture and

Cooperatives (MOAC) and Ministry of Natural Resources and Environment (MNRE) to

address disaster risk and climate change that are expected to impact the agriculture sector

now and in the future.

Natural disasters have both direct and indirect impacts on the agriculture economy, social
well-being and the environment. Direct impacts in the agriculture sector are direct physical

damage and losses to crops, livestock, and fisheries caused by extreme hydro-meteoro-

logical events. Indirect impacts refer to loss of potential production due to disturbed flow of

goods and services, lost production capacities, and increased costs of production. Some
of the policy recommendations to enhance resilience of the farming communities and fisher
folk in Thailand against any future natural disasters could be briefly summarized for differen
sub-sectors as follows:

Crops

(1) Enhance national and local governance systems for sustainable agriculture
development by implementing context specific policy reforms such as land
management, Integrated Water Resources Management that focuses on river
basins, intensifying crop diversity, use of flood and drought resistant crop
varieties, integrated pest management, developing crop insurance schemes
for small-scale farmers, enhancing people participation for policy discourse and
program planning and implementation.

(2) Create a conducive environment for the Department of Agriculture Extension
to prepare department specific Disaster Risk Reduction (DRR) plans in
accordance with the broader DRR and Climate Change Adaptation (CCA)
framework and plans of MOAC. Target the land use change and biomass
produced from the agriculture sector, which are the key sources for Green
House Gas Emissions, and formulate policies, plans and practices to address
them.

Livestock
(1) Enhance national and local governance systems for sustainable livestock
production by implementing context specific policy reforms such as developing
livestock insurance schemes for small-scale farmers, enhancing people partici-
pation for policy discourse and program planning and implementation.
(2) Formulate an inclusive policy to accommodate both large- and small-scale
livestock farmers for insurance schemes.
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Fisheries

(1) Develop and implement policies and programs to maintain and restore coastal
and inland habitats, improve fisheries management and the well-being of people
involved in fisheries and fisheries-related activities (coastal and inland fisheries,
commercial fishing, processing and post-harvest).

(2) Review indicators on how the above policies would contribute to climate change
adaptation (through the Southeast Asian Fisheries Development Centre).

(3) Enhance national and local governance systems for sustainable fisheries and
aquaculture development by implementing context-specific policy reforms
such as coastal management, developing fishery insurance schemes for small-
scale fishery farmers, enhancing people’s participation for policy discourse and
program planning and implementation, and promoting community participation in
coastal management.

(4) Formulate an inclusive policy to accommodate both large- and small-scale
fisheries communities for insurance schemes.

Natural disasters and climate change could stall much of the progress made to date in the
agriculture sector. The challenge must be addressed in a more holistic way and should
integrate mainstream DRR into agriculture sector programming, agriculture development
planning and strategies for addressing natural disasters and climate change in the agriculture
sector. Each department under MOAC should be encouraged to prepare department-
specific DRR plans following the broader DRR framework. Key sources for the Green
House Gas Emissions in agriculture sector should be targeted, and plans and practices
should be formulated to address these causes.

Efforts at raising public awareness of DRR and CCA and their impacts in the agriculture
sector should be stepped-up. A regional DRR framework should also be established to
support south-south technical cooperation and information sharing in the agriculture sector
among neighboring countries in Southeast Asia and the role of regional cooperation in
promoting good policies and practices should be expanded, sharing information and
knowledge on disaster risk reduction and management. There is also a need to ensure
active involvement of the Geo-Informatics and Space Technology Development Agency
(GISTDA) for the use of geographic information system (GIS) and satellite imageries for
agriculture and disaster sector program planning. A more holistic approach needs to be
adopted to build the adaptive capacity of vulnerable groups and localities and their
resilience to shocks, including developing their capacity to diversify local economies,
livelihoods, and coping strategies.
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Industry Sector™
Summary

The objective of this chapter is to provide a preliminary assessment of damage and losses
incurred to the industrial sector by the 2011 flood. The overall sector's assessment was led
by the United Nations Industrial Development Organization (UNIDO) in conjunction with the
World Bank and the ABAC Poll (Assumption Business Administrative College) team who
conducted the field survey in five provinces as a part of the Damage and Loss Assessment
(DALA) methodology of the United Nations (UN). Given the short period of time, collecting
detailed data from each of the industries, especially those industries that are not a member
of the Provincial Federation of Thai Industry, was not possible. The team relied on macro
data gathered from multiple sources at the provincial level, being officially-announced data
from websites such as the National Economic and Social Development Board (NESDB),
the Bank of Thailand (BOT), United Nations Development Programme (UNDP), Ministry

of Commerce (MOC), Ministry of Industry (M-Industry), Federation of Thai Industry (FTI),
National Statistics Office (NSO), and the Office of SME Promotion.

The industry sector, a major contributor to GDP, has been heavily hit by the floods. Dam-
age to buildings, equipment and machinery is estimated to be THB 513.9 billion. The latest
national capital stock data at current price from the NESDB was used to check the reason-
ableness of the estimated damage figures. Data validation was done by visiting the affected
provinces and meeting with the private sector stakeholders to get first hand information.

As estimated, the total damage to buildings and machinery were largely on electrical
components such as motors, electrical panels and expensive diagnostic equipment for the
five provinces surveyed are worth THB 285 billion with Ayuthaya being the worst affected.
Stocks and inventories were also damaged to a lesser extent. As for losses, the figure in-
cludes production not obtained and sales not made, higher operational costs, lower reve-
nues and unexpected expenditures such as humanitarian assistance to employees and the
surrounding communities. In conjunction with the Ministry of Industry’s report, the losses
are estimated to be THB 493 billion in the medium term.

For the short-, medium- and long-term needs, the monetary requirement is for mitigating
macroeconomic and individual impact at the industry level. This includes income genera-
tion, temporary shelter provisions, provision of grants, temporary tax relief and temporary
exemption of taxes on imports toward the recovery effort. Consideration of supply-chain
linkages both within the industrial estates and outside is also emphasized. The total needs
estimate at THB 209 billion for 26 provinces, based on the five provinces under study.

Industry Overview

Often referred to as the manufacturing sector in the national account system, the industrial
sector contributes to 38.6 percent of Thailand’s GDP and is one of the main drivers of Thai-
land’s exports. The flood has had a devastating effect on the industry sectors, especially for
the SMEs who may not be able to resume operations without timely financial support.

30 Based largely on the initial assessment conducted by ABAC Poll and the analysis by UNIDO.
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Within the framework of the Rapid Assessment, five provinces were selected for

initial assessments®' : Ayuthaya, Bangkok, Nakhon Sawan, Pathum Thani and Samut
Sakhon. These provinces account for almost 41 percent of the whole industry sector in
Thailand with Ayuthaya, Pathum Thani and Samut Sakhon having an industrial make
up of Gross Provincial Product of more than 75 percent and above while Bangkok and
Nakhon Sawan at the low 20 percent. In terms of contributions to the country’s GDP,
Bangkok generates 26 percent while Nakhon Sawan stands at about 1 percent. Out of
26 provinces affected by the flood® , the five selected provinces account for more than
70 percent of the industry sector.

There are approximately 14,243 factories in these five provinces where Samut Sakhon
has the most factory locations with 4,711 in the food processing, fishery, and manu-
facturing industries. The combined strength of the employed workforce in the industrial
sector in these five provinces is estimated at 1,428,873 of which Samut Sakhon
accounts for 509,958. Samut Sakhon’s industry structure is geared toward labor-intensive
industry such as fishery and food processing; it is not surprising to see high employment
density in the province.

Although some of the main roads have become accessible, secondary roads leading to
the factories are still inundated with water to the height of 1.5 meters in some areas. For
this reason, some industries stopped production altogether as they cannot transport raw
materials for production into the factory and move finished goods out of their premises.
The restoration of electricity and water are in full swing in order to allow the private
sector to get back to business. The Ministry of Industry, responsible for overseeing the
sector, has passed emergency measures to assist business enterprises in the short
term. These measures are aimed at providing speedy recovery efforts and resuming
productive activities of the flood affected areas.

Damage and Losses

Table 12: Industry sector —
Estimated total damage,
Damage Losses Total Public Private ~6mths | 6-24 mths | > 24 mths losses and needs in 26

513,881 = 493,258 1,007,139 100% 172,640 = 668,045 = 13,671 affected provinces, in Thai
baht, millions

Disaster Effects

*Based on UNIDO's calculations and the Ministry of Industry

31 The initial assessment was done in conjunction with the recognized ABAC Poll (Assumption Business Administrative Col-
lege) team, who conducted the field survey in five provinces, collated data during the field trips which was conducted during
November 12—17, 2011.

32 The 26 provinces consist of Phitsanulok, Phichit, Nakhon Sawan, Uthai Thani, Kalasin, Khon Kaen, Maha Sarakham, Roi
Et, Si Sa Ket, Surin, Ubon Ratchathani, Chai Nat, Singburi, Ang Thong, Ayuthaya, Lop Buri, Saraburi, Suphan Buri, Nakhon
Pathom, Pathum Thani, Nonthaburi, Samut Sakhon, Chachoengsao, Nakhon Nayok, Prachinburi, and Bangkok.
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Damage

o Figure 3: Percentage of industry that incurred damage in the floods
The total damage to buildings,

equipment and machinery for
the five provinces have been
estimated at THB 221 billion.
Ayuthaya is the highest at
over THB 90 billion, where
Bangkok is estimated at
almost THB 40 billion in dam-
age. The average damage in in
Thai baht per size of industry
had been obtained through
ABAC field surveys and this
figure is used in conjunction
with the estimated number

of factories broken down by
size to extrapolate the end
result. The extent of damage
to equipment and machinery
varies from province to
province. Enterprises in the
upper northern region like
Nakhon Sawan and Ayuthaya
experienced more damage
than those lying to the south,
as there was less time for
business enterprises to
relocate expensive equipment
to higher floors.

The Ministry of Industry also estimates damage in various industrial estates (i.e. Saharat
na Nakorn, Rojana, Hi-tech, Bang Pa-in, Factoryland, Nawanakorn and Bang Kadi) to be
approximately THB 237.4 billion, and in affected provinces (i.e. Chai Nat, Nakhon Sawan,
Nonthaburi, Pathum Thani, Ayuthaya, Lop Buri, Ang Thong, and Uthai Thani) to be THB
237.3 billion. Combined with the results from the survey, which includes Bangkok, the total
damage is estimated to be THB 513.9 billion.
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Losses

The losses come from business stoppage, higher operational costs, lower revenues
and unexpected expenditures. The average losses in baht per size of industry are
obtained through ABAC field surveys and this number is used in conjunction with the
estimated number of factories broken down by size to extrapolate the result. Accord-
ing to our discussion with the private sector, the estimated length of time for production
stoppage is about 2—3 months for small to medium enterprises and 3—5 months for
large enterprises. As large enterprises are capital intensive and utilize more technically
advanced equipment, foreign experts are sought to assess the extent of the damage to
these equipment in order to decide whether or not to repair or replace them.

Similar to the damage, the Ministry of Industry estimates the losses from reduced
production in the aforementioned industrial estates in Ayuthaya and Pathum Thani to
be around THB 328 billion. Combined with the surveyed data in the other of the five
provinces and extrapolated® for 26 affected provinces according to the industry sector
GPP data, the losses are estimated at THB 493 billion.

Table 13: Industry sector

Sub-sector/ Disaster Effects Ownership Needs _ Estimated total damage
Ayuthaya 92907 17,137 110,046 5,999 57,064 5,350 Zzifsrsnel‘l’ p;;""“ces’ in Thai
, MIIo

Bangkok 20,064 59,182 X 7,018 13,465 1,000

Nakhon Sawan 39,131 7238 27,302 X 2,533 9,008 500

PathumThani 20051 17,117 86,389 X 5,991 38,985 2,500

Samut Sakhon 69,272 1,922 1,922 X 673 0 500

Totalin THB 221,374 63,467 284,841 2214 118522 9,850

Assumptions:

» Estimations made for only five provinces as case studies

* Baseline data resulted from ABAC Poll field survey for about 360 enterprises comprising small,medium,
large; no. of enterprises in each province and percentage of damage & loss in each province

* Damage and losses as per percentage of GPP, percentage of industry contribution to overall GDP

* Nature and percentage of economic activities in each province

* Needs specifically in the long term are calculated based on percentage of industrial activities affected by the
flood in each province & also for preparation, resilience of the province with high industrial activities

* Needs calculations include soft technical assistance and hard: infrastructure requirements based on damage
and losses

Recovery and Reconstruction Requirements

Needs

The recapitalization needs to take care of production losses, credit lines recapitaliza-
tion, cash grants and temporary targeted tax relief measures is estimated to be THB
172.6 billion. These recapitalization needs should be sufficient for the first six months
since the start of the crisis. The number is obtained through applying a determined
coefficient (based on DALA Methodology) to the total losses. It is recommended that

33 The five provinces account for about 72 percent of industry sector GPP for the 26 provinces. The extrapolation of the
remaining 28 percent is to provide an estimate of country-wide impact for further macroeconomic analysis.
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blanket tax holidays not be provided, as this would significantly erode the tax base and ad-
versely impact the fiscal position. Instead it may be more feasible to provide for accelerated
depreciation of capital stock and inventories damaged by floods.

For the medium-term, the needs are estimated by applying a determined DALA coefficient
to find industrial reconstruction needs and equipment replacement needs and the total
amount is estimated to be THB 668 billion. The amount should be sufficient in helping
enterprises to obtain more technologically advanced machinery for more productive output
in the future.

For the long-term needs, an estimated figure is about THB 13.7 billion. The majority of the
amount is for building dams and dikes around seven industrial estates in Ayuthaya and
Pathum Thani. A fraction of the amount goes into long- term institutional capacity building
activities on rural and urban planning and water management system training, which should
be planned for a period of 3-5 years.

Again, the needs are extrapolated for macroeconomic analysis of all 26 provinces. The total
estimated needs for the short- (~6 months), medium- (6—24 months), and long-term (>24
months) are THB 172.6 billion, THB 668 billion, and THB 13.7 billion, respectively. The
grand total becomes approximately THB 854.4 billion.

Challenges to Recovery and Reconstruction

Supply chain recovery, not only within industrial estates. The current effort by the govern-
ment is focused on draining water from the strategic economic zones, such as city areas
and industrial estates. However, SMEs located outside the industrial estates are of equal
importance. These SMEs play a part in the value chain by supplying parts and components
to enterprises within the industrial estates. As more and more water is pumped out of the
industrial estates, it may further aggravate the flood situation already experienced by the
SMEs. Based on observations during the field visits, the real challenge is to recover the
entire supply chain, and not only to protect the industrial estates. A comprehensive view of
‘water flow management’ needs to be considered, so that the recovery and reconstruction
of SMEs is in synchronization with the large enterprises.

Maintaining employment. Of equal importance is the sufficiency of the labor force during
the recovery and reconstruction period in which a certain percentage of labor had returned
to their hometowns and might have relocated to work in other provinces altogether. Some
enterprises are already experiencing labor shortages during the recovery process. In this
regard, the Ministry of Labor has stepped in to help enterprises by providing salary subsi-
dies of THB 2,000 per worker to encourage enterprises to keep their employees employed
in order to maintain high employment and reduce hardships experienced by the labor force
and their families.

Implementation of government support. As far as measures meted out by the Thailand gov-

ernment through the Ministry of Industry are concerned, some of the temporary measures
to help enterprises and the labor force are as follows:
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1. Establish sentry posts at non-flooded industrial estates and ensure situation
updates are made every hour to the command center;

2. Under emergency situations, allow BOI-promoted industries to relocate
machinery and raw materials if their premises are flooded, by being flexible
with the documentation. However it is important to track relocated machinery
and raw materials, and to ensure these are transported back to the original
project site the moment production is restored;

3. Exempt import tax only for replacement machinery and damaged raw materials,
for those entities that were not insured against flood damage;

4. Facilitate visa applications for foreign experts in coming to Thailand during the
recovery process;

5. Permit enterprise owners to delay paying utilities and telephone costs until the
business is up and running again;

6. Beef up security teams to prevent theft within the flooded industrial estates and
industrial parks;

7. Follow up with insurance companies in flood compensation claims in order to
help enterprises recapitalize their operations;

8. Organize training courses for workers and provide food allowances during
business stoppages and help source workers to work in industries facing labor
shortages;

9. Rehabilitate business operators affected by the flood especially SMEs and
OTOP businesses; and,

10.Provide loans to business operators through the Government Savings Bank and
other commercial banks.

The abovementioned support has been approved by the Cabinet. The challenge now lies
in the details and selection, as there are conditions applied in screening enterprises to
determine eligibility for this assistance package. Nevertheless, the government is aware
and committed to facilitate the approval process. There are more assistance packages
being considered by the government at the higher level to help enterprises in the recovery
and reconstruction stages. Given that industrial input as percentage of overall country GDP
is substantial, the impact to the country is wide ranging, with social, political, economic
impacts which affect the stability of the country as a whole.

Recommendations for Resilient Recovery and Reconstruction
Strategy for Short-term Recovery (up to 6 months)

1. Improving access to finance and/or providing grants for micro- and small-size
industries to accelerate recovery and reconstruction (especially to those with
almost no productive assets left)

e For repair or replacement of equipment, rebuilding facilities, and cleaning up
efforts

e To support liquidity of enterprises

¢ To retain workers (such as compensation during business stoppages);

2. Provision of temporary shelters for employees/workers of industries, local
enterprises;

3. Logistical support specifically for those in prolonged flood affected areas, so
that they can continue to operate as a part of the supply chain;
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Support for facilitation of skilled labor, dispatch of experts to support enterprises;
and

Procurement of equipment needed for relief operations and monitoring systems
to support the local industries

Strategy for Medium-term Recovery and Reconstruction

Credit line facility for recovery and reconstruction;

Government & private sector: Formulation of disaster and recovery manage-
ment framework for industries including identification of better, safe sites for
industrial firms, preparedness, measures, etc;

Promote better concessions arrangements — for duties to increase exports,
waive import taxes in a targeted, transparent and time-bound manner;
Rehabilitation of basic infrastructure to support affected industries;

Prioritizing the building of better links between the government and private
sector;

Job creation through promotion of investment in the industrial sector;

Support for institutional capacity building (industrial rehabilitation, local planning
and preparation for future flooding which can also be regarded as long term);
and

Strengthen government and other stakeholders’ capacities: resilience,
preparedness and recovery

Strategy for Long-term Resilience, Recovery and Reconstruction

For the long-term sustainability of the industrial sector and to also win back foreign direct
investment in order to maintain Thailand as a manufacturing hub for the region, the follow-
ing initiatives aim to cope and mitigate future risks:

1.

Institutional capacity in rural and urban planning that would take strong
consideration of safe industrial areas are to be promoted;

. Given the relative affordability of SMEs on future insurance premium, insurance

schemes and support from the government are to be made available to small
enterprises;

Promote strong links between policy, research, and operational experts to
effectively transfer information and knowledge;

Promote partnerships between public and private sectors (including not-for-prof
it entities) which aims for the development of innovative risk management
approaches in order to be more disaster resilient;

Comprehensive flood protection system are needed to be constructed in
consideration of the supply-chain linkages around the industrial estates;

Invest in comprehensive water management system and relevant branches of
governmental organizations need to cohesively work together to manage water
flow (affecting industries and local communities in general); and,

Improve land-use management, where by similar business clusters are grouped
in the same areas and allow sufficient land in the province to serve as a flood
plain. The flood plain should be evidently marked on the provincial map and
instituted in the provincial building code, where no residences are permitted.
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Tourism Sector
Summary

Thailand’s tourism is the envy of many Southeast Asian economies for its diversity and
longevity. Key to its success is the economically productive leveraging of rich cultural offer-
ings, stunning beaches and distinctive hospitality. The sector was noted as the top export
for the country each year from 2008 through 2010. With attractive destinations spread
throughout Thailand, it attracts a significant volume of foreign visitors and supports a wide
range of informal and formal enterprises. However, integral to the sector’s performance is
its high volume of domestic travelers motivated by festivals and religious events tied to the
country’s 35,000 temples, the sunny beaches from Phuket to Pattaya, as well as the cool
hillsides of Chiang Mai and the northern provinces. Both Thai and foreign travel consump-
tion combines to create a globally competitive and integrated, high-profile sector that is tied
to national pride and noted for its resilience.

Thailand’s tourism sector is well versed in crisis response and recovery. Experienced in
responding to health, political and natural crises such as SARS, the 2004 tsunami and the
more recent May 2010 turmoil, Thailand’s mobilization of public and private sector collabo-
ration has enabled a pattern of impressive returns. These returns had reached pre-crisis
levels before this year’s flooding.

Even with this robust set of capabilities, the current disaster presents another challenge.
Unlike the tsunami’s sudden and immediately felt impact, the evolving temporal and spatial
nature of the current flooding creates significant direct impacts in flood-affected provinces,
as well as notable cascading effects across the country. This is reflected in the perceptions
of potential travelers who translate specific local images into a picture that “all of Thailand is
underwater”. This change is happening in an increasingly competitive context as Malaysia
aggressively promotes its tourism and Viet Nam continues to diversify its offerings following
Thailand’s successful tourism model. In addition, Myanmar’s potential tourism prowess is
noteworthy in this context. Thus, the current challenge for Thailand’s tourism sector is not
only to recover from damage. Its true mandate is to leverage this current crisis to build-
back-better in order to continue to fully capture the sector’'s economic benefits and maintain
competitiveness.

Damage related to the sector’s lodging, attraction and services assets are still evolving

and are highly province specific. In many locations, early awareness of possible flooding
enabled the private sector to prepare and minimize damage. However, flood damage to
lodging enterprises included primarily ground floors with capital-intensive public spaces,
restaurants and kitchens. Damage to attractions ranged from minimal effects to structural
impacts particularly with related assets not movable to higher ground. In addition, a typically
underestimated effect is the impact of the flooding on the sector’s forward and backward
linkages. These include both formal and informal SME agribusiness, handicraft and tour
guiding enterprises.

Reconstruction and recovery needs traverse efforts of differing rhythm and responsibility.
Direct damage reconstruction is determined to be primarily private sector driven through
insurance coverage and securing of soft loans. Recovery, however, calls for implementation
by the public and private sectors of rapid, cohesive and on-going marketing and promotion
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Table 14: Tourism sector —
Damage, losses and needs
in Thai baht, millions>*

strategies. These efforts target the sector’s consumers, suppliers and operators. Combined,
these recovery initiatives will enable the crucial return of “traveler confidence”. Build-back-
better opportunities include improved preparation for the next crisis as well as strategic
actions to address the shifting structural and competitive context.

Sub-sector/ Disaster Effects Ownership Needs
S 624 mihs
Accommodation 978.7  21,476.8 22,4555 22,455.5 829.3 216.3
Food and
1,0042  13537.1 14,5413 0 14,541.3 848.1 217.7 0
Beverage
Shopping 13389 252703  26,609.2 0 26,609.2 1,133.1 293.9 0
Entertainment 1,0042  13,798.7  14,802.9 0 14,802.9 848.1 217.8
Sightseeing 0 4,586.4 4,586.4 0 4,586.4 15 23 0
Local Transport
. 21 8,477.0 8,479.1 0 8,479.1 4.6 4.7 0
[Tour Operations
Others (i.e.
. 806.3 2,527.1 3,3334 403.1 2,930.3 678.1 170.6 0
Attractions)
TOTAL 51344 89,6734  94,807.8 403.1 94,404.7 43429 1,123.2 0

Tourism Sector in Thailand

Tourism is a high-profile sector that is not only reflective of the country’s pride in its cul-
ture, history and natural assets. It is also the economic engine of the country. In 2009 the
proportion of tourism revenue to GDP was 10.14 percent, according to the NESDB and the
Tourism Authority of Thailand, and each year, from 2008-2010, the sector was noted as
the number one export sector.** According to the World Travel and Tourism Council, which
reports country-level and regional travel and tourism data, direct employment in the sec-
tor of 1.858 million jobs underpinned the direct contribution of travel and tourism to GDP of
THB 604.2 billion in 2010. Prior to flooding, travel and tourism in Thailand was expected to
directly generate 4.7 percent of total employment.®

Tourism arrivals have grown over the past decade with the government’s emphasis of
supporting both domestic and foreign travelers. In 2010, over 15.9 million foreign travelers
stayed 4.4 days on average while Thai domestic travel volume reached 122.5 million
visits.*” The country was ranked 14th worldwide in 2009 for its volume of international
arrivals alone.®® The sector has shown its resilience in bouncing back after widely publicized
crises. It recovered from notable shocks such as SARS (2003), the tsunami of 2004 and the
Avian flu crisis (January 2005). More recently, Bangkok-focused events such as the occu-

34 It should be noted that, under the DALA methodology used in this exercise, damage and losses are largely estimated
through economic modeling and due to time limits and data availability constraints, the team relied significantly on as
sumptions and trends based upon previous experience. Other important aspects of losses, e.g. nuances related to
business cycles and external factors such as events in tourism source markets and their resulting impact on tourism in
Thailand, although considered, are not within the direct scope of this study.

35 NESDB and the Tourism Authority of Thailand, 2010

36 World Travel and Tourism Council, The Economic Impact of Travel and Tourism 2011, Thailand
37 Thailand Tourism Authority, 2011
38 UNWTO (United Nations World Tourism Organization), World Tourism Barometer, August 2011
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pation of its major airport in December 2009 and central business district protests known as
the May turmoil (May 2010) have challenged the sector’s resilience. Unlike the impacts of
the global financial crisis and airport closure, which depressed the number of tourist arrivals
over nearly a year, recovery from the most recent political crisis of May 2010 was reached
within six months. Prior to the floods, 2011 was expected to be a record-breaking year. For
the month of February 2011 alone, arrivals reached a new high of 1.57 million, foreshadow-
ing the prospect of a very strong year.

Tourism is a well-developed sector with foreign and Thai travelers visiting iconic destina-
tions such as Phuket, Pattaya, Chiang Mai and Ayuthaya. Regional and long-haul travel-
ers are drawn by Bangkok, the quintessential Asian city that appeals to young and old. In
fact, Thailand is a popular destination for families, with recent data indicating that a high
percentage of visitors are families. Key to the sector’s vibrancy is its image of good value
for money in a growing marketplace of attractive destination choices. A CNN International
consumer survey found Thailand to be the “top value for money” destination in 2010 ahead
of China and India. The size and dispersion of sector enterprises across the country over
the years has enabled extensive cross-sectoral activity through tourism. And, perhaps the
most enviable aspect of Thailand’s tourism is its visitor loyalty with over 60 percent of all
foreign travelers being repeat visitors.

In addition to beach and cultural offerings, Thailand has been a pioneer in the emerging
high growth segment of medical tourism. For aging baby boomers in Thailand’s source
markets of Europe and North America, the cost and availability of medical care at home
continues to be a challenge. Particularly for repeat visitors to Thailand, the opportunity to
combine a medical procedure with a leisure visit is appealing. While other countries in the
region have copied this approach, Thailand’s ability to package desirable iconic destinations
with recommended modern medical facilities, has given it a competitive advantage in this area.

Leisure travel is the primary driver of the sector with approximately 80 percent of arrivals
designated as leisure travelers. Business travel is a small proportion although the Thailand
Convention and Exhibition Bureau reported average business traveler stays of five—six days
in 2009, roughly two days longer than leisure travelers. Similarly, the volume of meetings,
incentives, conference and exhibition (MICE) segment is low compared to leisure travel,
despite a number of convention center facilities in multiple destinations.

Access within the region and from major overseas source markets is strong. Airport
improvements over the past five years, as well as planned expansion and upgrading,
enable Bangkok to be recognized as a globally competitive gateway with a growing volume
of domestic, regional and international flights. Most recently, Thailand has benefitted from
the expansion of budget airlines attractive to both foreign and Thai travelers. Despite negative
publicity during the Suvarnabhumi Airport closure and recent media clips of parked airplanes
during the floods, Bangkok’s primary international airport was rated as the #5 airport in the
world for its services offering and delivery.

The size and resiliency of Thailand’s tourism industry is an outcome of the sector’s ability
to answer to Thai as well as foreign traveler demands. Domestic travel spurs the Thai
economy and is a focus of everyday life for many, with the highest volume of domestic
travel typically in the months of December, April and October. The government has
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encouraged at-home-travel through announcing special holidays and offering tax benefits
for individual travelers using registered enterprises across Thailand. For example, in 2009,
a specific promotional campaign, “Travel for your Nation”, was initiated to encourage Thai
leisure travelers to see more of their country. This contributed to Thai leisure trips reaching
a volume of more than 29 million trips in 2010, an increase of 7 percent from 2009 levels.
Prior to the flooding, a growing percentage of Thais were not only able, but also inclined to
fly to destinations within the country and across the region for leisure and business.

Fundamental to the sector’s longevity are the efforts of both public and private sector stake-
holders. The two bodies working most directly in tourism are the Department of Tourism
(DOT) and the Tourism Authority of Thailand (TAT), both under the Ministry of Tourism and
Sports. DOT’s principal roles include tourism policy formulation and implementation, tourist
facility licensing, some statistics collection, and industry training. Meanwhile, TAT’s priori-
ties are marketing and promotion including the operation of overseas offices in key source
markets as well as provincial offices throughout Thailand. In conjunction with these priori-
ties, TAT collects and distributes key sector statistics. Representation of the private sector
is led by its apex association, the Tourism Council of Thailand (TCT), which represents over
15 sector associations. Well-established travel and tourism associations range from the
Thailand Hotel Association (THA), Thailand Association of Travel Agencies (TATA), Asso-
ciation of Thai Travel Agents (ATTA), the Federation of Thai Tourism Associations (FETTA)
and the Thai Boats Association (TBA).

Going forward, particularly in the context of the 2011 floods, fundamental shifts in source
markets and spending patterns are anticipated to be a priority for both the public and
private sectors. In the near term, Thailand’s tourism will struggle with an emerging shift
in demand patterns contributing to a decline in revenue per visitor. Following the global
financial crisis, an emerging pattern of the composition of visitors to Thailand moving away
from OECD economies and towards emerging East Asia, is contributing to a trend in de-
creased tourist receipt growth as noted in 2010 and early 2011.%° This is in the context of
noticeable increases of tourism growth of neighboring countries including Laos, Cambodia,
Myanmar, and Vietnam, as some tourists are opting to include other destinations in their
travels and spend a larger portion of their time outside of Thailand. In addition, early 2011
data suggested that tourists are spending less time in Bangkok, with foreign arrivals shifting
to popular southern tourist destinations such as Krabi, Phuket, and Koh Phangan. Prior to
flooding, the demand for rural destinations was seen to be rising as access to destinations
outside of Bangkok became considerably easier with the advent of low-cost air carriers and
the growing number of accommodation choices outside of the capital. Improved connec-
tions and expanded airline options, including budget airlines, has directly contributed to the
growth of arrivals from India and Australia.

The decline in European tourists has been offset by a rise in regional tourism from ASEAN
countries (predominantly Malaysia) and East Asia (Japan and Korea) who in January 2011
contributed a share of over 40 percent to tourist arrival growth. Chinese tourists have also
become a large market for the Thai tourism sector following a waiver of visa fees for
Chinese tourists in early 2009. The number of Chinese tourists rose 45 percent from 2009
to 2010. Although the boost in regional tourism has been a boon for the Thai tourism sector,

39 The World Bank, Thailand Economic Monitor, April 2011
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the trend of an increasing number of lower-spending East Asian tourists who tend to
have shorter stays and spend less per capita, will challenge the sector to remain com-
petitive and continue to grow.

Table 15: Top source markets
Source Market 2003 2005 2010 for Thailand’s tourism (2003’

Malaysia Malaysia Malaysia 2005 and 2010)
2 Japan Japan China
3 South Korea South Korea Japan
4 Singapore China United Kingdom
5 China United Kingdom India

Source: Tourism Authority of Thailand

Note: Malaysia arrivals include cross border day visitors and laborers

Increased regional competition and significant increases in international-standard lodg-
ing supply is likely to further challenge the sector to maintain growth in revenue and
return levels.

Each Thai crisis enables competitive destinations, especially with strong campaigns
such as “Truly Asia” for Malaysia, and “Incredible India” to try and gain more visitors.
Singapore’s investment in market research and its regular review of its strategies and
positioning, aligning its tourism strategy with the country’s long-term development
vision, is a model for Thailand going forward.

Damage and Losses

Damage and losses to the sector are challenging to determine, as the flood waters had
yet to fully recede at the time of writing. Damage entail physical impacts to tourism-
related property and environment, while losses for the sector are determined to be the
sum of business loss in the flood-affected and non-affected areas around the country.
The services web of the sector (including lodging, food and beverage, attractions,
entertainment, handicrafts/souvenirs, tours and transport) and seasonality patterns of
foreign and domestic travelers all contribute to the analysis of loss. Typically for the
tourism sector, damage is only 10-20 percent of loss amounts.

Thailand: One Year after the Tsunami

Thailand one year after the tsunami provides a reference point for the current damage and loss
analysis. While the December 26, 2004 tsunami was temporally and geographically different to
the current flooding, the tsunami had the greatest economic impact on people in the six directly-
affected provinces. Prior to the tsunami, these six provinces generated 17 percent of total
tourism revenue for Thailand. Following the tsunami, tourism revenues dropped dramatically in
the first quarter and then started to slowly recover. Given the unexpectedly slow recovery of the
tourism sector in the first three quarters of the year immediately following the tsunami, tourism
revenues as a percentage of GDP were lower than initial estimates. One year after the tsunami,
tourism revenue losses were recorded to be USD 1.4 billion, indicating a slower recovery than
had initially been anticipated. When these losses are added to damage sustained by tourism
infrastructure, estimated to be USD 340.9 million, the impact on the tourism sector was approxi-
mately USD 1.8 billion.

Source: The United Nations Country Team in Thailand, Office of the UN Resident Coordinator
Tsunami Thailand, One Year Later (2006)
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Table 16: Tourism sector
— Damage in Thai baht,
millions

Damage

Reported damage to the sector was found to be primarily to attractions and lodging assets.
Tourism attractions in Thailand include significant cultural assets such as temples, monu-
ments and museums. In addition, natural assets of scenic beaches, parks and countryside
areas make up damage estimates. A major manmade draw to Thailand is retail opportuni-
ties with “attractions” such as private sector shopping malls and village markets. In addition
to privately held assets, Thailand’s attractions include a variety of locally administered sites
considered to be public domain. Individual provinces reported damage to locally adminis-
tered attractions and tourism sites as noted below.

Accommodation 22,4555 22,455.5
Food and Beverage 14,541.3 14,541.3
Shopping 26,609.2 26,609.2
Entertainment 14,802.9 14,802.9
Sightseeing 4,586.4 4,586.4
Local Transport and Tour Operations 8,479.1 8,479.1
Others (i.e. Attractions) 403.1 2,930.3 3,3334

TOTAL 403.1 94,404.7 94,807.8

Of the 26 provinces under review, Ayuthaya experienced the highest level of tourism
related damage at cultural heritage sites, lodging establishments and restaurants*’ . For
other provinces, damage was determined to be site specific with many lodging entities

able to prepare in advance. However, lodging establishments of various levels, which did
experience flooding, reported estimates of high damage. This was attributed, in part, to
flooding occurring on the ground floor of establishments. This is typically where the location
of capital-intensive public spaces, food and beverage outlets, kitchens and mechanical and
electrical systems are located. Private damage was estimated by sub-sector, based on
proportions of damage reported in Ayuthaya and applying a lower rate of damage reflective
of less damage in the subject provinces.

Losses

In the past, disasters and crises in Thailand have led to tourism losses when travelers
either do not travel or change travel patterns. Although there are opportunities with the cur-
rent disaster for increased activity, (such as through displaced persons taking up residence
in hotels and recovery experts seeking lodging for extended stays) the general conclusion
is that the sector will lose more than it gains. Losses vary from province to province as an
outcome of actual damage and the impact of declining traveler confidence. This is illustrat-
ed by the case of Phitsanulok, a province north of Bangkok affected by the current flooding.

40 please see the Cultural Heritage chapter for details
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Phitsanulok: Consideration of Tourism Damage and Losses at the Provincial Level

While Thailand’s tourism sector leverages every province’s assets in response to both foreign
and domestic traveler demand, the sector's most common images are foreigners visiting
beaches and iconic cultural sites. However, the sector’s economic prowess and widespread
value is also driven by the popularity of travel among the Thai people. In 2010, 15.9 million
foreign travelers visited Thailand generating THB 592.8 billion. For the same period, the Tourism
Authority of Thailand reported a volume of 122.5 million Thai traveler visits generating THB
402.6 billion in revenue. Beyond travel to top sites such as Phuket and Chiang Mai, Thai travelers
journey to lesser known provinces and have significant impact.

One case in point is the provincial area of Phitsanulok. Supporting a population of 863,208,
Phitsanulok is located in the central region of Thailand, north of Bangkok and Ayuthaya.
Approximately a six-hour drive or 1.5-hour flight from Bangkok, it offers important religious
attractions such as Wat Phra Sri Rattana Mahathat and nature-based tourism offerings such
as the Dragon Boat Races on the Nan river the first weekend of each October. Famous for its
noodles and other local cuisine, the province has more than 100 full-service restaurants and 50
registered lodging establishments supplying an inventory of 5,000 rooms. Phitsanulok, which

is not an internationally or regionally recognized destination, attracts over two million visitors a
year. Of note, 95 percent of these visitors are Thai.

Accustomed to responding to annual flooding, this year’s flooding was managed such that
impact was limited to certain areas away from the city center. Reported damage includes both
physical damage and losses leading to worker layoffs, and was initially valued at the relatively
small amount of THB two million. However, this does not tell the whole story for Phitsanulok.

With its excellent river resource, Phitsanulok benefits from annual Longboat Festival Races.
This event attracts 20,000 visitors a day for two days and generates over THB 20 million of
economic impact. This year, the event was cancelled due to flooding in provinces south of
Phitsanulok and a lack of traveler confidence by attendees from Bangkok and its environs. The
cancellation negatively impacted the area’s economics and spirit. Going forward, losses are
accumulating. The province’s primary “source market” of Bangkok and environs is blocked by
floodwaters, from where typically 60 percent of Phitsanulok’s Thai visitors come. Since these
Thai tourists currently are not confident to travel — despite the fact that Phitsanulok is fully “open
for business” — the area continues to suffer losses.

Source: Tourism Authority of Thailand and The Comptroller General’'s Department, Phitsanulok and
field research, Department of Tourism, Ministry of Tourism and Sports, Ministry of Foreign Affairs and
http://www.phitsanulok.go.th/PP3.html

Where operations have a high proportion of fixed costs, cash flow problems are likely

in lodging, and food and beverage operations. Also, other businesses indirectly serving
the tourism sector can be impacted. It is unclear at this point how large the impact on
employment will be; much depends on how quickly the industry recovers. For employees
that depend on service charges for the majority of their income, the financial impact of
lower occupancies will be significant even if jobs are maintained. On the government
side, tax revenues will also suffer.

Pockets of increased activity are noteworthy. For example, hotels in Bangkok reported
higher than usual occupancy as Thai people, displaced by the floods, moved in at
discounted rates. Ayuthaya hotels are experiencing increased activity as companies
previously located in now flooded industrial estates set-up offices in hotels and other
lodging facilities. In addition, lodging establishments in and proximate to flooded areas
are serving as residences for reconstruction experts and laborers. While this low-margin
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Table 17: Tourism

sector — Damage and
losses by province in

Thai baht, millions

business is welcomed, it does not cover typical revenues or the loss of usual business
activities such as special events, group business and banquets. Other losses in the
tourism sector, such as foregone income of tour operators, tourist transport and other
tourism related businesses as well as the lost income of workers in the sector due to
drop off or stoppages of business, continue to accrue in some areas.

Previous disasters in specific areas of Thailand, such as the tsunami, have indirectly
impacted tourism across the country. Similarly, with the widely publicized images of the
flooding, the sector is suffering in destinations outside the affected areas. An estimation
of THB 12 billion, in addition to the total losses estimated for the 26 subject provinces
below, is combined for the total estimated losses of THB 94.9 billion, shown in Table 17.

Province Damage Losses

Ang Thong 54.5 34.7
Bangkok 328.6 68,884.9
Chai Nat 100.5 38.7

Khon Kaen 545.6 1025.0

Maha Sarakham

Nakhon Sawan

Nonthaburi

Phitsanulok

Prachinburi

Samut Sakhon

Singburi
Suphan Buri 263.8 216.5
. L
Ubon Ratchathani 88515 593.4
S 7 e
TOTAL 5,134.4 77,639.0

Reconstruction and Recovery Requirements

Fundamental to tourism sector reconstruction and recovery is coordinated public and
private sector actions. Beyond repair of cultural heritage sites and transportation infra-
structure (as noted in other chapters of this report), reconstruction in tourism is seen as
primarily a private sector activity. Ability to quickly access funds for repairs will, in part,
dictate the speed at which the sector returns to business-as-usual. While some busi-
nesses in the sector reported having insurance coverage for physical damage, it is not
believed to be either prevalent or substantial in its coverage. In contrast, recovery
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options mandate public and private sector efforts which build upon past experience and
draw upon the experience of other destinations such as Japan and Australia.

Japan: Building Recovery Momentum

A fundamental aspect of crises is uncertain information. When credible information is not avail-
able, perceptions become the reality. For Japan, in the aftermath of its 9.0 magnitude earth-
quake on 11 March, 2011 and tsunami, news of the subsequent explosions at the Fukushima-
Daiichi nuclear plant, triggered a more than 50 percent drop in arrivals over the following three
months. While this was a serious human and natural disaster causing concern around the world,
only five percent of the country’s 6,892 islands are in the travel warning area. Since many of
Japan’s key destinations are outside of the affected region, critical tourism infrastructure was
not damaged. Tokyo, one of the world’s great cities for tourism and business, is 125 miles away
from the Fukushima plant and is reported to be registering radiation levels similar to those typi-
cally found in New York City.

Overcoming the perception that Japan is unsafe and unhealthy for travelers is a continuing chal-
lenge. The Japanese government and the private sector have worked together in a coopera-
tive manner to change the world’s view and utilized some creative strategies that reflect the
fundamentals of effective crisis recovery for tourism. Prior to the tsunami, Japan’s tourism in
2011 was projected by the World Travel and Tourism Organization to generate a contribution of
USD 120 billion to the country’s GDP. In comparison, estimates for damage range as high as
USD 300 billion.

Tourism’s impact spreads far and wide in Japan. The sector’s ability to generate income in rural
and urban areas across islands contributes to the breadth and depth of its impact. Therefore,

to be sure that all regions regained their tourism momentum, the Japan Tourism Authority has
offered 10,000 free flights to attract tourists. While airfare is paid, tourists cover all of their vaca-
tion expenses seen to have important multiplier effects. Without the expense of airfare, tourists
have more personal income to spend and are encouraged to travel throughout the country
impacting all regions.

In addition to increased utilization of traditional and social media channels, the Travel Guide to
Aid Japan released after this year’s tsunami, features foreign celebrities’ recommendations and
testimonies of where to go, what to see and even what to eat in Japan. From fashion designers
to prominent business people, personal recommendations urge travelers to return. Their com-
ments are direct and honest including recognition of the tsunami. Such directness is a critical
success factor to build traveler confidence and achieve expedient tourism recovery.

The Japan Tourism Authority has allocated USD 414.3 million, or 10 percent of its annual
budget, for this effort to not only encourage travelers to Japan, but to do so in a manner that
creates an immediate critical mass to achieve momentum vital to overcoming such a crisis. The
momentum is building as visitor numbers begin to increase. And the recent independent selec-
tion of Kyoto as the best Asian City by travelers, through the Conde Nast Traveler's Readers’
Choice awards, is one more testimony to the variety of tools which add momentum in the effort
to return to pre-crisis levels.

Source: Merritt Gurley and the Pacific Asia Travel Association (2011)

Challenges to Reconstruction and Recovery

The damage and losses incurred by the tourism sector are basically private in nature ex-
cept for the reported damage to government controlled or locally administered assets.
The needs of the tourism sector coincide with the needs identified by other sectors, especially
those involved in the rehabilitation of roads, restoration of water supply and electricity.
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The recovery of the tourism sector will depend upon the expediency of the reconstruction
of such facilities in addition to sector-specific assets. Tourists may be deterred from visit-

ing provinces in the central region if the roads are seen to be rough, the water unsafe and
electrical power unstable.

Although tourism-related businesses are private in ownership, they may need assistance
from the government through extension of credit assistance for business recovery or the re-
structuring of debt repayments for those who have loans from government banks. In these
cases, tax relief could be considered. Thailand has previous experience in these financial
areas through utilizing of tools established in previous crises. However, the specific needs
for credit or debt restructuring in the tourism sector are not determined or recommended in
this paper. This will be subject to further analysis by the government.

Queensland, Australia: One Massive Flood with One Honest, Credible Voice

Five months of heavy rain from August 2010 set the stage for large-scale flooding in central
Queensland, Australia in January 2011. Transportation networks were hit hard with more than
20,000 kilometers of roads flooded and 5,000 kilometers of rail tracks damaged. The news of
Queensland’s plight spread globally as the capital city of Brisbane was paralyzed with pervasive
blackouts of electricity and crippled telecommunications grids.

Queensland, a large state in Australia’s north, generates 20 percent of the country’s economic
activity including 28 percent of its fruit and vegetable production and 25 percent of Australia’s
total visitor nights. The rains and subsequent flooding, which garnered extensive media coverage,
not only impacted transportation and lodging assets, but run-off water and sediment threatened
the highly valued tourism asset of the Great Barrier Reef with cloudy waters and discoloration of
coral. Overall, loss to tourism in just Queensland was estimated at AUD $50 million.

Successful recovery has proven to be a collaborative effort. A budget of AUD$12 million for
post-flood tourism industry recovery was established with 50 percent of this contributed by the
Australian federal government and 50 percent from the Queensland state government. About
half of these funds were used for augmented marketing efforts. Funds were also used for
various forms of travel industry support including assistance with repairs to travel industry
related infrastructure, subsidies to affected tourism businesses and support for training. Private
sector support further augmented this funding with both firm and destination-focused efforts.

Fundamental to achieving disaster response and recovery best practice in the tourism sector is
speed and accuracy of information before, during and after a crisis. Filling this need for
Australia’s tourism sector was the Queensland Tourism Industry Council (QTIC), a private
sector, membership-based, not-for-profit organization with over 3,000 members from all sectors
and stakeholder groups. It became the focal point for all tourism industry updates and guidance.

As a media voice for tourism, provider of information, disseminator of research findings and
policy advocate, QTIC “does everything but marketing”. This capacity enabled them to be
uniquely able as a credible and singular voice for the sector during and after the crisis. With
links to Australia’s regional tourism organizations as well as 20 key sectoral associations, QTIC
served the important role of an independent, credible and responsive voice for the tourism’s
public and private sector stakeholders.

While Queensland was able to return to pre-flood levels of visitor volume in about six months,
“perception damage” to tourism beyond the state of Queensland stretched widely to impact both
domestic and international demand in many regions not physically damaged by the flood.
Globally recognized celebrities helped provide compelling images. For example, Oprah
Winfrey’s televised shows attracted attention to Queensland. The global broadcasts and internet
messages enabled memorable images of Australia’s tourism offerings — replacing those of the
flooding — in a timely manner.
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Recommendations for Reconstruction, Recovery and Resilience

The hidden opportunity in recovery efforts is “building-back-better” through decisive and
forward- thinking actions by public and private sector leaders. Table 18 itemizes recovery
and build-back-better actions recommended to enable the sector to recover. It also includes
strategic actions to assure the sector will remain a leader in an increasingly competitive
regional and global marketplace. Thailand’s tourism sector is at a precarious point, suscep-
tible to slipping from its current “value for money” status to a “cheap holiday” destination.
Review of the “Amazing Thailand” positioning (initiated in 1997), support for the sector to of-
fer new products for emerging and traditional markets, and a national commitment for align-
ment of vision with sustainable development is pressing — and key to building-back-better.

Recommended
Recovery Actions

6-24 mths

Immediate Actions (Recovery): Estimated funding of THB 15.5 million

Fast-as-possible cleanup
of trash and debris

Immediate and

continuous information
communication

Lift travel advisories

Drop visa fees for leisure
travelers for 12 months

Utilize both volunteers and
technical experts to do tourism-
specific cleanup activities

* Support expanded TAT
activities to improve capacity
of crisis communication and
emergency promotion

* Prepare for possible future
negative publicity (such as
rumors of disease outbreaks
and safety concerns)

Utilize diplomatic channels to
lift travel advisories

Liberalize travel visa program
and drop fees to further attract
travelers

Continue to encourage
travelers from specific
markets through
encouraging visa policies

Longer-term Actions (recovery): Estimated funding of THB 60.0 million

Encourage domestic
travel

Destination re-launch
through mega event
(“The World is our
Guest”) and augmented
promotion to key foreign
source markets
(established and
emerging)

Establish a crisis escrow
account for rapid
communication response
to next crisis

Target festivals/events
(CSR and groups) to
improve Thai “traveler
confidence”
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* Declare special holidays

» Offer tax deduction programfor domestic travel

* Review the effectiveness of
previous special events/
campaigns

* Return TAT and DOT budgets
to pre-flood levels and augment
funding to support international
outreach and “back open for
business” promotion activities

* Organize tourism sector
nationally to implement a
globally covered event

* Showcase new products
and build new image
through renewed
strategic positioning and
alignment of marketing

» Define structure and trigger processes
* Establish funding and build capacity for efficient launching

at the start of the next crisis

Support communities recovering Sponsor festivals and

from the floods with special
events and “celebration” days

events to build destina-
tion identity and tourism
product offerings

Responsibility

Table 18: Tourism
sector — Recommended
recovery and build-back-
better actions

Combined
public and
private sectors
Combined

public and
private sectors

Public sector

Public sector

Public sector

Public and
private sectors

Public sectors

Public and
private sectors
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Recommended

Recovery Actions

Improve access to
finance for registered
tourism SMEs

Strengthen coordination
of public and private
sector collaboration

Define zoning policies to
assure sustainable
development

Tourism sector assesses and
prioritizes need for short-term
access to finance for SMEs

* Review bottlenecks and
overlapping activities

* Align resources with pressing
needs

Review best practices for
sustainable tourism zoning

6-24 mths

Facilitation of access to
finance on favorable
terms for key tourism
businesses by creating a
guarantee facility
managed through the
Tourism Council in
collaboration with TAT
Streamline public sector
organizational responsi-
bilities to achieve clearer
lines of responsibility and
improved effectiveness
Develop zoning
guidelines; Enforce
zoning in urban and rural
areas to protect green
areas and develop
sustainably

Responsibility

Collaborative
effort of the
public and
private sectors

Public and
private sectors

Public sector
with private
sector
participation

Actions for a Globally Competitive Sector (Build-Back-Better): Estimated funding of THB 40.0 million

Improve infrastructure for
access to tourism sites
and facilities

Strengthen coordination
of public and private
sector collaboration

Improve statistical
collection and research
to align source market
demand and new product
development

Support sector
sustainability through
“greening”

Enhance access and
establish additional
global gateways within
the country beyond
Bangkok

Expand capacity for
crisis management with
tax incentives for private
sector participation
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As determined by local and national authorities

Use current cross ministerial
task force to define policies
enabling improved coordination
between public and private
sector

Assess capacity in tourism data
collection, dissemination and
market research for domestic
and foreign segments

Continue current programs for
“greening” of the tourism sector

Reduce landing fees and
passenger airport tax

Build awareness of tourism
crisis management

Implement policies
enabling improved
tourism sector such as
expanded immigration
services; streamlined
taxation of the sector;
support for SME
innovation and growth
Review brand positioning
and re-launch to assure
global competitiveness
and sustainability of the
sector

* Increase awareness of
sustainable development
¢ Incentivize use of
renewable energy
sources and green
technologies

Expand access to
Thailand with increased
flights into other major
airports (i.e. Chiang Mai
and Phuket)

Expanded training and
certification program for
managers to be qualified
in tourism crisis
management and
response

Public sector

Public and
private sectors

Public and
private sectors

Public and
private sectors

Public and
private sectors

Public sector
in conjunction
with private
sector
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Policy Recommendations

Tourism throughout Thailand occurs at all levels — from individual communities to the
provincial and regional levels. This strength (i.e., to reach all levels of the population)
mandates increased awareness of the sector and its specific challenges in times of crisis.
The uniqueness of the 2011 flooding (i.e., unfolding slowly and lasting over an extended
and uncertain period of time) has revealed coordination gaps, information/data gaps as
well as constraints on ability to forecast and predict accurately impacts on the sector. At a
minimum, recommended policy implementation strategies*' are the following:

¢ The existing provincial and local administrative structures suffer from lack of coordi-
nation within the public sector as well as with firms and associations in the private
sector. Therefore, training and capacity building at the community, sub-district,
district and provincial level for better disaster preparedness in the future is advised.

e Expanded public-private partnerships, including with the media, to strengthen
coordination and collaboration is requisite for minimizing impacts and facilitating fast
recovery of the sector in future disasters and crises.

¢ Review and updating of zoning, land use regulations and institutional mechanisms is
advised to increase sustainable development that enables the sector to demonstrate
best practice and improve competitiveness.

While Thailand’s tourism sector has an admirable record for “bouncing back” from previous
natural disasters and political crises, the challenges of recovery from the current flooding
are particularly daunting. However, the combined commitment of the Thai people, their
government and the private sector is a powerful force that can respond adeptly now and in
the future to be the proud hosts of a globally competitive tourism sector.

41 These are developed in parallel with overall UN recommendations as most recently noted in Thailand — Flood Situation
Report No.12 (November 24, 2011) prepared by the United Nations Country Team in Thailand
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Financial and Insurance Sector
Summary

It is noted that very little tangible data was available during the rapid assessment to de-
termine losses and needs of the financial sector. Thus the figures in this report should be
considered as indicative and preliminary. These figures have helped identify key issues for
focus, but not the exact level of the problem. It is highly desirable that more exact figures
be obtained in the months to come, and to this end, questionnaires that could not be
meaningfully completed by large enough samples at this early stage are included in Annex
10.

The assessment determined that damage to banks, specialized financial institutions
(SFls), insurance and other companies appears to be minor in comparison to the assets of
these sub-sectors. Also comforting is that the commercial banking sector has ample liquid-
ity to not only absorb their portfolio and interest rate losses, but also to offer the necessary
financing to creditworthy borrowers to counter the impact of the floods.

SFls are a pressing issue in large part because they are being asked to fund research

on the impact of this crisis on many of their clients, without being given the funds needed
to do this up front. This further blurs the distinctions between banking and public financ-
ing. At the same time, some SFls are increasingly competing with private banks, without
being subject to the same conditions. This is important as it may erode the credit culture
in many parts of the country and weaken some key SFls. It is especially worrying as SFls
comprise around 25 percent of the banking system and yet are not supervised fully by the
Bank of Thailand (BOT).

This report suggests that the financial sector is responsible for a total of approximately
THB 1,357 billion in damage and losses to the economy. This can be compared to a figure
for liquid assets *? in the banking sector of THB 2,100 billion.** Regardless of the propor-
tion of the damage and losses that the private sector will seek to finance through banks,
this would suggest that the commercial banking sector (not including SFIs) would have
more liquidity than necessary to finance reconstruction, meaning external funding would
not be necessary. However, this does not take into consideration the banks’ willingness to
lend to many of those impacted by the floods.

Insurance is a very concerning issue, and the high level issues and possible solutions are
discussed in the Disaster Risk Management chapter. This chapter, however, focuses on
the impact on the financial sector. Despite the significant level of claims expected from
these floods, it appears that around 95 percent of the claims are re-insured abroad. From
this, one would expect that all insurance companies would be able to honor these claims.
Nevertheless, some local insurance companies are expected to be heavily impacted, and
the only local reinsurer, Thai RE, has already seen the value of its shares fall 43 percent.

42 Defined by the BOT as: eligible securities, deposits with BOT and cash-at-hand. The eligible securities comprise Thai
Government Securities, Bank of Thailand bonds and debt instruments guaranteed both principle and interest by the
Ministry of Finance or FID.

43 Taken from the BOT website, as of September 20, 2011. Of that figure, THB 1.5 trillion would be in the hands of Thai
commercial banks.
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Disaster Impacts Ownership

Comgorert _oamage | Losss || ol potc |

Sub-sector/ Recovery and Reconstruction Needs

Private
Commercial
Banking minimal 20,685 o 20,685 10% 90% & 64,300 110,000 - 24%
Sector
SFls minimal 67,197 0 67,197 100% 58,812 75,430 48,870 100%
Leasing minimal minimal minimal 100% TBD TBD TBD 100%
Companies
Credit Card - o ) o
Companies minimal 2,514 @ 2,514 100% 1,257 1,257 0%
\F’ﬂfgse/ Urban  oinimal 8153 & 8153  5%%  41% 34,000 : - 0%
Cooperatives 943 A 7,587 A 7,587 100% } 2,631 1,220 4,522 100%
g‘:é‘g“ce minimal 9140 @ 9,140 0% 100% 9,140 - - 0%
TOTAL minimal 115,276 115,276 ® 170,140 187,907 53,392 57%
Table 19: Financial
sector — Damage, losses
Assumptions and Comments and needs in Thai baht,

millions

oo Taking BOT figure of loan portfolio (excluding loans to financial sector) as of September 2011 from
BOT website; assuming 0.5% extra NPLs from floods (as per Association); assuming 56.7% of
these NPLs are written off (as per Doing Business data); assuming 3 months of interest (at avg.
7% p.a.) is lost on remaining 43.3% of extra NPLs.

0 Taking BOT figure of total loans for Deposit Taking SFI as of September 2011 from BOT website;
assuming 5% extra NPLs from floods for all SFIs except one large SFI which experiences low NPL
ratio; assuming 0.5% extra NPLs (as per commercial banks); assuming 56.7% of these NPLs are
written off; assuming 6 months (3 months for exception SFI) of interest (at avg. 7% p.a.) is lost on
remaining 43.3% of extra NPLs.

@  Taking BOT figure of Credit Card Loan Portfolio from BOT website, then deducting 80% as this is
the proportion held by banks, according to BOT. No figures were available on the NPLs for this
portfolio, but provisionally assume twice the NPL ratio that is used do for SFls, i.e. 10% — this be-
cause credit cards are uncollateralized, and credit card companies’ ability to follow up with clients
is proportionally much weaker. As with the banks, it is expected that 56.7% of these extra NPLs
will never be paid back, whilst the remaining 43.3% would be delinquent for 6 months on average,
with the late interest being written off/forgiven. Assumed interest rate of 20%.

€  Nationwide VF+UF+MF loan portfolio stated to be 80% of total assets of all VFs+UFs+MFs (THB
170 billion). Increased NPLs as a % of portfolio outstanding for the nationwide portfolio are as-
sumed to be 10% (as they are not supervised, and follow-up tends to be less than with banks);
other assumptions in terms of % of NPLs written off, and average duration of delinquency for the
others, are the same as for SFls; average interest rate taken to be 15%.

d  Taking Cooperative Promotion Department’s nationwide loan figure as of November 2011 of THB
759 billion; assuming 10% extra NPLs from floods (as per Village Funds) for all Co-ops except the
main Savings Coop (loans of THB 666 billion), as this one has mainly salary loans, thus assum-
ing 0.5% extra NPLs there; assuming 56.7% of these NPLs are written off; assuming 6 months of
interest (at avg. 15% p.a.) is lost on remaining 43.3% of extra NPLs.

A  These are just the damage refunded by the Cooperative Promotion Department - the team had no
figures for total damage.

¥  Note that this does not include any of the loans that will be required from commercial banks, and
not facilitated by any government program, even though this will be a far larger figure. This is be-
cause it is impossible, with the data available, to calculate what the volume of such loans is likely
to be.

+  This only includes the government funding the team heard about. No amount is included for
additional loans funded entirely from Cooperatives’ existing capital/liquidity, as it was impossible
to obtain such a figure. Also note that this amount includes THB 144 million for two programs to
strengthen the MF sector overall, included here as Cooperatives are currently the largest group in
that sector.
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)  Taking the overall figure for insured losses as being THB 182.8 billion (bottom of the range, as-
suming all areas at risk get flooded); assuming that 5% of these losses will be absorbed by the
insurance sector in country (the maximum stated by OIC) Note that this does not include any in-
crease costs of insurance, even though costs for flood insurance clearly will be more expensive in
2012 and beyond - this is because it is impossible to say, at this early stage, how more expensive
it will be.

© Also note that the recovery and reconstruction figure merely includes recovery of the amounts lost
from claims that were not reinsured abroad. The much larger needs associated with establish the
recommended catastrophe risk insurance pool are included in the DRM chapter.

Sector Context

As of Quarter 3 of 2011, bank loans, stock and bond markets contributed 89, 74 and 65
percent of GDP, respectively. In the Thai banking sector, the Bank Financial Institutions
can be divided into two main categories: commercial banks and specialized financial
institutions (SFls), which are majority owned by the Government of Thailand. As of the end
of September 2011, total assets of commercial banks is THB 12.8 trillion while the deposit
taking SFls have THB 3.8 trillion in assets. Despite being hard hit during the Asian Finan-
cial Crisis in 1997, all Thai commercial banks are well capitalized, resilient and well im-
munized to the recent crisis. At the end of September 2011, capital adequacy ratio (CAR),
Tier 1 ratio, gross non-performing loan (NPL) and net NPL to total loan ratio for the whole
commercial banking industry were 15.67, 11.81, 2.82 and 1.46 percent, respectively. In
terms of the six banking SFls, the CAR and NPL ratio as at the end of the financial year
ending 2010 were 13.2 and 8.2 percent, respectively; with the Government Savings Bank
(GSB) and Small and Medium Enterprises Development Bank of Thailand (SME Bank)

in the respective outliner positions. On average, every Thai citizen maintains at least one
deposit account with formal banking institutions, however access to finance remains a
challenge in the lower end of society. Cooperatives and village funds were established to
fill this gap and provide simple financial services to these underserved people. Similar to
SFls, the government also utilizes both cooperatives and village funds for policy lending
purposes. As shown below, however, these institutions face serious challenges in trying to
successfully ensure widespread access to microfinance.

Bank loans as a proportion of GDP used to be very high, but have come down in the last
fifteen years, with stocks and bonds showing a healthy increase. In 1997, for example, the
stock and bond market jointly equaled 36 percent of total GDP while bank loans repre-
sented 128 percent of GDP. The bond and insurance markets have grown particularly fast
in the past decade. As of October 2011, the market capitalization of the Stock Exchange
of Thailand (SET) was THB 7.9 trillion with average turnover value of THB 30 billion a day,
while the bond market has THB 7 trillion worth of bonds outstanding with average outright
turnover value of THB 74 billion a day.

Though the insurance market has doubled in size in the past few years (from THB 204
billion in 2003 to THB 489 billion in 2011), its outreach is still very limited. The insurance
penetration rate or percentage of insurance premiums, to total GDP, was still only 4.67
percent in 2011. It is estimated that less than 1 percent of private dwellings are insured
against natural disasters, and particularly floods.
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Damage and Losses

Commercial Banking Sector

Damage to physical assets of the banking sector appears to have been minimal. The
majority of the damage that has been incurred would, in any case, be insured. Although

no precise data about the replacement cost of assets that have been irreparably damaged
was available, nor of the costs of renovations and refurbishments, the banks, associations
and regulators interviewed agreed that the magnitude of damage will be minimal compared
to assets of the sector. This is in part because the vast majority of branch banks had suffi-
cient time to get their expensive equipment, or the expensive part of immovable equipment
(such as the electronics within ATMs), out of harm’s way before the floods struck. Thus,
even though 631 branches* (out of a total of 6,138 bank branches nationwide) had to be
closed for some period of time*® , and 493 ATMs were out of commission at some stage,
the actual cost of damage is reportedly very small.*®

In terms of losses incurred by the banking sector due to the closure of branches, as with
the rest of the financial sector, the team was not able to collect enough data to estimate
this with any confidence on a sector-wide scale.

It is clear that, by far the biggest losses suffered by the banking sector are bank loans that
need to be restructured or temporarily given grace periods, and will, thus, generate less
income and reduce liquidity. Additionally, losses will come from those loans that will never
be repaid and will be outright losses.

For the private banking sector, third quarter forecasts by the Bank of Thailand indicated
that total loans for the private banking sector stood at THB 9.4 trillion, or THB 7.2 trillion if
loans to the financial sector are excluded. Once again, detailed data on losses from this
portfolio were not available because planned interviews and surveys were suspended due
to banks preoccupation in dealing with the impact of the floods.

The most important information obtained from the Thai Bankers’ Association and from one
of the largest banks in the country is that they estimated the increase in their non-perform-
ing loan ratio (i.e. loans with payments over 3 months late, as a proportion of total loans
outstanding) due to the floods would be around 0.5 percent.*” This reportedly held true
both for that particular bank, and for the sector as a whole. They also admitted that these
figures were a rough estimate, as many of their clients could still not reach their property to
assess the true extent of the damage.

44 As per discussion with a Senior Director at the Bank of Thailand.

45 The proportion of branches that had to close was much lower for the four banks that we met who had this data, i.e. of
the 2,183 branches that they jointly held, 107 (i.e. 4.9 percent) had closed at some stage. In the case of one of them,
only one of 80 branches had significant damage to report.

46 As per discussion with representatives of the Thai Bankers’ Association.

47 This is after offering grace periods of up to 6 months, and restructuring loans as needed, both allowed by the BOT for
flood-impacted borrowers (see table below).
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These figures were extrapolated to show that total increase in NPLs due to the floods
could be around THB 21 billion. Such a low figure is explained by the fact that a large
proportion of the damage was considered to be in the industrial estates, and that the vast
majority of the assets of these companies were insured for floods. In terms of consumer
loans, these are mostly accorded to individuals with reliable salaries, and few of these
salaries are expected to go unpaid as a result of the floods.*®

Another reason why this estimate is so low is that banks are willing to restructure loans for
borrowers in affected areas who can realistically still be deemed viable borrowers.
Furthermore, after only one repayment following such restructuring, such loans can be
considered current. Finally, banks, both private and SFls, intended to offer additional loans
to any client affected by the floods that has a good repayment track record. All these
factors mean that the forecasted average duration of the delinquency of NPLs is expected
to be relatively short, at 3 months.

However, the flip side of most of the viable borrowers being able to quickly escape NPL
status, is that of the loans that do not manage to escape NPL status, a significant propor-
tion are likely to fail entirely. In this respect, the Doing Business Resolving Insolvency Loss
ratio of 56.7 percent was applied in this estimation.*®

Therefore, by using the stated average interest rate of 7 percent, these assumptions result
in an estimated loss for commercial banks of THB 20.7 billion.

Specialized Financial Institutions (SFIs)

SFls, of which there are eight® , are financial institutions owned by the government and
with specific (though not always exclusively adhered to) development mandates. Damage
to physical assets of SFls is reportedly also minimal compared to the size of the sector.

Estimates of losses to SFls are of the order of THB 67 billion (though it must again be un-
derlined that these figures are merely indicative). It would appear that the BAAC and SME
Bank®' would be particularly badly hit, as micro, small and medium enterprises (MSMES)
(including farmers) are expected to have the most trouble repaying their loans, and they

48 Of the THB 7.2 trillion in total loans by the private banking sector, the BOT tells us that roughly 35 percent are to large
corporates, 35 percent to SMEs, and 30 percent to consumers/individuals (any lending to microfinance by the private banks
is disguised as consumer finance)

49 See: http://www.doingbusiness.org/data/exploreeconomies/thailand#resolving-insolvency. Note that this applies to
cases where a borrower is clearly insolvent, which would normally be pessimistic for an entire NPL portfolio. However, in
this case, given the many options for any even vaguely viable borrower to escape NPL status, it seems wise and objective
to use this ratio.

50 In order of asset size: Government Savings Bank (GSB); Bank of Agriculture and Agricultural Cooperatives (BAAC);
Government Housing Bank (GHB); Export Import Bank of Thailand (EXIM Bank); Small and Medium Enterprise Develop-
ment Bank (SME Bank); Islamic Bank; Thai Credit Guarantee Corporation (TCGC, formerly Small Business Credit Guaran-
tee Corporation); Secondary Mortgage Corporation (SMC).

51 BAAC’s function is to provide loans at low interest rates directly to farmers, and through agricultural cooperatives and
farmers’ associations. BAAC has assets of THB 899 billion, total loans of THB 577 billion, official NPL ratio as of March 31,
2011 of 6.57 percent; however, the World Bank believes that the true level was closer to 23 percent before the floods. With
an additional 5 percent of NPLs, total NPLs would thus come up to THB 159 billion. SME Bank’s mandate is to promote
SMEs through the provision of loans, guarantees, venture capital, counseling etc. SME Bank has assets of THB 94 billion,
total loans of THB 81 billion, official NPL ratio as of March 31, 2011 of 20.46 percent. With an additional 5 percent of NPLs,
total (official) NPLs would thus come up to THB 21.8 billion.
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are the main borrowers of these two institutions. Based on meetings with these two banks,
additional NPLs due to floods are estimated at around 5 percent of the total portfolio. This
ratio was applied for the overall portfolio of SFls, with one exception — it was important

to distinguish between one SFI, which could demonstrate the basis for its low forecasted
increase in NPLs%2 | and the others.

For the proportion of NPLs that are total losses, and for average interest rates, the as-
sumptions used were the same as for commercial banks. The only difference is in average
duration of the delinquency, where calculations used the same three months for the SFI
with the lower risk profile, but six months for the others, as their clients were more likely

to have lost revenue generating ability for a longer period, and/or lost value of their real
estate such that repayment ability was lowered.

The estimated losses for SFls thus amounted to THB 67.2 billion.

Microfinance Institutions

For village funds and cooperatives, there was too little information to assess damage.
Data was gathered from 17 Village Funds, all of which reported damage to their physical
assets equaling 2 percent of their assets. It is hard to determine how representative this
sample is; however, there is no reason to think that damage to these financial institutions
is unbearably high.

Despite being outside the focus of the banking sector, microfinance is far larger than all
other non-bank finance institutions combined (insurance aside). The largest player in mi-
crofinance in Thailand is the much-maligned cooperative sector. According to the Coop-
erative Promotion Agency, the total portfolio of the cooperative sector is THB 759 billion.
To assess the losses to cooperatives, the Cooperative Savings Bank is treated separately
from the rest of the cooperative sector. As the Cooperative Savings Bank has a different
risk profile, given it is more focused on (usually salary-linked) consumer/individual lending,
it was assumed that the increase in its NPL ratio would be only 0.05 percent, the same
assumption as for the large SFI that has a similar portfolio. For the rest of the cooperative
sector, a 10 percent increase in NPLs was assumed, i.e. double the rate for SFls. This is
based on the fact that cooperatives are not regulated and do not tend to follow-up on late
loans like banks do. The assumed interest rate for this sector is 15 percent. The resulting
estimated losses for the cooperative sector come to THB 7.6 billion.

The village fund sector is also significant. There are around 80,000 village funds in the
country (including the 3,528 urban funds (UFs) and the 738 military funds (MFs)), with total
assets of around THB 170 billion. Their total portfolio is estimated at THB 136 billion (it is
noted, however, that the National Village Fund does not have precise figures, as report-
ing is incomplete). To be consistent with the cooperative sub-sector, using the nationwide
portfolio as a base, a 10 percent increase in NPL ratio due to the effect of the floods is
assumed, and the stated average interest rate of 15 percent was used. Losses for village
funds (and other funds) are estimated at THB 8.2 billion.

52 We used an assumed additional NPL ratio of 0.05 percent, in line with commercial banks, even though the management
of this SFI was arguing quite convincingly that it could be closer to 0.02 percent.
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There are also numerous NGO microfinance institutions, but they appear to be very frag-
mented and on average very small, and have not been included in this assessment.

Non-Bank Finance Companies

At the time of writing, the leasing sector was not very developed, particularly if vehicle
leasing and hire purchase are excluded. For example, there are only 16 members in the
Thailand Leasing Association, with total assets of around THB 100 billion, and only half
of those are involved in industrial leasing. Though banks are beginning to get involved in
leasing, not least because joint ventures are now subject to stricter related lending limits,
even within banks this is still a nascent business sector.5® As with the other sub-sectors,
very low assessments of damage to the physical assets of leasing companies were
reported.®

As an example of the scale of possible losses, one leasing company with assets repre-
senting around 10 percent of the industry had a total of 80 clients affected by the floods,
with a total of THB 1.5 billion outstanding, but most of these clients were well-insured.

Data for vehicle leasing was not available although it would appear that such vehicles
would be well-insured, and therefore losses for this product would also not be significant.>®

Credit card companies also represent a tiny fraction of the financial sector. According to
BOT figures, total credit card debt amounts to THB 206 billion. Of that amount, banks
hold 80 percent, and this amount is already counted under total bank loans. Of the re-
maining THB 41.2 billion, a rate of additional NPLs that is twice that of SFls is assumed,
i.e. 10 percent, given that (a) there is no collateral involved, and (b) credit card compa-
nies’ clients tend to be the less obviously creditworthy ones, who may well have tried
but failed to get bank credit cards. Write-offs and lost interest are then calculated as with
SFls, except for an assumed interest rate of 20 percent.

Stock and Bond Markets

Damage to the stock and bond markets, and associated traders, are negligible. The im-
pact of the floods on the stock market appears to be temporary and reversible. Although
the Stock Exchange of Thailand (SET) index and trading volumes have reduced since
July, this is likely more to do with international events than with the floods. For example,
the SET index was down 13.2 percent by end of October, compared to end of July — but
this is about the same as Hang Seng’s 13.8 percent or Nikkei 225’s 13.1 percent for

the same period.*® In terms of average monthly trade volume, the SET was down 19.8
percent in October compared to July, but this compared favorably to the Kuala Lumpur
Stock Exchange’s 44 percent drop or to the Hang Seng’s 22.6 percent drop.*’

53 As per discussion with the Chairman of the Thailand Leasing Association

54 As per discussion with the Chairman of the Thailand Leasing Association

55 This assumption is subject to verification

56 Though Kuala Lumpur Stock Exchange was an outlier with only a 4.9% drop for the same period
57 No figures found for trading volumes for the Nikkei 225.
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The bond market®® became more active in August and September (the latter being more
than 30 percent higher in terms of trade volume than July), and although October was
down by 3 percent compared to July, the yields on all tenors were down compared to
September, suggesting that the markets were relieved that both the floods and the political
situation were under control.

Insurance Companies

For the insurance sector, there are a limited numbers of branches which are, on average,
far smaller and less expensively equipped than banks. Not surprisingly, there was no
significant damage reported for the insurance sector either.

As the floods were ongoing at the time of writing, with the potential for the overall situation
to get worse, any estimation of the property and business interruption insured losses is
premature. Loss assessors could not access most of the damaged properties. However,
in the context of the early rapid assessment, some calculations relying on expert judgment
can be conducted to derive the preliminary estimated insured losses. Those preliminary
estimates build on (i) the total sum insured as reported in the insurance policies and (ii)
assumptions on the damage ratio for similar events in other countries.

Total sum insured (TSI) of the property insurance policies for (i) industrial estates and (ii)
households and SMEs properties (including automobile) have been provided by the Office
of the Insurance Commissioner (OIC) of Thailand. Property insurance policies underwritten
by firms located in the industrial estates usually cover both the building and the content
(e.g. expensive machinery) and include a guarantee against natural disasters including
floods. Some firms have also purchased business interruption insurance. Property insurance
policies underwritten by households and SMEs are usually limited to fire insurance, but it
is estimated that about 10 percent of them also include an extension of guarantee against
floods.

It is estimated that these catastrophic floods will cause a damage ratio between 20 and

30 percent: preliminary insured loss estimates are between 20 and 30 percent of the TSI.
Assuming that the floods will cause business interruption of 3—6 months, those firms that
also have business interruption insurance will be compensated for 3—6 months (out of 12
months) of their TSI associated with business interruption. Lower and higher estimates of
insured losses are derived as follows: lower estimate assumes that the damage ratio is 20
percent and the business interruption is 3 months; higher estimate assumes that the damage
ratio is 30 percent and the business interruption is 6 months.

Based on the above, Table 20 gives preliminary insured loss estimates under two scenarios:
(i) areas already flooded, and (ii) areas already flooded and areas at risk of getting flooded.

If the flooded area does not expand further, preliminary insured loss estimates are
between THB 109.9 and 165.7 billion, where the vast majority (85 percent) of the insured
losses are from damage on the industrial estates.

58 Where government bonds usually represent 99 percent of traded volume.
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Table 20: Preliminary
insured loss estimates

If the floods also affect the areas currently at risk, the preliminary loss estimates are
between THB 182.8 and 275.1 billion, where the insured losses in the industrial estates
represent 75 percent of the total insured losses.

TSI Lower estimate | Higher estimate | Lower estimate | Higher estimate
(THB billion) (THB billion) (THB billion) (USD million) | (USD million)

Scenario 1. Areas already flooded

Industrial estate 464.0 93.2 140.6 3,105 4,688
Households and SMEs 83.5 16.7 25.1 557 835
TOTAL 547.5 109.9 165.7 3,662 5,523
Scenario 2. Areas already flooded and areas at risk being flooded

Industrial estate 696.1 139.6 210.3 4,653 7,009
Households and SMEs 216.2 43.2 64.9 1,441 2,162
TOTAL 912.3 182.8 275.1 6,094 9,171

Industrial estate: insurance coverage includes property and business interruption.
Households and SME: insurance coverage includes property only.

For the overall Damage and Loss table, a total claims figure of THB 182.8 billion was as-
sumed, i.e. the more optimistic end of the more pessimistic scenario (i.e. all areas at risk
of being flooded).

Only that share of insurance claim ‘losses’ that were not reinsured outside the country was
included in the calculations. The OIC’s estimation is that no more than 5 percent of this
risk has remained in-country®® , which results in an estimated insurance sector loss of THB
9.1 billion.

It should be noted that all of these estimated losses for the financial sector should be
considered as additional to the loss in GDP resulting from the floods. Despite the fact the
damage to property and income of the borrowers will also be reported in other sections,
these reductions in the profits of banks and insurance companies are not reflected else-
where.

Recovery and Reconstruction Requirements

Clearly, as with any natural disaster, it is vital that the financial sector be in a position to
finance any creditworthy client that needs financing to counter the impact of these floods.
The commercial banking sector, given its strong profitability pre-floods, appears in a good
position to do this for its existing clients. However, it does not seem that the necessary
measures are in place to pull private banks out of their usual comfort zones, and finance
many flood victims that were previously not already considered to be profitable clients.

The RTG expects SFls to carry a great burden to support the victims of these floods, but
the measures proposed so far are not optimally targeted. More importantly, they may be
both mortgaging the financial solidity of SFls, whilst simultaneously damaging commercial
banks through unfair competition.

59 Note that some representatives of private insurance companies believe that the real figure is much higher, but also that
it is immeasurable, as this data is not kept. Nevertheless, they believe a significant proportion of the risk sold to foreign
reinsurers is then reinsured again back in Thailand. However, there was no firm data to support this position.
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Microfinance, including micro-agricultural finance, is a sector that has particularly high
needs in comparison to the small (and uncertain) levels of funding usually available. This
is a sector that merits particular attention.

Leasing companies and credit card companies will have their roles to play in the recovery,
but they will be relatively small, and there is no government subsidy that would be justified
here.

The most important part of the financial sector, in terms of ensuring resilience and that
future financing is not impeded, is the insurance sector. To avoid excessive increases in
the cost of catastrophe insurance, it is recommended that the government seriously study
and prepare for the establishment of a catastrophe insurance pool. Further discussion and
costing is included in the Disaster Risk Management chapter, whilst in this chapter we will
only look at the needs of the private insurance companies in order for them to return to a
pre-flood situation, leaving aside the issue of the catastrophe insurance pool.

Sector Context
Banking and Related Sectors

Both commercial banks and SFls are already very busy trying to estimate the losses to
their borrowers, and trying to ensure that any viable borrowers are helped to get back to
productivity as soon as possible. Hundreds of thousands of clients are being contacted,
being informed of the moratoria® on their loan payments where applicable and that they
should borrow from banks rather than loan sharks (when applicable).

The Bank of Thailand appears to have been very active in trying to minimize the impact

of the floods on its banks, without encouraging needless risk-taking. For example, during
the worst of the crisis, the Central Bank held videoconferences with all of the major banks
to review the flood situation as it impacted the financial sector.®’ Similarly, the Ministry of
Finance has taken dynamic measures. The next section will discuss how some of these
might be altered to increase impact or reduce potential damage to the private banking sec-
tor.

Below is a list of all the government measures designed to lessen the impact of the floods
on impacted clients (or future clients) of the financial sector that the team is aware of. This
list of measures alone amounts to a potential cost to the government of THB 234 billion,
with parallel private sector contributions of up to THB 131 billion (not including commercial
banks’ independently funded new loans to flood victims).

60 Commercial banks can, at their discretion, offer flood victims grace periods of whatever duration they see fit, without
changing their provisioning status. However, the Thai Bankers’ Association recommends that these grace periods be no
longer than 12 months.

61 “BOT, Banks ready with back-up plans”, The Nation, October 27, 2011.
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Table 21: Government
measures in the finance

Measure

sector

3-year loan
suspension on
small loans from 6
SFls

3-year loan
suspension on
agricultural loans
from cooperatives

New loans and
grants for
flood-affected
cooperative
members

New loans to flood
victims of SME
Bank

Low-interest loans
for impacted
farmers through
BAAC

Loans for
flood-impacted
large companies
from GSB

Retail loans to be
made available
through GSB

Housing loans for
flood-impacted
borrowers, via
GHB and GSB

Loans by private
banks to SSF
members or
companies

Any loan to a borrower who has a total of loans (all FIs
included) of under THB 500,000, and who has been impacted
by the flood, is granted a grace period (on both principal and
interest payments) of three years. This applies to borrowers of
BAAC, GSB, GHB, SME Bank, Islamic Bank, and Secondary
Mortgage Corporation. Reportedly, the potential portfolio
involved is THB 90.5 billion, of which write-offs of 50% after
such a long grace period, plus interest subsidies (at 4%) of THB
10.9 billion were assumed. Thus cost to the government for this
intervention is assumed to be: Short-Term (S-T): 1.8 billion;
Medium-Term (M-T): 5.4 billion; Long-Term (L-T): 48.8 billion.?

All Cooperative loans to farmers are subject to the same
three-year grace period as BAAC. The Cooperative Promotion
Department estimates that it will have THB 7 billion of loans
eligible (of which, again, the team assumes 50% will not ever
repay), requiring interest rate subsidies to cooperatives of THB
2.5 billion, plus loss to the Cooperatives of 3.5 billion: (S-T: 0.6
billion; M-T: 1.0 billion; L-T: 4.4 billion)

The Cooperative Promotion Department approved THB 0.1
billion in new loans to flood-affected members for 2011, and
expects to approve another THB 0.2 billion in such loans for
2012. This is on top of THB 0.9 billion in grants to replace
damage of cooperatives, and THB 1.0 billion in grants to
affected members (THB 5,000 each). (In total, S-T: 2.0 billion,
M-T: 0.2 billion)

Up to THB 2 billion of new loans by SME bank will be fully
guaranteed bg/ the government, i.e. any losses will be
reimbursed.®® Loans can be up to THB 1 million each with a
fixed rate of 6 percent per annum, for a period of six years and
with a 2-year grace period. A separate Public Sector Service
Account was set up for this program. Full THB 2.0 billion
expected to be spent in the first six months.

Loans amounting to up THB 60 billion being offered through
BAAC (BAAC did not know how much interest rate subsidy they
would get, nor when they would be paid for this®* ). Farmers
would also receive free seeds/breeding stock, and veterinarian
help. (S-T: THB 20 billion; M-T: THB 40 billion)

THB 15 billion in loans to be made available to large enterprises
impacted by the floods, for rehabilitation of their business
facilities and development of flood prevention measures. No
information on loan parameters. Funds to be fronted by GSB,
unclear if would be refunded by MOF. (S-T: THB 10 billion; M-T:
THB 5 billion)

THB 20 billion of new retail loans to be available to flood-victims
through GSB. No other details available. Assuming GSB will
have to front the funds, unclear if/when these would be
refunded by MOF (S-T: THB 10 billion, M-T: THB 10 billion)

THB 30 billion of new housing loans for flood victims reportedly
to made available, through GHB and GSB. Funds not fronted
by MOF. No further details available (S-T: THB 15 billion, M-T:
THB 15 billion)

For up to THB 10 billion in loans, the Social Security Funds
(SSFs) deposits funds with commercial banks, once the loan
has been approved on both sides. Only SSF-listed companies
(1 million maximum) and SSF members (THB 50,000) are
eligible. Conditions unknown, but take-up is very slow.%°

Approved by
Cabinet

Passed by
Cabinet, now
in effect

THB 2.0 billion
already
approved, THB
0.2 billion
pending

Approved by

Cabinet

Approved by
Cabinet

Approved by
Cabinet

Approved by
Cabinet

Approved by
Cabinet

Already
implemented

62 As per “Debt relief for farmers, small borrowers”, The Nation, November 16, 2011. Other reports suggest that the
government believes this measure will cost under THB 11 billion, this figure only reflects the cost of reimbursement of lost
interest — it assumes 0% write-offs.

63 According to representatives of SME Bank.

64 Indeed, it seemed that BAAC would have to raise savings to pay for these loans, inciting them to offer higher interest
deposits (up to 4 percent per annual) — as per “BAAC offers high-interest deposits”, The Nation, November 2,2011, and as
per meeting with senior managers at BAAC.

65 We are told that only a few million have been disbursed so far. Applications only accepted until April 2012.
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Measure

Loan guarantee
for private bank
loans to SMEs
impacted by the
floods

Soft SME loans
for flood victims,
offered via
commercial banks

Ability of all banks
to restructure
loans to flood
victims, and
rapidly re-classify
as current

Decrease in
maximum loan to
value postponed

Minimum credit
card payments
waived

Fees waived on
inter-provincial
ATM transactions

Insurance Sector

Up to THB 100 billion in new commercial bank loans to
flood-impacted SMEs will be guaranteed by the Thai Credit
Guarantee Corporation (formerly SBCGC). These loans have
an interest rate cap of 3 percent for the first three years. NPLs
on these loans do not need to be provisioned for the guaranteed
part (proportion guaranteed increased gradually, 7 percent by
end of year 1 to 30 percent by year seven, maximum duration of
the guarantee). The guarantee is free for the first three years —
but the government will reimburse TCGC for the lost fees (of
1.75 percent) for those three years. The maximum cost to the
TCGC is reportedly THB 23 billion.

THB 20 billion being made available from GSB to commercial
banks for loans to SMEs impacted by the floods. Cost of funds
0.01 percent, but must be matched 50:50 with private bank’s
funds (i.e. total of 40 billion in new loans). Three percent interest
cap for first three years of the loan. NPLs must be provisioned
for normally.%6

All banks may restructure loans to viable, flood-impacted
borrowers. These restructured borrowers can be taken off the
NPL list after merely one payment under the new schedule, as
opposed to three payments previously. Unclear if there are
tenors limits. Possible cost, if all the 0.5% of total loan portfolio
loses six months of 7% interest rate, would be THB 1.3 billion,
borne by the private banks.

The BOT has postponed a planned measure to reduce the
maximum loan to value in effect for mortgages. Unclear what
the impact will be.

The usual minimum payment of 10% of credit card balances
has temporarily been waived, in order to help the cash flow of
flood victims. This measure expires in June 2012.

Banks were told to waive their fees on inter-provincial ATM
transactions, but only for the period from November 4-30, 2011.
Unclear what the cost to the banks of this measure will be.

Approved by
Cabinet

Approved by
Cabinet

Already put in
place by BOT

Already put in
place by BOT

Measure in
place

Measure in
place

The insurance sector will have financing needs to return to their pre-flood position. As

noted in the previous section, losses to the insurance sector are estimated to be around
THB 9 billion, after reimbursement from re-insurance companies, and assuming that the
OIC is correct when stating that around 95 percent of claims for these floods were rein-

sured abroad.

Given the size and scope of this catastrophic event and the number of policyholders af-
fected, the loss adjustment and the claims handling will require a large number of loss

adjusters and insurance experts, beyond the apparent capacity of the domestic insurance
market. Japanese reinsurers, who reinsure many of the firms located in the industrial
estates, have already sent Japanese loss assessors. In addition, it is understood that the
domestic insurance companies have agreed to conduct joint loss assessment; a loss as-
sessor sent in a given area will assess the damage of all insured properties located in this
area on behalf of all the insurance companies.

66 There was a report that soft loans to SMEs are hard to obtain, due to too many requirements, including in terms of
collateral — as per “Red Tape Cut Urged for Recovery”, Bangkok Post, October 27, 2011.
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Challenges to Recovery and Reconstruction
Banking and Related Sectors

The Ministry of Finance and the Bank of Thailand should be commended for their rapid
and decisive actions aimed at minimizing the impact of flood-related losses and maximiz-
ing access to new financing when needed. This is particularly important given that so many
of the worst-affected flood victims would not normally have access to formal finance, and
this would add to the tensions linked with perception that the rich in the Central Business
District have escaped the flooding, whilst much of the poor population have not.

The main concern in relation to these measures, putting aside the disaster risk issues
covered in the DRM chapter, is with the design of some of the interventions to give debt
relief to SFI clients, and to try to facilitate new loans through commercial banks. This is
despite the commendable steps that the MOF has already taken to encourage SFls to re-
spond more concretely to BOT recommendations, and to stick more closely to their stated
mandates.

In terms of the government measures that are focused on SFls, it appears clear that SFls
liquidity and capital ratio will be severely and negatively impacted,®” as the monetary
volumes involved are very large, yet the ability of the government to provide the funds to
the SFls up front is very questionable. Thus, the lion’s share (THB 183 billion) of what the
team estimates to potentially be over THB 240 billion in government-mandated spending
(or loss absorption) related to the financial sector will be bank-rolled, for an undetermined
period of time, by the SFls.®® These interventions will also focus a greater proportion of
SFIs’ activities to policy lending or grant-giving, which will make it increasingly difficult to
separately understand and assess SFls true banking activities from its government subsi-
dy distribution role.®® SFls will be even further than before from a position where they could
be supervised and judged on an equal footing as commercial banks, as recommended in
the 2011 Modular Financial Sector Assessment Program, which focuses on SFls. Finally,
the advantages granted to SFls which have not also been offered to commercial loans,
most notably the three-year grace period for all flood-impacted borrowers, further under-
mines the competitiveness of commercial banks, as borrowers will be tempted to move
their borrowing to SFls in the hope of getting a suspension on their loan repayments next
time there is a disaster. All these issues had been raised as concerns at the time of the
last Modular Financial Sector Assessment Program, but they are now more worrisome
than before.

87 The Modular FSAP (2011) on SFls noted that “The government has responded to the credit contraction from commer-
cial banks in the first half of 2009 with an increase in the lending target of the SFls, from THB 625 billion to THB 927 billion,
and by introducing a Portfolio Loan Guarantee Scheme to help offset credit risks carried by lenders. In order to implement
these facilities in a timely manner, the government approved a capital increase of THB 14.5 billion for the SFls in the finan-
cial year ended 2009 and THB 6 billion in financial year ended 2010”. Nevertheless, SFls such as the SME Bank are under
the minimum CAR, others maintain significant account receivable pending government reimbursement. This situation also
worsens the situation outlined in the modular FSAP where “holdings of MOF in the financial services industry far exceed
that required for purposes of overcoming market gaps and promoting market development”.

68 The best example of SFls being short on capital because they have not been reimbursed for past spending on govern-
ment programs is BAAC. In 2009, it had (around THB 130 billion in accounts receivable and overdue from the Ministry of
Finance, and off balance sheet, the World Bank’s assessment was that there was around another THB 50 billion overdue
from the government.

69 E.g. the Modular FSAP mentions “Some of the advantages include tax breaks, and differences in treatment and stan-
dards are with regards to supervision, governance, and accounting. This creates an unlevel playing field and may enable
the SFls to crowd out or deter commercial banks from entering certain market segments.” Another point of contention is
GSB and BAAC being allowed, and no other banks, to offer a lottery scheme as part of some of their deposit products.
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Aside from the impact of the proposed measures on the structure/capital adequacy/com-
petitiveness of SFls, it would also appear that the measures as currently designed might
not have optimal impact. This needs to be looked at thoroughly and over more time than
has been available for this rapid assessment, but some initial thoughts on what could be
improved are included in the next section.

The assessment did not uncover any current government schemes specifically focused on
microfinance. There was mention in the press of a THB 90 billion package (as a sub-
component of the THB 325 billion funding package) to fund micro-entrepreneurs, but this
was never corroborated in any meetings or other research.

The ability of the government, including the National Village Fund or the Cooperative
Promotion Department, to determine the needs of its members, appears to be woefully
inadequate. A lack of reasonable management information systems, insufficient computer-
ization, and apparent disconnect between the central office and the actual MFIs mean that
degree of need is unknown.

Another challenge linked with this sector is the reputation that cooperatives and village
funds are not distributing funds equally, but rather to those who are close to the heads of
villages or of cooperatives.

Insurance Sector

This catastrophic event may lead the international reinsurance market to reconsider
Thailand as a high-risk country subject to catastrophe risks for the reinsurance season
starting January 1, 2012. This would imply limited reinsurance capacity, and/or lower
coverage limits and/or higher reinsurance premium rates. The capacity of the government
of Thailand to manage major floods so that the international reinsurance market does not
think that such an event can happen again or at least too frequently is critical to restoring
confidence of the reinsurance market.

According to the OIC, the vast majority (95 percent) of 2011 flood-related property catas-
trophe risk insurance business underwritten by the domestic insurers is reinsured. This
means that the net retention of the domestic insurers should not exceed THB 15 billion.
(In fact, it is estimated that it will be closer to THB 9.1 billion, as per the previous section.)
The domestic insurers should then be able to pay their claims in full, although some of the
smaller insurers may see their capital significantly depleted and thus may face the prob-
lems of capital adequacy.” Thai RE”" is the only reinsurer in the country, and 5 percent
of all insurance policies in Thailand must be reinsured by Thai RE. It was not possible to
uncover what proportion of this risk is then re-reinsured abroad, but it is a worrying sign
that between August and November 2011, Thai RE’s share price tumbled from THB 7.0 to
3.9 per share. What the team heard, though, is not that Thai RE would not honor claims,
but rather that it would very possibly need additional capital to stay above minimum CAR

70 According to representatives of the Thailand Reinsurance Brokers’ Council. It was not possible to get any estimates of the
assets of these companies, nor of the level of funding they would need to remain above the minimum capital adequacy ratio.
"1 Thai RE is a publically traded company that is 30 percent owned by Thai insurance companies.
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levels, and this may be problematic as many of its shareholders’ liquidity will be challenged
by their flood-related pay-outs.

In order to be able to sell similar volumes of policies in 2012, most of these insurance
companies will have to find a way to raise the same amount of funding as they lost during
these floods.” As a result, it is assumed that the recovery costs for the insurance sector
are the same as their losses, i.e. THB 9.1 billion. Note that this does not include the costs
for the recommended catastrophe insurance pool, as this is included in the Disaster Risk
Management section.

Recommendations for Resilient Recovery and Reconstruction
Strategy for Short-term Recovery (up to 6 months)

There are two main recommendations for the first six months following the end of the
flooding: (a) to split out all subsidized assistance programs from other SFl lending, and
(b) to revisit the design of existing government initiatives to finance flood victims or flood
proofing.

As mentioned above, an issue that continually comes up when the World Bank analyzes
Thailand’s financial sector is the high proportion of this sector (e.g. 25 percent of total
assets) taken up by SFls, and the ability of SFls to, in some instances, compete directly
with commercial banks, whilst at the same time not having the same standards required of
them.”

It is clear and understandable that after a disaster such as this, helping the population and
private sector to cope with the impact of the flooding is a perfecitly justifiable addition to the
mandate of SFls. However, it should not detract from the desirability of fully segregating
SFls subsidized or policy lending/grant allocating, from their normal banking activities, as
only in this way can their performance and the safety of their deposits be determined.

In order to do this, it is recommended that any of the government measures listed in Table
20, if they are to proceed, be funded up front, in separate Public Service Accounts, even
if this means a need for further borrowing. This will not only make SFIs’ banking activities
more transparent, but will also help the government to assess more precisely the cost and
progress of their grant or subsidized lending schemes.™

72 n fact, reinsurance is expected to be more expensive next year due to the losses caused by the 2011 floods, but (a)
these would be borne by the end client, and (b) in any case, at this stage it is impossible to know how much more expen-
sive this reinsurance will be.

73 See special conditions listed in footnote no. 69

74 THB 2 million is included in the needs budget for MOF to hire an international finance specialist to assist with this
exercise. The cost of the actual measures proposed, as well as we understand them, are already included in the needs
table. The only other costs would be administrative restructuring, and perhaps hiring staff for the new agencies, if ever

it is determined that there is not spare capacity in SFls to provide these staffing resources. Note also that pre-flooding
government initiatives that still owe money to SFls are not included in this assessment.
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Suggestions for short-term measures are summarized as follows (see details in Table
22):

- Conduct more visible marketing and a knowledge dissemination campaign, so
the public is better aware of the financing/debt relief options to them. The low
up-take on programs such as the soft loans for SSF members is partly being
blamed on lack of awareness. Note that this measure should take place after the
issues below have been explored and addressed;

- Three years debt suspension for six SFls borrowers of under THB 500,000: this
appears to be a very long grace period, and most importantly, that is available to
any small borrowers in flooded areas. Previously, some of the debt relief schemes
were to be limited to those borrowers who could demonstrate that they lost more
than 50 percent of their productive assets — this would be sensible in this case
also. Different grace periods, depending on industry, would also be sensible.
Finally, an interest grace period (even if restructured and lower) of only one year
would also help to ensure borrowers remain used to making payments;

- Same recommendation as above for the 3 year debt suspension for cooperative
loans;

- Little information on microfinance was available beyond a THB 90 billion soft loan
program that was mentioned in the press on October 26, 2011. However, the lack
of further mention may mean that it has been dropped. Rather than disburse THB
90 billion to micro-entrepreneurs, it is recommended that the government explores
the possibility of using it as a guarantee to catalyze private banks’ wholesale
funding of MFIs who can demonstrate good governance;

- Low interest rate loans to farmers via BAAC: this is a prime example of an SFI
being put in a precarious position by having to provide a large volume of loans
(THB 60 billion, i.e. 10 percent of their assets), without these funds being provided
by the government, and thus not being able to separate these loans out from
other activities. Another issue to be explored is whether such loans, in the case of
rice farmers, should only be made available to rice farmers who do not grow more
than two cycles (to avoid flood risk);

- Thai Credit Guarantee Corporation (formerly the SBCGC) guarantees facility for
a portfolio of up to THB 100 billion of commercial bank loans to counter the floods.
It is suggested that a guarantee aimed at SMEs that have been damaged by flood-
ing would need to be much higher than 20 percent to have a significant impact on
private banks’ willingness to lend. It is recommended to look at the possibility of
starting with a more strict eligibility criteria (e.g., again, only SMEs that can prove
significant damage), but offer a guarantee of 50 or even 75 percent, throughout
the period of the loan. Then, if the take-up is slow, the eligibility criteria can be
loosened. Otherwise, it is feared that only a very small proportion of this potential
portfolio will actually materialize; and

- The THB 20 billion of virtually free loans being made available to commercial
banks to on-lend, on a 50:50 capital sharing basis, to impacted SMEs will report
edly have very few takers amongst commercial banks. This is because the usual
lending rate for SMEs is closer to 9.0-9.5 percent’, which would mean that even if
half the capital lent is almost free, the resulting blended cost of funds would remain

75 This is based on one commercial bank’s Minimum Retail Rate of 8.0%, and the fact that they lend amounts of under
THB 200,000 at this rate + 1.5 percent. Considering banks typically classify SME loans as a type of household loan, it is
expected that lending rates to SMEs would be around this level on average.

72 | THAI FLOOD 2011 RAPID ASSESSMENT FOR RESILIENT RECOVERY AND RECONSTRUCTION PLANNING



too high for the 3 percent interest cap on these loans to be considered fundable

by private banks. If commercial banks only had to use 25 percent of their own
funds, the blended rate would become comparable to usual rates. Better still would
be to focus attention on the loan guarantees, but to design these so that the resulting
risk share is truly attractive to the banks.

See the DRM chapter for recommendations linked to the insurance sector.
Strategy for Medium-Term Recovery and Reconstruction

The main suggestions for the medium-term are linked to SFIs and to microfinance. To deal
with weaknesses enumerated above, the team proposes three main recommendations:

(i) In order to more effectively distinguish between SFIs’ banking role and govern-
ment assistance role, it is strongly recommended that transparent agency structures
be established to enable SFls to respond to disasters (such as the 2011 floods)
through their networks on behalf of the government. SFls have been the first
responders to most crises in recent years, and are suffering because of it.

Given the uncertainty created in international markets about Thailand’s credit-
worthiness following this crisis, it would help the government’s position if it could move
away from the current position of having very significant off-balance sheet public
financing operations, and opt, instead, for a more transparent approach. Splitting
off the operations requiring grants and/or subsidized loans, and having them run
through agencies that are coordinated or overseen by the SFls, would be a positive
step in this direction. This is in line with the recommendations in the 2011 Modular
Financial Sector Assessment Program (FSAP).”

(i) Conduct a broader study of the microfinance sector, to determine whether the
cooperatives and village/urban funds have the capacity and willingness to adequately
provide most of the microfinance needed in the country, or whether introducing one
or several nationwide microfinance institutions would be beneficial. If included in
the recommendations of the aforementioned microfinance study, the government
could subsidize the establishment of a large microfinance institution (possibly the
expansion on an existing NGO program).

(iii)If supported by the proposed study, take steps to strengthen the management
information system (MIS) and the corporate governance of both village/urban funds
and cooperatives. In the first instance, this should include:

a. Training at national level of staff in corporate governance.

b. Training of trainers who can then go to the field to train the staff of cooperatives
and village/urban funds on how, and why, to strengthen corporate governance.

c. Conduct a SWOT”’ analysis, amongst both cooperatives and village/urban
funds, of their MIS, general management and oversight systems, capacity of not
only the national level but the individual organizations.

d. Fund the lion’s share of the costs of implementing the major recommendation of
these studies.

e. Once the above has been implemented, provide preferential levels of financing
or other support to those cooperatives and village/urban funds who comply with
the new standards established.

76 Note that the needs budget does not include funding for this purpose, as further discussion will be needed to determine
the preferred approach.
7swoT analysis identified strengths, weaknesses, opportunities and threat.
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See DRM chapter for recommendations linked to the insurance sector.

Strategy for Long-term Recovery and Reconstruction

See DRM chapter for recommendations linked to the insurance sector.

Private banks

Specialized Financial Institutions

Micro-finance Institutions (Cooperatives, Village Funds, etc.)

Credit Card Companles

Insurance Com‘anles

Increase

Disaster
Resilience

78 The estimation should be calculated after the crisis is over and the full Rapid Assessment is conducted.

79 This is the amalgamation of: (a) SME loans by private banks, guaranteed by the TCGC: first 6 months, THB 34.9 bil-
lion lent by banks, backed by THB 8 billion of guarantees; 6 to 24 months, THB 65 billion lent by banks, backed by THB
15 billion of guarantees; (b) SME loans by private banks via GSB (this is assuming that the parameters are changed to
make these loans more attractive, both to banks and borrowers); (c) loans to SSF members/companies via private banks;
(d) includes THB 1.3 billion (S-T) of estimated loss in interest to commercial banks due to the encouraged restructuring of
loans. See details in table above.

80 See table above for assumed break-down per period, per intervention.

81 The estimation should be calculated after the crisis is over and the full Rapid Assessment is conducted.

82 Note that we do not include leasing companies in this graph as their recovery needs appear to be minimal.
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Disaster Resilience in the Financial Sector
Policy Recommendations

Most policy recommendations are directly applicable to government support for disaster
risk financing which are included in the Disaster Risk Management (DRM) chapter.

Otherwise, all the recommendations above contribute to disaster resilience indirectly by
helping to finance the private sector (especially SMESs) to return to a pre-flood level, to
strengthen the SFls by insisting on standards equal to those of private banks (at least in
terms of their ‘true’ banking activities), and by strengthening MFls. All of these actions

would help the respective beneficiaries to be capable of facing another similar disaster, in

the hope that this will not be necessary for decades to come.
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2.5 Infrastructure Sectors

Flood Control, Drainage and Irrigation
Summary

The objective of this chapter is to provide a preliminary description of the flood event and
of the damage incurred to the flood control, drainage and irrigation infrastructure with a
special focus on the reconstruction needs likely to emerge once the relief phase is over.
It will provide the government with an initial assessment of short-, medium- and long-term
intervention needs.

The 2011 floods affected many parts of the hydraulic infrastructure. Floodwater damaged
the main dikes of the Chao Phraya River and the associated hydraulic structures including
the drainage and irrigation canals and small hydraulic structures. Major dike breaches
occurred in Nakhon Sawan, Chai Nat and Lop Buri provinces. Over 11 percent (about
213,000 ha) of the present irrigation and drainage areas (totaling about 12.2 million rai or
2 million ha) in the 26 assessed provinces has been damaged. The King’s dike, the Ring
dike and associated flood control structures were also damaged. The main and secondary
drainage pumping stations and the main waterways were also damaged due to heavy
siltation and clogging. The total damage to the flood control, drainage and irrigation
infrastructure is estimated to be THB 8.7 billion. This estimate does not include damage
to the on-farm irrigation and drainage infrastructure, which is included in the agriculture
chapter.

] ] Table 23: Total damage
Component Disaster Effects Ownership in the flood control, drain-
Damage Losses Total Public Private age and irrigation sector,

in Thai baht, millions

Royal Irrigation Department 7,723 7,723 7,723
Maritime Dept. 242 242 242
Bangkok MA 750 750 750
TOTAL 8,715 8,715 8,715

The needs for recovery and reconstruction are estimated at THB 43.1 billion.

The reconstruction strategy recommends immediate, short-term requirements as well as
several medium- and long-term activities. Short-term needs include restoring the existing
drainage capacity and irrigation supplies for the forthcoming dry season crops by completing
the ongoing efforts to close canal breaches, completing temporary repairs to structures,
de-silting canals, and strengthening vulnerable and damaged components of the dikes,
barrages and river training works. Most of these works do not require new designs; the
structures can be restored to their pre-flood condition. However, a design review based on
new modeling may be required for certain critical flood embankments such as the King’s
dike and the Ring dike (for the industrial parks), drainage canals and pumping

stations. This will require hydrological and river morphological analyses and design
reviews. There is no damage to the major dams in the north of the basin. However, there
is an urgent need to carry out dam safety reviews for three large dams and update the
reservoir operations procedures. From a public safety perspective, the dams need to be
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systematically analyzed using accepted international methods of dam portfolio risk assess-
ment. There is also an urgent need for a good river-reservoir optimization model and a
flood early warning model with improved weather forecasting.

Behind the Floods

Over the course of the monsoon Figure 4: The observed quantity of rain in July, August and
season from June to October 2011, September in northern Thailand

Thailand experienced floods due to

heavy rainy in the mountains to the

north. The total rain for July, August

and September was about 1,156

mm — the highest amount of rain

recorded since recordkeeping began

in 1901. The probability of such a

rainy event has been estimated at 1 Source: GPCC v5 analysis 1901-2009, monitoring/first
in 250 years guess analysis 2010-2011. From: knmi.nl accessed
’ November 2011.

This high-intensity rainy gener-
ated unprecedented flood peaks in

. . Figure 5: Extremes statistic of rainfall in July, August and
the Chao Phraya River Basin near September in northern Thailand.

Nakhon Sawan of about 4,686 m3/s Under the assumption that the climate does not change,

against the maximum river capacity the return period of the quantity rain as measured in
2011 is higher than 250 years (upper green line of the

of 3,500 m%s (figures 4 and 5). 95% reliability interval). The middle green line indicates
the extrapolation of the observations over 1901-2010,
Based on the current river discharge the blue line indicates the value of 2011.

it has been estimated that the 2011
flood eventis a 1 in 50—100 year
event. However, there is a need for
further analysis. The preferred
approach would be to analyze rain
level statistics for the entire Chao
Phraya catchment and translate
these into discharge and overland
flow volumes by means of a hydro-
logical model of the river catchment.
There is also a need for a flood risk
analysis including the quantification of
probabilities of rainy, river discharge
and sea water level, as well as their
influence on water levels in the river/drainage system and on inundation depths in the city
of Bangkok.
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Furthermore, the flood risk analysis Figure 6: Runoff statistic measured at Nakhon Sawan
should also include an analysis on the province (C.2), unit: m3/second.

probabilities of dike breaches, as well

as the influence of human interventions

(e.g. reservoir operations). A major

difference between this flood and other

severe flood events was that water

levels rose at a slow, steady rate, and

flood water persisted in some areas for

almost 70 days before receding. The

main cause of the flooding was the low

flow capacity of the river, which resulted Source: RID

in river dikes overtopping and breaching Figure 7: Runoff statistic measured at Nakhon Sawan
in many river arms. Also the river's province (C.2), unit: million m3

capacity decreases downstream, which
implies that spillage from the river
channel gradually occurs in the upstream
areas when a large-scale flood occurs.
Some questions were raised regarding
how the major reservoirs where operated.
But as the preceding sentences show,
there was simply much more water
upstream than the downstream channel
was able manage, and the surplus water
flows had nothing to do but flow across
country. Floods in Bangkok and surroundings were caused by: (i) high discharges from
the upstream Chao Phraya River, some of which reached as far as Bangkok via the flood
plains; (ii) releases from the main upstream reservoirs; (iii) high sea water levels in the
Gulf of Thailand; (iv) high intensity rainy in the city, exceeding the capacity of the drainage
network and; (v) the compounding of i to iv.

Accumulated Volume (Mcm)

Source: RID

Sector Context

Thailand’s water sector is complex, with many agencies involved, but without significant
coordination amongst them, or sufficient legislation to support the establishment of a single
agency with oversight of the sector as a whole. The result is fragmentation, resistance to
change and inefficiencies in the overall water resources management structure. This sec-
tion presents a brief overview of the sector’s legal framework and key players and issues
related to institutional arrangements. A more comprehensive analysis is provided in Annex 8.

Water Laws and the Policy Framework

Thailand has many water related laws, administered by over 30 departments in eight
ministries (Annex 8). There is no umbrella legislation to link these laws and codes, and
consequently there is no legislative backing for any organization to undertake integrated
water resources management. In practice, this leads to erratic and ad hoc engagement
between agencies. While many of these agencies are involved in managing the delivery of
water, there is no single agency that has overall responsibility for managing water resources
in an integrated manner. The absence of a modern, comprehensive water resources law
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is probably the most significant factor inhibiting the implementation of integrated water
resources management (IWRM) in Thailand.

The current Water Policy has resulted in development plans for a number of river basins,
but due to the lack of budget allocations, disagreements with local communities have led
to the stalling of many of these plans. Additionally, administrative boundaries are often not
drawn along water catchment or river basin lines, which leads to fragmentation of respon-
sibilities and uncoordinated between different administrative areas, within a single river
basin.

In efforts to rectify some of these issues, a new water bill has been drafted which outlines
the policy framework to guide integrated water resources planning and management,
focusing on planning for overall and sub-catchment river basins. However, the draft bill
does not provide a suitable basis for promoting good IWRM, for developing a comprehen-
sive approach to river basin management, or an adequate mandate for any agency to be
the national water resource manager. Due consideration should be given to the notion that
flood control measures and policies should focus on mitigating floods and associated dam-
age, rather than flood prevention.

Finally, at a higher level, good water governance and appropriate environmental laws,
acts and ordinances are more likely to lead to sustainable economic development and to
reduce the risk of environmental degradation.

Institutional Arrangements

A plethora of government agencies is involved in water resources management and use.
Under the Prime Minister’s Office, there are six national boards and committees that are
responsible for policy planning and coordination of water resources at the national level.
The three dominant players in terms of water management and flood control are the
Ministry of Agriculture and Cooperatives, the Ministry of Natural Resources and Environment,
and the Electricity Generating Authority of Thailand (EGAT). The responsibilities of each
are described in brief below.

It should be noted that many agencies are involved in and hold responsibilities regarding
the construction and maintenance of river dikes and embankments, such as the Bangkok
Metropolitan Administration, the Ministry of Transport, the Royal Irrigation Department, and
local authorities at provincial level.

The Ministry of Natural Resources and Environment (MNRE) is responsible for
management of natural resources (including surface water, groundwater, forestry,
protected areas, mineral resources, and coastal resources) and the environment, including
pollution control and Environmental Impact Assessment (EIA) reviews. The Department of
Water Resources (DWR), established in 2002, is the lead agency under MNRE responsible for
integrated water resources planning including fostering IWRM implementation. With such
a broad set of responsibilities, effective cooperation among key agencies within MNRE is
critical for forging effective IWRM implementation.

The Electricity Generating Authority of Thailand (EGAT) controls the two largest dams
in the headwaters of the Chao Phraya River Basin. Each year, EGAT and RID allocate the
available water to the various users (irrigation, major urban and industrial, salinity intrusion,

THAI FLOOD 2011 RAPID ASSESSMENT FOR RESILIENT RECOVERY AND RECONSTRUCTION PLANNING | 79



navigation, etc.) throughout the basin, based on water budget planning deliberations. The
main responsibility of EGAT in this cycle is to assess resources to plan allocations.

The Ministry of Agriculture and Cooperatives (MOAC) has more than twenty depart-
ments or offices, of which the Royal Irrigation Department (RID) is the most important and
critical in terms of water management and provision. RID is the main agency involved in
water project investment planning, design and construction in Thailand — thus making it a
key player as water resources manager. It also plays a principal role in flood mitigation issues
as its canals and water regulation devices are utilized for flood protection and drainage
during the wet season. RID is also responsible for maintenance of some river dikes. RID,
jointly with EGAT, plays a key role of allocating access to water resources, by determining
total water demand requirements of all users and comparing this to overall seasonal water
availability.

The role MOAC plays as manager will only be complete when water legislation that clearly
defines a water rights and allocation system for individual and cross-sectoral needs is in
place. It should be noted that there is the potential for conflict of interest and poor account-
ability if irrigation provision and water resources management functions were to be held
within a single organization.

In line with international best practice that is used to streamline WRM work, and improve
coordination and oversight within specific river basins, River Basin Organizations (RBO)
have been established. The key challenge to this system is not the will to coordinate and
plan in an integrated way, but the lack of a mechanism to connect these RBOs with the
budgeting process. Lack of political support, administrative mechanisms and funds have
limited the capacity of the RBOs to effectively manage resources in a comprehensive
manner.

Linking other sectors with the Integrated Water Resources Management Plan will be of
ultimate importance for maintaining the integrity of the IWRM system and ensuring its
holistic approach. Plans for urbanization, infrastructure development, transportation and
roads, industrial expansion, etc. will all impact the water resources plans and flood
management strategies. For example, prior to such vast urbanization in Thailand, there
was a greater lag-time between intense rainfall and peak stream flow. Since, the lag-time
has reduced, peak flow is greatly increased, and the total run-off has been compressed
into a shorter time interval, thus creating the conditions for intense flooding. Ensuring
an integrated approach to water resources and flood management will help manage these
effects.

Technical Gaps

This section explores some of the key technological challenges and gaps that exist related
to flood management, and sets the ground for recommendations in the following section.

For infrastructure, the combination of ageing and deferred essential maintenance is the
primary reason for structural failure and breaches of the flood protection embankments
along the Chao Phraya River. Immediate attention to this critical infrastructure is now
required, as well as the adoption of more comprehensive inspection protocols for critically
important dikes, drainage canals and pumping stations (similar to the inspection protocol
for dams) than is now in place. Finally, the impact of climate change, expected to cause
more frequent extreme flood events in the future, needs to be taken into account while
reviewing structural designs, and maintenance requirements and procedures.
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Figure 8: Room for the
River — Best Practice
from the Netherlands

To support the monitoring and maintenance of this critical infrastructure, a strong data and
information management system is essential. Establishing a centralized point to hold river
basin information is critical to assessing the health of the basin, its ability to withstand
development stress and detect emerging trends and potential challenges. This can also be
linked with the flood early warning system.

Finally, the revision of land use policies may be necessary to avoid further, inappropriate
encroachment onto flood plains and will be a key point for the IWRM policy framework to
address.

Effective flood forecasting and early warning systems that communicate flood forecasts
and emergency information to the public is essential. New knowledge of the climate system
is beginning to make these medium-term forecasts more feasible and accurate on the
national and sub-national scale. Several river basins in Europe have flood early warning
systems that combine meteorological forecasts with detailed knowledge of the local hydrology
and topography to forecast the occurrence of floods some days in advance.

Dikes, dams and other structures regularly, successfully protect lowland inhabitants from
floods. It is likely that they will continue to be an important means of coping with increas-
ingly frequent and high river flows resulting from climate change. This is very relevant in
Thailand’s Chao Phraya River Basin, though alone, insufficient; there is a strong need to
improve flood water management. One clear, prudent option is to improve water retention
through an increased number and capacity of water reservoirs. The country has at present
about 1,000 cubic meters of water storage capacity per inhabitant whereas the United States
and Australia have over 5,000 cubic meters. The dams of the Colorado River in the United
States and the Murray-Darling Rivers in Australia, for example, can hold 900 days of runoff.
By contrast it has been estimated that the dams in Thailand can store runoff for just 100
days. Additionally, creating ‘room for the river’, as is recommended in the Royal Initiative for
Flood Mitigation would allow for increased areas for flood waters to roam. Figure 8 describes
an example of best practice for this type of initiative.

Figure 8: Room for the River — Best Practice from the Netherlands

High discharge rates from the Rhine and Meuse Rivers in 1994 and 1995 led to a significant
shift in managing river flood safety in The Netherlands. The age-old practice of raising and
strengthening embankments along the rivers was replaced with a new approach, which gives
more room to high waters. This so-called “room for rivers “ policy contains a wide range of
measures, such as lowering floodplains, the creation of side channels, lowering of groynes, river
dredging and the realignment of dikes. As opposed to past practice, dike strengthening

has become a last option, only to be considered if other interventions prove to be technically or
financially impossible. Most of these measures will have significant consequences on regional and
local spatial planning, making public participation in planning of flood management strategies
crucially important. It also calls for a more integrated approach to planning, combining safety
objectives with other policy and development goals, such as nature development, landscape
quality improvement and economic prosperity. The new management policy is now being
implemented across the Dutch areas of Rhine and Meuse in a multi-billion Euro program. In
addition to practical innovations in river management, the program has taken a creative
approach to planning its ‘central direction and decentralized implementation’ arrangements.
This has created opportunities for innovative public-private partnerships, such as Design &
Construct agreements, in which planning and implementation is dealt with through one contractor.
This approach has required great adaptation skills from both contractor and government
agencies, and led all on a path of trial and learning. The program is expected to finish in 2015.

Source: Deltaris
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Flood events have worsened in recent years, and indications suggest this change is due to
both natural and human induced factors. Despite the substantial knowledge on hazards in
Thailand, and on flooding in particular, further analysis is required to assess the possible
changes in the hazard risk and vulnerability profile of the country. It is essential to
understand the evolving flood patterns, and the possible causes for change and their
implications, particularly if improved standards and specifications are to be applied to
housing, critical facilities and infrastructure. As part of the process, it will be relevant to
assess the possible secondary impacts of flood control structures, some of which seem to
have contributed to the drainage problems appearing in certain areas of the country.

Damage and Losses

More than 480 kilometers of river dikes (total length of existing dikes is about 960 kilometers)
were partially damaged (see images in Annex 6), and there was severe damage to the
main and secondary irrigation and drainage canals and the lower-order irrigation infrastructure
linked to the river. This includes serious siltation of the main canal and distributaries (about
969 kilometers of irrigation canals and 400 kilometers of drainage canals), breaches and
siltation of smaller canals and water courses, and destruction of hydraulic and other water
control and drainage infrastructure such as regulators, sluices and culverts. The damage,
with related losses and needs for recovery and reconstruction are summarized in Table 24.

Over 11 percent — equally roughly to 213,000 ha — of the present irrigation and drainage
areas (total about 12.2 million rai — 2 million ha) in the 26 assessed provinces has been
damaged. Indirect losses such as the disruption of irrigation supplies, siltation and water-
logging of agricultural land, are covered in the agriculture sector in this assessment report.

Table 24: Water resources
management - damage,
losses and needs require-
ments in Thai baht, millions

Sub-sector/ Disaster Impacts Ownership Recovery and Reconstruction Needs
Royal Irrigation 7,723 7,723 7,723
Department
Maritime Dept. 242 242 242
Bangkok MA 750 750 750
TOTAL 8,715 8,715 8,715 2,133 9,486 31,486

Recovery and Reconstruction Requirements

Needs for reconstruction and recovery can be largely categorized into two broad catego-
ries: technical and organizational or institutional. They are presented in these groupings
here, but listed on a timeline in Table 25 so as to show financial needs allocations for the
short, medium and long term.

Some recommendations here are similar to those in the DRM chapter and the Transport
sector chapter and coordination amongst responsible agencies will be necessary to avoid
overlap and duplication of efforts.
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Technical Reconstruction Recommendations

Rehabilitate hydraulic assets and increase the drainage capacity in order to restore
and improve flood control structures to a safe operating standard, in line with the Royal
Initiative for Flood Management. In conjunction, systems should be established to ensure
regular review of the critical flood control infrastructure status, both by the operator and by
independent review panels, to examine problems relating to sustainable operations and
maintenance.

Undertake a design review of critical flood embankments such as the King’s Dike in
Bangkok, and the Ring Dike around the industrial parks (Figure 6), drainage canals and
pumping stations in order to strengthen the structures from 1/50 year to 1/100 year flood
structures. This will require new modeling of hydrological and river morphological analyses
and design reviews.

Carry out dam safety reviews for the three large dams, including updating the reservoir
operations and maintenance procedures. In order to ensure the utmost in public safety,
dams should be systematically analyzed using an internationally accepted method of dam
Portfolio Risk Assessment.

Engage a panel of local and international flood experts to: 1) conduct an analysis of
the 2011 floods to establish an understanding of the likelihood of a similar event occurring
in the future, and highlight lessons learnt, and 2) provide recommendations to the recently
established Strategic Committee on Water Management regarding preparedness mea-
sures that would allow Thailand to effectively manage extreme flood events in the future.
During the review, particular attention should be given to the collapse of dikes — particu-
larly around the Ayuthaya industrial estates — in order to learn lessons on how to improve
the quality of such flood defense works in the future.

Strengthen the flood forecasting and early warning systems that would refocus the
system on monitoring and hydraulic modeling that incorporates climate change models,
and is based on hazard mapping that focus on the entire basins in line with recommenda-
tions on establishing the river basin model®®. A clear decision support system for reservoir
operations would need to be built into the operational framework.

Accelerate the implementation of the Royal Initiative for Flood Management which
provides a framework for water resources and flood risk management.

Update and implement the Integrated Plan for Flood Mitigation in the Chao Phraya
River Basin.

Invest in floodwater management systems such as small and medium reservoirs, pro-
viding space to rivers, and community watershed management programs.

83 please see the DRM recommendations for linkages and coordination with other possible hazard mapping activities.
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How to Strengthen the Ring’s Dike — Industrial Estates

o The total dike length around the 7 industrial estates is about 200 km.

o Typical height of the dikes is 2—3 meters, steep slopes 1:2 — 1:3, typical crest width
1-2 m; typical footprint is 10—15 m.

o Inundation depth at estates was 1.5-3 meters, for example at Rojana/High Tech.

o Tentative estimates of the return period of this event are in the order of 1/50 — 1/100
year.

Some dikes were raised just before the flooding to prevent the areas from flooding (which in the
end happened due to breaches in the dikes at some locations and also overflow at low spots).
This raise was carried out with material just next to the dikes (poor quality). These dikes need a
substantial re-design/re-construction since most of the material being used was not appropriate
for levee construction.

Tentative cost: THB 15 billion (for a protection of 1/100 year flood)

The required level of protection depends on measures upstream/along the Chao Phraya River
Basin. If the dikes along the river system are strengthened/raised, then the industrial estates
could have lower dikes for the same level of protection and vice versa. Another thing which
may form part of the solution is the inclusion of temporary flood defenses (e.g. sand bags but
also other temporary flood defense systems). If the option is being considered to raise the dikes
around the estates north of Bangkok substantially to get, say, a 100-year level of protection,
thorough analysis of the entire river basin should be part of the initial assessment.

It is also important that the government study how to protect the homes of the employees of
these estates.

Institutional and Policy Recommendations

All recommendations for institutional and policy recommendations are bound up in
reviewing and passing through parliament the new water bill. This would institutionalize
and strengthen the integrated water resources management approach and produce the
most strategic and holistic changes for the sector. Specific recommendations for consideration
in this review include:

e Establish an effective river basin model that follows best practice and
institutionalizes the River Basin Organization structure for each main and
sub-basin.This model would provide a basis for all modeling, water resources
management activities and related development activities in the basin.

¢ Appoint a high-level “champion” for water management to bring all
stakeholders together and move the existing water basin authority to a central
position under the champion.

¢ Accelerate the implementation of the Royal Initiative for Flood Management
considering social impacts and land use compensation
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Suggested Timeframe for Recommendations

The following are recommendations on timeframe prioritizations. Please note that activities
may be started in the short term, and continue to the medium to long term, which has been
reflected in the costing table below.

Strategy for Short-term Recovery (up to 6 months)

* Rehabilitate and reduce the maintenance gap of hydraulic assets and increase
the drainage capacity.

* Engage a panel of local and international flood experts to analyze the 2011
floods and provide recommendations to the strategic Committee on Water
Management.

e Carry out dam safety reviews for the three large dams, including updating the
reservoir operations and maintenance procedures.

e Strengthen the flood forecasting and early warning system.

* Update Integrated Plan for Flood Mitigation in the Chao Phraya River Basin
(1999).

» Start re-investing in floodwater management systems such as small and medium
reservoirs, space for the rivers and community watershed management programs.

Strategy for Medium-term and Long-term Recovery and Reconstruction (beyond six
months)

* Accelerate the implementation of the Royal Initiative for Management considering
social impacts and land use compensation.

* Undertake a design review with a view to strengthening critical flood embank-

Table 25: Flood control activities ments such as the King and Ring dikes.
and costs for short-, medium- . ) ) )
and long-term recovery and * Review and approve the pending water bill that would improve the Integrated

reconstruction in Thai baht,

millions Water Resources Management policy framework.

Short term | Medium term|Long term Total Public Private

Rehabilitation of infrastructure

* Royal Irrigation Department 1,545 3,089 3,089 7,723 7,723

* Maritime Department 48 97 97 242 242

* Bangkok Metropolitan Administration 150 300 300 750 750

* Emergency mobile drainage pumps,

maintenance equipment and spare parts 300 300 300
Strengthen the flood forecasting system 60 60 60
Emergency dam safety review 30 30 30
Royal Initiative for Flood Management 2,000 2,000
Drainage Channels 2,000 2,000
Strengthening King's Dike 3,000 12,000 15,000 15,000
Strengthening Ring's Dike 3,000 12,000 15,000 7,500 7,500
TOTAL 2,133 9,486 31,486 43,105 31,605 7,500
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International Best Practice in Flood Management

Technical flood protection — For centuries, dikes, dams and other structures have
protected lowland inhabitants from flooding and it is likely they will also be an
important way to cope with more frequent and high river flows stemming from climate
change. Many European regions continuously repair river or coastal dikes and
improve drainage systems to protect against recurring floods. Now many nations are
building their dikes thicker and higher as a hedge against the additional threat from
climate change. In the long term, Thailand could invest in larger reservoirs.

Natural retention of floodwater — As the damage caused by floods increases
around the world, many communities and regions are considering investing in costly
dams, dikes and other technical measures to avoid a repetition of this damage.
Because of the high costs associated with technical measures, another approach
has been gaining popularity, namely to put aside parts of the river flood plain that
can be flooded under high water conditions and serve as a temporary storage basin
for flood flows. Many countries including Denmark, Germany, the Netherlands and
Sweden are already setting aside riparian areas (side channels and wetlands) for this
purpose. These are mainly recreational, farming, or undeveloped areas that can be
inundated without great risk to human populations or their structures.

Improving insurance schemes and information — To compensate for the inevitable

damage caused by floods it is possible to improve the type and coverage of insurance.
In Belgium, recent legislation requires flood damage to be included in household “fire
insurance policies. Insurance for flood damage is possible in Germany.

2

Improving forecasting, monitoring, information — Europe is currently piloting one
of the first examples of a continent-wide early warning system. The European Flood
Alert System (EFAS) is currently in the last stages of development and is intended to
provide forecasts 3 to 10 days in advance of high water events throughout Europe.
EFAS will work in conjunction with the European Commission’s Joint Research
Center at Ispra, and in direct cooperation with river basin authorities. The European
Commission has proposed to set up a European Drought Observatory and early
warning system by 2012. This would be an apparatus to combine meteorological
forecasts, hydrologic data and other information to make medium-term forecasts of
drought in Europe and allow authorities to prepare possible emergency measures.
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Table 26: Water and sanitation
sector — Damage, losses and
needs in Thai baht, millions.

Water and Sanitation Sector
Summary

Damage and financial losses in the water and sanitation sector in the 26 affected provinces
taken into account for this assessment amounted to an estimated THB 5.5 billion (Table
26). Due to the rather slow onset of the impacts of the floods, water supply and wastewater
utilities were able to prepare themselves for the disaster; the long time period of flooding®,
however, still had a substantial impact on the sector: around THB 3.5 billion are attributed
to physical damage to water and sanitation infrastructure, mainly rural water supply systems
and urban sewage treatment facilities. Around THB 2 billion has been attributed to losses of
economic flows of the utilities, mainly due to lower revenues during the flooding as well as
higher expenditures for treatment of more polluted raw waters, cleaning of wells or replace-
ment mechanical and electrical systems.

Disaster Impacts

Recovery, Reconstruction
Sub-sector/

and Needs
Component
Water Supply Urban 70.3 1,875.0 1,945.3 1,245.3 735.2
Rural 1,783.2 107.1 1,890.3 107.1 1,783.2
Sanitation Urban 1,643.6 1.4 1,645.0 1,645.0 117.0
TOTAL 3,497.0 1,983.5 5,480.5 2,997.3 2,635.3

Note: Sanitation in rural areas is almost exclusively provided through septic tanks, which are calculated under the
housing section

Recommendations for the sector include a focus on short-term recovery and reconstruction
of the service providers through repair of damage as well as short-term solutions to increase
disaster resilience against future floods. This may include building flood protection for the
facilities or storing equipment and chemicals on higher ground.

In the medium term, it is recommended for utilities and local governments to develop local
disaster-resilience plans through revising all components of their system and discussing how
to improve resilience with the resources available. This may include exchanging vertical
turbine pumps with submersible pumps, elevating the base of the pumps to higher ground,
and moving generators to higher ground or platforms.

In the long term, the sector’s resilience should be improved by developing sector-specific
Water Safety Plans and aligning these with the Strategic National Action Plan (SNAP) on
Disaster Risk Reduction. Utilities should include disaster resilience into their business plans
and adjust their systems to future risk projections. Increased monitoring and maintenance
should be undertaken for high-risk areas and system components.

84 | several affected provinces, floods have not yet receded and areas will most likely remain flooded for a few more weeks.
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Sector Context

According the WHO/UNICEF Joint Monitoring Program, coverage of people with access to
improved water supply and sanitation in Thailand is very high: 99 percent of the population
in urban areas and 98 percent of the population in rural areas have access to improved
water supply, and 96 percent and 95 percent have access to improved sanitation in urban
and rural areas, respectively.

Water and wastewater services are supplied through public utilities, under the authority of
the Ministry of Interior, the Ministry of Natural Resources and Environment and the Ministry
of Public Health. In urban centers within the provinces affected by the floods, water supply
utilities are operated through the Provincial Waterworks Authority (PWA) and in Bangkok
City, Nonthaburi and Samut Prakan provinces through the Metropolitan Waterworks
Authority (MWA). In addition to that, several municipalities throughout the provinces operate
their own water supply systems individually. In several municipalities, concessions are
given to private operators through Build-Own-Operate (BOO) or Build-Own-Operate-Transfer
(BOOT) schemes. Both the Department of Water Resources (DWR) and the Ministry of
Public Health (MOPH) are responsible for technology and quality standards. In rural areas,
most people get their drinking water through small-scale community systems, which are
supplied through groundwater wells or surface water.

Sanitation services in Thailand are also under the public authority of the Ministry of Natural
Resources and Environment. Through the Wastewater Management Authority (WMA),
wastewater systems in urban areas throughout the country are managed, whereas the
Pollution Control Department (PCD) functions as a regulatory body. Wastewater is
collected either through a piped sewerage system and treated in sewage treatment plants
(in the case of Bangkok, this accounts for about 10-20 percent of domestic wastewater),
or households have private septic tanks. In rural areas, no piped sewerage networks exist
and septic tanks are prevalent.

Water utilities collect tariffs of approximately THB 6—15 per cubic meters of water provided.
No fees are collected for sanitation services, as the management of the facilities is under
the authority of local governments. Instead, the facilities are financed through government
budget.

The main water sources for urban drinking water supply in Thailand are rivers and ground-
water. In rural areas, about 65 percent of the water is taken from groundwater and 35
percent from surface water sources.

Damage and Losses

Damage

The water and sanitation sector is estimated to have incurred damage of approximately
THB 3.5 billion, which is almost equally divided between the water supply and sanitation
sub-sectors. In the water supply sub-sector, the biggest share of damage occurred to
water surface systems or groundwater wells in rural areas (THB 1.8 billion), as well as to
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water intake structures (THB 28 million) and water treatment plants (THB 31 million) in
urban areas. Almost all damage in the sanitation sub-sector occurred in connection with
urban wastewater treatment plants (THB 1.6 billion). For the purpose of this analysis,
individual household septic tanks and related damage and losses are included in the
housing sector, impacts of water quality on public health such as increased prevalence of
water-borne diseases are calculated under the health sector, and impacts on environmental
pollution through wastewater is included in the environment sector.

In the rural water supply sector, damage is estimated at approximately THB 1.8 billion. The
reason for this relatively high value of damage compared to urban water supply is the
almost exclusive reliance on wells or small-scale surface water supply systems (65 percent
of which are groundwater wells and 35 percent surface water sources). Whereas some of
this damage refers to damaged pumps or other control panels, some wells were damaged
to such an extent that they needed to be shut down and replaced with new wells®. An
example of types of damage is given in Table 27. Due to a lack of further data, estimations
from damage and losses in two provinces (Nakhon Sawan and Chai Nat) were extrapolated
to other flood-affected provinces.

For urban water supply, damage is estimated at THB 70 million. This assessment is
based on information received by the Provincial Waterworks Authority at central level,
the Metropolitan Waterworks Authority for Bangkok metropolitan area and observations
made during field visits to Nakhon Sawan province as well as the largest MWA facility in
Lak Si district of Bangkok. For public or private municipality-run water supply systems, no
actual information on damage or losses was available at the time of the assessment at a
central authority®®. In order to include an estimation of the damage and losses incurred,
the following estimate served as basis: 75 percent of urban water schemes outside the
Bangkok metropolitan area are managed by the PWA, whereas 25 percent are managed
by the municipalities (or respective private operators). The amount of damage and losses
incurred per province was then calculated as an additional 33 percent of those estimated
for PWA-run systems.

Due to sufficient prior warning and preparation time, MWA managed to protect all four
Bangkok-based water treatment facilities®” from major flood impacts. The October —
November 2011 floods in Thailand reached the largest of the four facilities in Bangkok in
mid-October. The last time the MWA had to prepare for a serious flood was in 1995; the
2011 floods are assessed as much more extensive.

85 About 35 percent of the wells were completely broken and need to be replaced. The cost of replacing these wells repre-
sents about 80 percent of the total cost of repair.

86 The number of municipalities within the affected provinces is not quite clear, but estimated to be at least several dozen.
During the assessment, the team did not receive information by any central government agency on damage and losses
among these municipalities. It was also not possible to contact each individual municipality for data.

87 The water treatment plants (WTP) in Bangkok (all MWA managed) are: 1) Bangkhen WTP, with a maximum capacity of
3.6 m3 per day; 2) Samsen WTP, 550,000 m3/day; 3) Thonburi WTP, 170,000 m3/day; 4) Mahasawat WTP, 1.2 m3/day.
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Total No. No. of No. of Wells No. of No. of wells Total

Province of Wells Flooded with minor Unusable with damage to damage
Wells damage WEIS intake cover (THB mill.)

Kalasin 153 49 20 10 56 8.1
Khon Kaen 177 48 51 19 72 14.9
Phichit 2,072 450 79 114 14 2.2
Chachoengsao 364 164 151 6 29 8.7
Phitsanulok 1,499 396 156 106 31 86.3
Ubon Ratchathani 1,340 635 135 30 38 34.3
Roi Et 395 187 110 22 32 20.2
Si Sa Ket 785 245 34 38 29 36.6
Nakhon Pathom 462 170 147 3 56 8.1
Samut Sakhon 204 156 79 7 72 7.7
Maha Sarakham 207 198 124 22 25 17.9
Total 7,658 2,698 1,086 377 454 244.93

Note: Estimation of total damage was extrapolated based on these figures.
Table 27: Examples of

damage to groundwater
water supply systems in

Damage to the urban water supply sub-sector remained relatively low: MWA reported that rural areas

a siphon was damaged at the canal Khlong Bang Luang in Bangkok, the cost of which was
estimated at THB 30 million. In addition to the siphon, various transmission pipelines may
have been damaged around the city, because of rushed and unplanned excavations and
sandbagging to prepare for floods. No cost estimations were provided for this damage.
Apart from this damage, all Bangkok water treatment and distribution facilities are working
normally, as are all 16 pumping stations across the city, thanks to the extensive protective
measures employed.

In other urban areas across the remaining 23 affected provinces (excluding MWA-run
facilities in metropolitan Bangkok, Nonthaburi and Samut Prakan), the main damage was
concentrated on water intake structures and water treatment systems (THB 38 million
total). Damage to conveyance, storage and distribution systems were significantly lower
at THB 1.9 million. Out of five PWA-run water treatment plants in Nakhon Sawan province
that take raw water from the Nan, the Ping and the Chao Phraya rivers, one was affected
by the floods during September to November (totaling two months), damaging part of the
pipe crossing the river.

Despite the lack of municipal-run water utility data, a field visit to Nakhon Sawan municipal
water supply system offered an indication of damage: two high-pressure pump houses,
including motors, pumps, a water quality control station and a control panel. Other
damage included a drilling rig and other equipment in the maintenance house, a transformer,
buildings, fences and pipes. This damage, although disruptive, did not seriously affect the
service provision to customers.
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Figure 9: Pump house during
the flood at Tubkrit Water
Treatment Facility in Nakhon
Sawan (10 Sept 2011)

Figure 10: Tubkrit Water Treat-
ment Facility in Nakhon Sawan
(23 Sept 2011)

Figure 11: Building after the
flood, Tubkrit Water Treatment
Facility, Nakhon Sawan (16 Nov
2011)

Total damage for the urban sanitation sector is estimated at more than THB 1.6 billion. This number is based on
estimations from the Wastewater Management Authority (WMA), which provided estimates for damage of nine
wastewater treatment plants it oversees in 25 out of the 26 provinces (excluding Bangkok City Province). Another
10 wastewater treatment plants in these 25 provinces, operated by municipalities, are expected to be affected as
well. Similar to the WMA assumptions, damage of those 10 municipal wastewater treatment plants was estimated
at 20 percent of the replacement cost of the plants, 10 percent for aerated lagoon systems.
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In the Bangkok metropolitan area, there
are eight wastewater treatment plants
whose initial investment cost was a
total of approximately THB 25 billion.
These plants are of particularly high
value because of their high treatment
capacity (more than 1 million cubic
meters of water per day) and the tech-
nology they employ. Damage to these
Bangkok based plants, however, was
not as severe as in other provinces,
as similar to water supply utilities,

the wastewater utilities had sufficient
time to prepare themselves against

Sub-sector/Component Total

Damage

Water Supply - Urban

Water intake structures

Water treatment plants

Conveyance systems

Storage systems

Distribution network
Water Supply - Rural

Surface & groundwater systems
Sanitation - Urban

Sewage treatment works
TOTAL

37.5
30.8
0.2
0.4
i3

1,783.2

1,643.6
3,497.0

the floods. Total damage is therefore estimated at 1 percent of the replacement value of
the plants, or THB 250 million (mainly including inundated electrical control systems and
washed away biological material). Close inspection is recommended to verify the exact

types of damage.
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Figure 12: Aboveground
damage from underground
sewage pipe network sub-
sidence (16 Nov 2011)

Table 28: Water and
sanitation sector —
Damage in Thai baht,
millions




Figure 13: Water and sani-
tation sector — Damage and
losses from flooding 2011

Financial Operating Losses

Total losses in the water and sanitation sector are estimated at THB 2.0 billion. The
majority of these losses are incurred in the urban water supply sub-sector due to lower

revenues and higher expenditures, totaling THB 1.9 billion. Losses in rural water supply
amount to THB 107 million, in urban sanitation to THB 1.4 million.

MWA-run water supply utilities in the Bangkok metropolitan area suffered the majority of
the losses in the water and sanitation sector due to lower revenues from household water
supply fees (approximately THB 1.2 billion) and higher expenditures for water treatment,
customer service, etc. (approximately THB 670 million). Usually the MWA'’s Lak Si facility
produces approximately 3.6 million cubic meters of water per day, out of a total supply of
4.8 million cubic meters for the Bangkok metropolitan area (75 percent). The three
remaining facilities produce 25 percent of Bangkok’s water supply. Because of the floods,
the MWA is expecting lower revenues: production has fallen to approximately 3.1 million
cubic meter of water per day (compared to 3.6 million before). This lower production is the
result of reduced filter run time, as filters have to be cleaned every 24 hours, compared to
every 48 hours before the floods, due to more algae in the water. As a result, the pressure
of water is lower and hence households consume less; other households temporarily do
not consume any water at all because residents have evacuated their homes. Costs of
chemicals for water utilities have also increased approximately six times, primarily because
of additional needs to treat raw water.
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In other urban centers around the country, losses of water supply utilities amount to
approximately THB 122 million and are attributable to lower revenues and higher treatment
costs. PWA has indicated that across the PWA-run plants, future losses are concentrated
on water treatment. At the Nakhon Sawan field visit, for example, losses were accounted for
the additional use of chlorine gas, as well as for lost water due to broken pipes (amounting to
83,987 cubic meter or THB 1 million, calculated from an average tariff of THB 13 per cubic
meter).

In rural areas, most water systems will require cleaning, disinfection, and flood protection
measures, estimated at THB 107 million. Additional future losses may be associated with
shutting down of wells that have been irreversibly damaged.

However, all these financial losses have to be balanced with savings as well as additional
revenues. All water supply systems across the affected areas may experience an increase
in water demand, as households start cleaning their houses from mud, garbage and debris
from the floods. These additional costs represent revenues for the utilities and together
with other savings are estimated at THB 118 million total to be subtracted from the actual
financial losses.

For wastewater treatment, the financial operating losses are estimated to be a smaller
fraction of the damage. Since wastewater fees are not yet collected in Thailand, the utilities
do not generate revenues from their customers and disruption of service therefore does
not result in financial operating losses. Nevertheless, some higher operating costs are to
be expected. Most treatment plants (aerated lagoons, oxidation ditches, etc.) rely on a
combination of air and microorganisms. Operating the aerators and recreating microorganisms
(or recalibrating the systems) will require higher electricity costs in the short term. The total
increase in losses for wastewater treatment systems was estimated at almost THB 1.4
million.

Damage and loss estimations are provided by affected authorities in Table 29 and by
province in Table 30.

Sector Authority Damage Losses
Water PWA 30.3 39.6
Municipalities 10.0 13.1

MWA (Bangkok) 30.0 1,822.4

MNRE (Rural) 1,783.2 107.1

Sanitation MNRE-WMA 1,391.7 1.4
BMA (Bangkok) 251.9 0.0

TOTAL 3,497.0 1,983.5
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Table 29: Water and
sanitation sector —
Damage and losses by
authority in Thai baht,
millions.




Table 30: Water and
sanitation sector —
Damage and losses by
province in Thai baht,
millions.

Province

Ang Thong
Ayuthaya
Bangkok
Chachoengsao
Chai Nat
Kalasin

Khon Kaen

Lop Buri

Maha Sarakham
Nakhon Nayok
Nakhon Phatom
Nakhon Sawan
Nonthaburi
Pathum Thani
Phitsanulok
Phichit
Prachinburi

Roi Et

Samut Sakhon
Saraburi
Singburi

Si Sa Ket
Suphan Buri
Surin

Ubon Ratchathani
Uthai Thani
TOTAL

Recovery and Reconstruction Requirements
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Damage

50.3
264.6
281.9
296.4

86.1
121.1
267.2

80.0
167.1

24.1
123.3
213.7
149.4
103.1
185.0
117.8

42.6
153.4

20.2

64.2

66.5
133.1
210.8
102.9
168.9

3.3

3,497.00

Financial Losses

3E0)
49.6

1,822.6

0.4
1.4
5.7
10.8
73
7.3
0.3
-0.7
4.9
0.2
26.3
2.7
2.6
2.3
8.8
-0.4
3.8
-1.0
7.9
1.4
5.6
OI5
0.1

1,983.5

The floods that affected Thailand in 2011 were not sudden onset events at a single point
in time, but burdened the country over a period of several months. Hence, most of the
provinces were not unprepared for the floods. The government, the community as well as
the water and sanitation service providers had time to organize their emergency response
activities, rehabilitation, recovery and reconstruction requirements depending on their
situation prior to and during the disaster.

The reconstruction requirements reflect the immediate needs to repair damage and bring
systems back to functionality, as well as improve the system to be more disaster resilient.
Recovery requirements include interventions to fully recover from the negative effects
of the disaster. The reconstruction and recovery needs as well as measures to improve
resilience are listed in Table 31, which quantifies these matters as a total value of THB 5.6
billion. This amount is disaggregated to around THB 1.2 billion for short-term and THB 1.6
billion for medium-term recovery and reconstruction needs in the water supply sub-sector
and THB 1.2 billion for short-term recovery and reconstruction needs in the sanitation
sub-sector. Needs to increase disaster resilience in the water and sanitation sector as a
whole are estimated as THB 630 million in the short term and THB 1 billion in the
mid-term.
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Sector Context

For most of the affected provinces, water and sanitation service provision was not
substantially interrupted. Water is still supplied to households, and despite damage to the
housing infrastructure, most water meters are still calculating the flow of water to
customers’ connections. Damaged pipes in the network, however, do increase the
non-revenue amount of water and contribute to higher losses of revenues. In some areas,
the floods contaminated the groundwater that is used as the drinking water source by
utilities. More treatment at a higher cost is needed to ensure that drinking water quality
standards are maintained.

Based on the damage described in the sections above, reconstruction efforts are focusing
on the reparation of the damage that occurred due to the floods. For urban water supply
systems, this includes the repair and/or replacement of damaged infrastructure such as
pipes, pumps, control panels, buildings, fences, etc. Rural areas mainly have to focus on
repairing or replacing damaged well structures, and mechanical and electrical systems.

Recovery requirements are those related to losses and describe efforts to rehabilitate
basic service provision. That can include, for example, expenditures for chemicals or
microorganisms to treat wastewater that was spilled through the floods, or additional
electricity costs to reestablish the microbiological balance in wastewater treatment ponds.

Key Challenges to Resilient Recovery and Reconstruction

In many cases, simple measures can prevent future damage to the system, such as
storing equipment higher above the ground or building a wall around the facilities to protect
them against future flooding. Improving disaster resilience against future threats, however,
is a more complicated exercise that requires more than just technical measures. Disaster
resilience plans need to be developed in a coordinated and organized manner that builds
on existing best practices, are tailored to local circumstances, and involve a range of
stakeholders.

Recommendations for Resilient Recovery and Reconstruction
Strategy for Short-term Recovery (up to 6 months)

Most urgently within the next six months, priority should be given to rehabilitation and
reconstruction measures that repair infrastructure damage in order to restore services
and prepare utilities against possible future floods on a provisional basis. This includes
repairing highly damaged pipes, repairing and cleaning up wells (including disinfection)
and other water sources, or building a brick or sandbag wall around the facilities. It further
includes securing emergency service provision through increased storage of water for
priority needs. This can include filling up storage facilities with drinking water, which in

a case of service interruption can be delivered to households through tanker trucks or
bottles.
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In the case of the sanitation sub-sector, it is important to ensure the availability of
chemicals and microorganisms necessary to clean up floodwater and raw waters
contaminated with wastewaters. Sewer systems often have a designed overflow function
to allow masses of water above the design capacity of the system to bypass the treatment
plant and discharge directly into the receiving waters. Hence contamination cannot be
entirely prevented, but the materials should be available to deal with cleaning it up
afterwards.

Further, the availability of materials for securing equipment provisionally, as well as
essential spare parts should be taken into account and planned for. This includes
scaffolds to store equipment on higher ground, or store a sufficient number of electric
fuses, replacement pumps, pipes and valves, etc., in order to be able to restore service
provision quickly. It also includes more diligent check-ups and maintenance works after the
current floods to ensure full functionality of the system.

It is recommended to conduct follow-up studies in relation to this disaster, approximately
six months after the floods have receded:

1. One thorough investigation on the lessons learned about how the current
disaster has been handled by various sector authorities at all government
levels. This information would serve to be very valuable for future disaster
resilience strategies.

2. Further, a thorough cost-benefit analysis should be prepared to investigate the
economic advantages and disadvantages of individual resilience improvement
measures outlined by the provinces and utilities.

Strategy for Medium-term Recovery and Reconstruction

There is the need for local disaster resilience strategies in the mid-term time period of
approximately the next year. This strategy focuses on elaborating local disaster resilience
plans that prepare the water and wastewater utilities to deal with floods depending on their
locations and individual risks. These plans need to be developed through the participation
of representatives of different stakeholders involved to increase their understanding and
commitment.

To develop local disaster resilience plans, utilities and municipalities need to revise
individual components of the water and sanitation system. Based on the specific disaster
history of locations and funding availability resilience building options should be discussed.
Depending on the specific location of the pumping station, the option might either be to
exchange vertical turbine pumps with submersible type pumps in order to protect them
from future flooding. Or if this is too costly or difficult to implement, the alternative might be
to elevate the base of the existing pump.

Developing such coordinated disaster resilience plans is a task that should be assigned to
a specific task force, led by the local government and involving representatives of different
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decision making sections of government. It should include technical expertise both from
water utility engineers and disaster risk management experts and it should seek guidance
from the approving budget section, as well as the political will to support this exercise in
an integrated manner. In the process of developing the plans, coordination is needed with
other sectors that develop resilience plans. The institutional set to be clarified comprises
the question of who is the lead agency, the establishment of a coordination committee,
which budgeting, safeguards and implementation arrangements are in place, and how and
who is going to undertake monitoring, testing and evaluation.

To increase disaster resilience, it is important to include the communities in disaster
preparedness and response actions. Communities are recognized as the first line of
defense after a disaster occurs. Raising their awareness and strengthening their capacity
to perform quality control of supply systems is the first step to reduce the impact of
disaster events.

‘Build-back-better’ (BBB) is a principle that also prevails in the planning and design of
damaged structures in the medium term. Water and wastewater utilities should start to
consider more advanced technology, improved quality, safer locations and higher flood
resilience into their planning and budgeting processes when starting to reconstruct their
assets.

Strategy for Long-term Recovery and Reconstruction

In the long term, water and sanitation policies should be in line with the government’s
Strategic National Action Plan (SNAP) on Disaster Risk Reduction 2010-2019. For the
water and sanitation sector, this translates into the following steps:

¢ Improving disaster resilience through Water Safety Plans. It is recommended
for provinces, local governments and individual water utilities to develop
specific Water Safety Plans (WSP) that include disaster resilience as an integral
part. These WSP would be based on the disaster resilience plans recommended
under the mid-term strategy. Disaster resilience within these WSPs can include
increasing possible sources for water supply, such as tapping new or a higher
quantity of wells or river intakes to enable utilities to manage their waters in a
more flexible, resilient way. In the case of a disaster, this can better ensure safe
drinking water provision to their customers. It might further include the upgrade
of appropriate technology for specific disaster-related circumstances, such as
separating wastewater and storm water in flood-prone areas in order to reduce
possible contamination during the flood event.

e Adjusting to future disaster risk projections. Depending on scenarios for future
disaster projections, Water Safety Plans should be adjusted to future disaster risk
projections under the existing climate change scenarios for their individual
locations. If floods like the current one are likely to return more frequently, it might
be economically reasonable to alter the systems’ design capacity to deal with
increasing volumes of water in a better way. This may include changing the
location of the facilities or increasing the overflow capacity of a canal.
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Table 31: Water and
sanitation sector —
Activities and costs for
short-, medium- and
long-term recovery and
reconstruction in Thai baht,
millions

¢ Increased monitoring and maintenance is conducted for high-risk areas.
Components of the supply system that are at a higher risk of failing in case of a
disaster might need more frequent maintenance to ensure they are functioning in
case of a disaster. The Water Safety Plans suggested above should also include
a list of system components to be monitored and checked immediately before a
disaster occurs, if that is possible.

¢ Costing of proposed actions, plans, and strategies needs to be taken into
account. It is important to involve relevant government agencies responsible for
authorizing budget allocations from the beginning into the planning and design
stage to guarantee realistic implementation within the timeframe proposed.

Category Type ~6 months 6-24 months

Water Supply

Treatment

Other services

Sanitation

Increased Disaster Resilience

TOTAL 2,997.3 2,635.3
5,632.7

Disaster Resilience in the Water and Sanitation Sector
Policy Recommendations

The fragmentation of the sector makes it very difficult to monitor and assess the level of
damage, losses and needs during emergency situations. The sector is naturally better
managed at local level, which further complicates monitoring efforts. Establishing a
coordination mechanism for basic data collection and dissemination, or building a network
amongst governmental and non-governmental agencies, could go a long way in improving
the ability to easily assess needs.

©
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It is important to recognize the decentralized nature of water supply and sanitation service
provision. In cases where line ministries (MNRE) or authorities (PWA) are responsible for
systems in a large part of the country, it is important to strengthen capacities at the local
level and decentralize decision-making during emergencies.

Integrating Disaster Resilience into Water and Sanitation Programming

The water and sanitation sector in Thailand has already proven to be quite flood resilient,
mostly thanks to barriers built to protect the various water supply and sanitation systems,
especially the more sophisticated ones, like Bangkok’s Metropolitan Waterworks Authority
facilities. The number of floodwalls built in a very short period of time out of sandbags, mud
or concrete held well during these disastrous floods, protecting valuable assets. There
were few “accidents” in the Bangkok area and the disruption of service was not very
significant, despite the gravity of the situation. Rural systems (smaller wells, surface
systems) have probably been affected more and closer inspection is needed to review how
they can be better protected in the future.

Despite the high preparedness levels, disaster resilience in the water sector can still be
improved further. It is recommended that provincial and local governments as well as utili-
ties develop their individual Water Safety Plans. These WSPs should be in line with the
Strategic National Action Plan (SNAP) on Disaster Risk Reduction and contain an integral
part on improving disaster resilience. Based on these WSPs, all utilities (water and
wastewater) should then set up Standard Operating Procedures (SOP) or Business
Continuity Plans (BCP), to optimize response speed and effectiveness in emergencies.
Where such procedures already exist, they can be enhanced and strengthened with the
experience resulting from the current disaster. As part of this preparedness protocol, it is
important to protect electrical systems that are vulnerable to water, by perhaps
moving them permanently to higher floors or to an elevated platform. Also, organizing
drills, improving evacuation planning and offering periodic training are important.

WSPs also include guidance on how securing access to alternative water sources during
disasters can also boost resilience of systems. A lot of systems currently rely on one water
source only, either groundwater or surface water. Although this is obviously a more cost
effective way of producing water, larger utilities and systems should allocate budget to
securing access to an alternative source for times of disaster. In the case of Bangkok,
MWA is already considering extending the raw intake canal (Khlong Prapa) to collect water
from further upstream in the Chao Phraya River, in order to protect against salinity and
water pollution, which increases with smaller distance to Bangkok. Rural households that
rely on simpler technologies and wells could consider installing rainwater-harvesting
systems on rooftops, to secure clean water in both periods of floods and droughts.

The sanitation/wastewater sector also has a high potential for enhancing disaster
resilience. Wastewater is a large environmental problem in Thailand, with organic waste
being a big part of the total wastewater. Although significant investments have been made
for wastewater treatment across Bangkok and other large cities, and households are
required to have a wastewater treatment facility, the safe collection, treatment and
disposal is not always guaranteed. In many cases, wastewater is still discharged directly
into the environment. A higher awareness of the population regarding the public health
hazards connected to insufficient wastewater treatment is needed, connected to the
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introduction of wastewater service fees. At the same time, a more diligent protection of the
environment through untreated wastewater is needed from the government.

Many of the wastewater systems are open lagoons or ponds that may easily become
inundated, overflowing contaminated water to neighboring areas, outside of the treatment
plant. In Bangkok, storm water from khlongs (canals) is mixed with wastewater which
means that the water that reaches the wastewater treatment plants is sometimes too
‘clean’ for the treatment to work effectively. It is important to think of containment strategies
as well as treatment efficacy strategies for these wastewater systems, so that wastewater
is kept separate from floodwaters.

Lastly, it is very important to work closely with communities, to ensure better resilience
along the various water canals. It becomes the mutual responsibility of the utility and the
community to protect the raw water intakes, to ensure uninterrupted service provision as
far as possible, and protect the communities from public health risks resulting from
pollution through wastewater.
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Transport Sector

Summary

Thailand’s transport sector is extensive and covers all modes — road, rail, air, and water.
Much of the transport infrastructure is located in the central provinces, where most of the
country’s population and industrial base is concentrated and which was most impacted by
the flood, although parts of the northeast were also affected®®.

The total damage and losses for the sector, for the 26 provinces included in the damage Table 32: Total damage,

assessment, are estimated at THB 23.6 billion and THB 6.9 billion respectively, as shown losses and needs in the
. transport sector in Thai
in Table 32. .

baht, millions

Disaster Effects NEE S
Sub-sector

~6 6-24 > 24
Damage | Losses Total Public | Private mths mths mths

Total 23,580.0 6,938.4 30,476.4 30,326.4 150.0 8,045 14,376.0 2,295.8

The cost of damage is calculated on the basis of estimates prepared by the transport
sector agencies, based on their standard costs for specific work activities. These estimates
reflect preliminary assessments carried out by the agencies as part of their submissions to
the government for funding allocations to restore the roads to their pre-flood condition.

The road network in particular — which connects Bangkok to the provinces and includes
an extensive network of provincial, rural and local roads — is very dense, and has been
severely affected by the flood, principally in the central region but also in the Northeast.
Damage to road pavements,

from water flow across them

and from long periods of in-

undation during which heavy

traffic continued to pass, is

extensive. The cost of

transport across the network

has increased, as traffic

diverted to alternative, longer

routes when sections of road

were inundated, or travelled

more slowly over roads

that have been damaged.

Together these constitute

transport-related losses for

the road network relative to

the pre-flood condition. These losses, particularly those related to road surface condition,
will continue until the network has been restored to its pre-flood state. Related to roads,
two of the major government-operated truck terminals in Bangkok have experienced some
damage.

88 Referto a map in the DRM section of the report.
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Table 33: Transport
sector — Damage, losses
and needs in Thai baht,

millions

Sub-sector/

Component

Roads
Expressways?
DOHP

DRR¢

Local

Truck terminal®
Railways

Civil Aviationf
Inland Water?9
TOTAL

The railway has continued to connect Bangkok with the provinces, with some diversions,
and with some connections provided by buses. Damage appears to have been limited to
embankments (submerged for long periods, many of which remain submerged as of this
writing) signaling systems, and station structures.

For the other transport modes — civil aviation, and inland water transport — there has been
relatively little damage, and correspondingly only minor losses. Civil aviation impact has
been limited to the flooding of Don Muang airport, and the resulting damage to the airport’s
facilities. Air traffic was not directly affected, since the few domestic flights that used the
airport quickly diverted to Bangkok’s main international airport. It is likely that the airport
will be out of service for between three and six months. For inland waterways, which
mainly provide for movement of bulk agricultural and construction materials, there has
been little damage, although riverside loading and unloading facilities were often
inaccessible for considerable periods, but a suspension of inland water traffic was put in
place for about 33 days at the peak of the flood period.

The estimated damage, losses and needs for the portion of the transport network included
in the 26 provinces covered by the needs assessment, are summarized in Table 33 below.

Disaster Impacts Ownership Recovery and Reconstruction Needs

6-24 mths | > 24 mths

Private

19,638.0 6,263.4 25,901.4  25,641.4 0.0 4,666.2 12,876.0 2,295.8
0.0 450.0 450.0 450.0 0.0 0.0

0.0 3,443.7 14,922.7 14,922.7 1,147.9 8,035.3 2,295.8
4,456.0 1,336.8 5,792.8 5,792.8 1,336.8 3,119.2
3,443.0 1,032.9 4,475.9 4,475.9 1,721.5 1,721.5
260.0 0.0 260.0 260.0 260.0 0.0

3,000.0 525.0 3,525.0 3,525.0 0.0 1,500.0 1,500.0 0.0

900.0 150.0 1,050.0 900.0 150.0 900.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

23,538.0 6,938.4 30,476.4  30,326.4 150.0 6,866.2 14,376.0 2,295.8

& No damage; losses from toll free operation for 1 month; b poH = Department of Highways: losses 30% of damage;
CDRR = Department of Rural Roads: losses 30% of damage; d Province and local roads: damage 30% of DOH network
damage for the province, losses 30% of damage; e Damage to two truck terminals and a bus terminal in Bangkok; f Don
Muang airport, damage estimate based on government statements, losses an estimate of private concessionaire and

other losses; 9 Damage primarily siltation and hence reduced draft of navigable waterways, and erosion of river dikes; cost
included in water resources section of the assessment.

The government’s committee for restoring the transport network, chaired by the Minister
for Transport, has proposed budget allocations for the immediate restoration of
transport-related infrastructure. It is understood these allocations are: about THB 11 billion
for national and provincial roads, THB 4.5 billion for rural roads, THB 900 million for the
Don Muang airport, THB 260 million for the truck terminals in Bangkok, and about THB 2.6
billion for the railway. Table 32 reflects these, but with the comment that, for the railway,
there is as yet little detailed supporting information.
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Sector Context

Transport contributes about 7 percent to Thailand’s GDP. More broadly, logistics-related
services make up almost 20 percent of GDP. The country’s transport sector consists of:

(i) roads, about 51,000 km of national and provincial highways, 44,000 km of rural roads,
and 84,000 km of local roads; (ii) rail, about 4,100 km of generally single track line; (iii) air,
6 international and 29 domestic airports; and (iv) waterways, about 2,700 km of coastal
shipping routes and 1,850 km of inland waterways. Road accounts for about 94 percent of
domestic freight transport, with rail and inland water transport providing for 2 percent and 4
percent respectively. For passenger transport, road is also by far the dominant mode.

The road network is relatively new, and largely in good condition, subject to the comments
in the following paragraph. The rail network is much older, and provides relatively limited
low-cost passenger and bulk freight services along four major corridors, to the north, the
northeast, the east, and the south. Inland waterways carry mostly bulk agricultural and
construction materials, with the services privately operated.

For the road sector, in particular the national system under the responsibility of the
Ministry of Transport’s (MOT’s) Department of Highways (DOH), the network is in relatively
good condition, with an asset value of around USD 40-50 billion. However, neither routine
nor periodic maintenance allocations are now adequate. As a result, there is a significant
and increasing backlog of critically needed

periodic maintenance, a situation that is

exacerbated by the shortfall in periodic

maintenance funding. If the backlog is not

addressed, the asset value, and capacity,

of the national road network will decrease

rapidly and, as was apparent from the field

visits undertaken as part of the needs as-

sessment, the network will be more suscep-

tible to damage from events such as this

flood. The combination of increasing traffic

loadings and weakened road structures

caused by long-term, inadequate periodic maintenance and a flood will rapidly reduce the
overall service life of the network, and increase its susceptibility to damage in the event of
a similar flood in future. Less information is available for the rural roads component of the
network, for which MOT’s Department of Rural Roads (DRR) is responsible, but it is likely
that the situation is similar in respect of limited funding for essential periodic maintenance,
and hence for the long-term sustainability of the network.

From the institutional perspective, DOH and DRR are capable of managing the works
required to restore their respective networks to their pre-flood conditions. DOH has in
the past received assistance from the World Bank to improve its capacity to manage its
network.®

There is less certainty that the local road networks can be similarly restored quickly and
effectively. These networks, which as noted above are extensive, are the responsibility of
the provinces, local municipalities, and other agencies.

89 Thailand: Highways Management Project, approved in December 2003

104 | THAI FLOOD 2011 RAPID ASSESSMENT FOR RESILIENT RECOVERY AND RECONSTRUCTION PLANNING



Overall, Thailand relies almost entirely on its road sector for the effective operation of its
economy. While its existing institutions, with some uncertainty about the local level, are
capable of relatively rapidly restoring damaged infrastructure to its pre-flood condition,
there remain longer-term concerns about the gradual deterioration of the network due to
less than adequate maintenance funding. Should this situation continue, the network would
be progressively less able to resist damage from future events such as floods, necessitating
higher damage restoration costs than would otherwise be the case.

Damage and Losses
Damage

Table 34 summarizes the damage to the transport sector, by sub-sector, as a conse-
quence of the flood. As mentioned above, the damage is almost entirely to the road sector.
For the 26 provinces that are included within this needs assessment, the damage can be
broadly broken down as shown on the following page. The estimates of damage cost are
based on the respective agencies’ preliminary assessments of damage to their networks,
converted to costs for each damage site or activity using the agency’s standard unit costs
for each type of work required.

Roads

For both major areas that the flood has affected, the central and northeast plains, the
terrain is generally gently sloping. Rivers are wide and, in normal times, slow flowing. The
heavy rain in the mountains to the north resulted in much greater than average inflows into
the rivers that feed into the plains from the mountains. This flow exceeded the capacity of
the rivers, which resulted in very substantial flows across the land surrounding the rivers,
across which the region’s road networks have been constructed. In most cases, drainage
structures did not have the capacity to quickly pass the water under the roads, and the
roads were overtopped. Typical damage, broadly in order of frequency, is described
below. The damage types are common for all classes of road, from national highway to
local accesses.

* Pavement surface cracking, or otherwise failing, caused typically by traffic continuing
to use the road when a long period of inundation had reduced its strength substan-
tially.

* Pavement loss, caused typically by a combination of traffic and rapid shallow flow
across the downstream lane of the road surface.

* Embankment erosion, typically on the downstream side of the road, caused by
shallow cross flow and, in some areas, wind-induced wave action.

* Damaged cross drainage structures, typically culverts, and adjacent slope protection.

e Incidental damage to traffic control facilities, such as signage, pavement markings,
railing, etc.
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While the damage is relatively straightforward to repair, it extends over very substantial
sections of the network, and so will require the substantial investment indicated in Table

33.
Public Private Total
Roads 19,638.0 19,638.0
Expressways 0.0 0.0
DOH 11,479.0 11,479
DRR 4,456.0 4,456
Locala 3,443.0 3,443
Truck terminals in Bangkok 260.0 260.0
Railways 3,000.0 3,000.0
Railway network 3,000.0 3,000.0
Civil Aviation 900.0 900.0
Airports 900.0 900.0
Waterways 0.0 0.0
Inland Waterways 0.0 0.0
TOTAL 23,538.0 23,538.0
Railways

Based on information provided by the State Railway of Thailand (SRT), there has been

some damage to the railway infrastructure. Advice from the SRT indicates that the bulk of

this is to embankments and track work, caused by long periods of inundation, with some

damage to signaling, stations, and other facilities. The assessment has included the SRT

estimate of damage, pending completion of a detailed assessment.

Civil Aviation

Bangkok’s second airport at Don Muang was inundated shortly after the flood reached
Bangkok, and remained inundated as this report was being prepared. The damage

estimate presented in Table 33 above is based on information received from the
government, and from the Airports of Thailand (AOT).

Inland Waterways

Based on information provided by the Marine Department, the agency responsible for

maintaining the rivers and canals that make up the country’s inland waterway network,

there has been no significant damage to river ports or other facilities. The department
advised, however, that many of the waterways will require dredging and river bank

protection will require reconstruction. The cost for this, tentatively estimated at about THB

4.5 billion, has been included in the water resources part of this assessment.
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Table 34: Transport —
Damage in Thai baht,
millions




Figure 14: Transport sec-
tor — Map of damage from
flooding 2011
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Losses
Based on available information, losses arising from the flood on each of the transport

sectors are presented on a province basis in Table 35, which also includes damage by
province. The basis for calculating losses is described below.

Table 35: Transport sec-

Province Damage -Total Losses-Total tor — Damage and losses
Ang Thong 522.9 156.9 by province in Thai baht,
Ayuthaya 1,264.1 379.2 millions
Bangkok 1,526.8 788.1

Chachoengsao 99.0 29.7

Chai Nat 424.3 127.3

Kalasin 241.4 72.4

Khon Kaen 1,053.6 316.1

Lop Buri 1,381.2 414.3

Maha Sarakham 146.7 44.0

Nakhon Nayok 72.4 21.7

Nakhon Phatom 487.1 146.1

Nakhon Sawan 2,146.5 644.0

Nonthaburi 839.7 251.9

Pathum Thani 1,370.7 411.2

Phichit 1,835.6 550.7

Phitsanulok 947.8 284.4

Prachinburi 480.1 144.0

Roi Et 887.4 266.2

Samut Sakhon 296.8 89.0

Saraburi 1,301.9 390.6

Singburi 778.5 233.6

Si Sa Ket 465.8 139.7

Suphan Buri 768.5 230.5

Surin 453.7 136.1

Ubon Ratchathani 457.8 137.3

Uthai Thani 289.4 86.8

TOTAL 20,539.00 6,491.9

Note 1: Includes expressway toll losses (THB 450 million), and civil aviation (Don Muang Airport) damage and losses (THB
900 million and THB 150 million respectively). Railway damage and losses (THB 3 billion and THB 540 million) are not
included, since the railway is not province-specific.

Roads

Losses for the expressway network have been assumed as tolls foregone on the
expressways for which tolls have been temporarily removed. These expressways,
including the elevated tollway to Don Muang airport, have provided access through
otherwise flooded areas of Bangkok.

Losses for the national, provincial, rural and local road network within the 26 provinces
covered by the assessment have been assumed at 30 percent of the damage to the
network in the respective provinces. In this context, losses have been defined as the
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increased cost of transport across the road network post-flood compared with pre-flood.
The calculation of the losses so defined is based on pre-flood traffic, freight and
passenger, in each province, adjusted for the post-flood condition by reducing travel
speeds (a proxy for increased pavement roughness), increasing journey distances and
times (a proxy for the effect of flood-caused closure of some network links), and making
other adjustments as appropriate. The result across the 26 assessment provinces, for
a range of assumptions for each variable used in the analysis, indicates that overall the
losses have been equivalent to 27-35 percent of the estimated cost of the damage.
Further work is being done, based on a whole-of-country network model operated by
MOT’s Office of Transport and Traffic Policy and Planning (OTP), but for the present
purpose the assumed proportion of 30 percent is considered appropriate.

It is to be noted that this approach is relatively crude. The network model covers only the
higher level road links (routes with 1 to 4 digit numbers); it does not include the local road
network. Some of these lower level roads would have provided alternative routes used by
traffic prevented by flooding from using the primary network. Also, inundation and closure
periods varied from route to route; assuming a constant closure period across the network
is a simplification of the actual situation. Finally, traffic volumes and composition would
almost certainly have changed considerably, particularly during the inundation periods.
However, since there have been no traffic flow or classification surveys done since the
flood commenced, flows have been tested as above, with no change in composition.

Railways

Since the railway continued to operate during the flood period, albeit with diversions for
trains travelling to the north, and the use of buses for the initial section of the link to the
south, losses resulted from longer journeys and slower speeds, lower passenger and
freight volumes, and other factors.

Civil Aviation

As noted above, the impact on the civil aviation sector has been limited to the inundation
of Don Muang airport. Since the domestic flights that used the airport prior to the flood
have transferred to Bangkok’s main airport, there have been no flight-related losses. The
losses assumed relate to services that the airport would normally provide when in service,
such as food concessions, car parking, etc.

Inland Water

The government suspended operation of the inland waterway network for about 33 days
at the peak of the flood, principally because the clearance under bridges crossing flooded
waterways was not sufficient to allow barge traffic to move safely. During this period,
based on annual freight loading on the network, about 3 million tons of principally
agricultural and construction materials would have been transported. Information received
indicates that about half of this traffic transferred to other modes, essentially road, and the
remainder was held in storage until waterway services resumed. Overall, the loss incurred
by the inland water system as a consequence of the floods has been assumed to be
negligible.

THAI FLOOD 2011 RAPID ASSESSMENT FOR RESILIENT RECOVERY AND RECONSTRUCTION PLANNING | 109



Recovery and Reconstruction Requirements

The discussion in this section will be limited to the road network. The railway
reconstruction works have yet to be defined in detail, and are likely to be relatively
straightforward heavy maintenance activities with which the railway workforce is familiar.
For civil aviation, restoration requirements will be limited to repairing damage to the Don
Muang airport airside, terminal, and maintenance facilities, for which provision has been
made in the damage summary presented in Table 34. These works will include
providing asphaltic overlays for the two main runways, replacement of runway lighting,
repair or replacement of electrical and mechanical systems in the terminal, and similar
works. For inland waterways, there has been no damage to transport-related infrastructure.
The dredging and river dike repairs that will be required have been included in the damage
reported in the water resources part of the assessment.

Roads

The agencies responsible for the several parts of the road network — DOH, DRR, and the
provincial and local bodies — have worked quickly and effectively to minimize damage to
their networks during the flood, and to restore it to service as the waters receded.
Damaged pavements were removed where necessary, pavement failures were repaired
by overlays, and drainage structures were restored. From the limited field visits carried out
during the assessment, it was apparent that the immediate restoration works have been
effective, and traffic is using most of the network, albeit for considerable lengths of road
using pavements that are significantly rougher than in the pre-flood condition. In the few
locations where roads remain cut, typically due to a culvert washout, alternative routes are
available and temporary structures can be constructed without significant cost or difficulty.

Reconstruction will be a much larger and longer-term task. For the DOH and DRR net-
works alone, the agencies’ assessments have indicated that work of varying scope and
cost is required at more than 1,000 locations. While there is no similar assessment as yet
for rural roads, it can be assumed that the magnitude of the reconstruction task will be
similar, although simpler in nature.

DOH and DRR are presently commencing preparation of designs for the reconstruction
works. Based on discussions with the agencies, most of the works will involve restoring the
roads to their pre-flood condition, with, in some instances, road elevations being raised,
additional cross-drainage structures provided, and more extensive protection works being
specified for sections of the roads where over-topping is likely in future similar floods.

While reconstruction to pre-flood condition may be appropriate in many of the damaged
locations, consideration needs to be given to lessons learned from the impact of this flood
on the network. These include a more overall approach to hydraulic design, alternative
pavements (since concrete pavements perform much better than asphalt pavements when
inundated) and others. These are discussed further below.
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Challenges to Recovery and Reconstruction
Implementation

From an implementation perspective, the reconstruction works should present no
significant challenges for the various road sector agencies. The works, although large in
some instances (although most are estimated to cost THB 30 million or less), are of a
standard nature with which the agencies are very familiar. Most of the works will be
implemented by private sector contractors (except perhaps for the railway, which may
utilize its large workforce). The works will most likely be supervised by a combination of
the agencies’ own personnel and private sector consultants. While availability of
contractors, equipment and materials should not be a constraint, providing sufficient
supervision resources to ensure that the works are executed to the required quality
standards will require attention. Implementing such a large volume of work over a relatively
short period can often result in a lack of attention to quality requirements, with a
consequent reduced service life of the investment. To address this potential risk, more use
than would normally be the case should be made of domestic private sector consulting
resources for construction supervision.

Preparation

The agencies charged with restoring the
road network to its pre-flood condition
will be under considerable pressure to
do this without delay, as soon as funds
become available. Since the works are
relatively simple, design and procurement
documentation work can be completed
very quickly. For much of the damaged
network this will be the appropriate
approach. However, the need for such a
large-scale rehabilitation program
presents an opportunity to look more
closely at the network from a
sustainability and disaster risk
management perspective. In this context,
the following concepts could be
considered in developing the rehabilita-
tion program.

Comprehensive and consistent hydraulic information

It seems apparent that each agency developing infrastructure, whether roads, canals,
urban installations, and others, undertakes its own hydraulic studies, and bases its designs
on these studies, without very much regard for what impact the development might have
on other developments in adjacent areas. This can be a dangerous approach in flood
plains such as the Chao Phraya River Basin, where small changes in the hydraulic
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characteristics in one area can have adverse impacts on other areas a considerable
distance away.

To avoid this situation, and also to provide the government with a comprehensive
understanding of flood behavior in the basin, there is an urgent need for comprehensive
modeling of the entire basin, and of the northern mountain catchments from which the
basin’s rivers originate. Having such a model available, with real time connections to rainfall
levels, river height, dam operations and other critical inputs, would enable all agencies,
developers, urban planners, etc, to have access to and share a common hydraulic
information source for the entire basin. This would enable the impacts of proposed
developments to be assessed for their wide impact, rather than for their very limited impact
as presently appears to be the case. This initiative is reported on in more detail in the Flood
Control, Drainage and Irrigation section of this report.

Providing for climate change impacts

It is now widely accepted that climate change will result in more such events as the recent
flood, and also more periods of dry weather than is the case now. Climate change mitigation
needs to become a standard input into the design of infrastructure that interacts with rainfall
data and river flows. This should be considered as part of the basin modeling referred to
above. Some studies of climate change impacts have been undertaken, and should be
referred to.%

Develop hazard mapping

In conjunction with the hydraulic model development referred to above, the entire river basin
should be mapped from the perspective of hazard vulnerability. Given the nature of the
basin, this would focus largely on flood-related hazards, but would also take into account
other hazards to which the basin might be subject.

Consider development of strategic road sub-networks

For a flood of this magnitude, perhaps 1 in 50 or 100 years to be determined, it is not
always possible to maintain the entire road network in a flood free condition, at an
acceptable cost. An alternative is to identify critical links in the network that are to be
flood-free, and designed and constructed to be so, and to allow the remainder of the
network to be inundated from time to time. This remainder would be designed to withstand
inundation more effectively than present designs so, for example by including floodways

— depressed sections of road, suitably protected against flow damage — to allow water to
dissipate more quickly than is the case at present. Some portions of these less critical roads
can be constructed higher than others, so that they can become places of refuge for people,
livestock, implements, etc, to allow them to avoid the impact of the flooding on their usual
locations.

Consider alternative pavement structures for road sections likely to be inundated

A very substantial portion of the damage to the road network, particularly the national net-
work that carries heavy traffic, is failure of the pavement structure due to inundation-caused

90 A Master Plan on the Climate Change of Thailand: An Energy and Food Crisis, Chulalongkorn University, 2010
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loss of strength, and possibly breakdown of
the asphaltic pavement, also due to inunda-
tion. The field inspections carried out during
the assessment indicated much damage of
this nature, and also indicated that concrete
pavements performed much better under
such conditions. In particular for the DOH
national and provincial roads, the design
process should consider alternative pave-
ment structures — asphalt and concrete
specifically — and apply in the analysis a
whole of life cycle comparison, rather than a
simple capital cost approach. The analysis
would take into account, in addition to capi-
tal cost, routine and periodic maintenance
costs, deterioration over time, the impact

of flooding on the structure, and others as appropriate. It is likely, based on experience

elsewhere, that concrete pavements will be more cost effective when the analysis is done
in this manner, particularly when there is a high likelihood of flood-induced damage. While

it is not possible with the information available to suggest which sections of the network
could benefit from adopting concrete pavements, the notional additional capital cost of

constructing 100 km of equivalent two-lane highway with a concrete rather than an asphalt

pavement would be about THB 1 billion.®’

Recommendations for Resilient Recovery and Reconstruction

The suggestions presented above, under the heading of preparation, will if adopted result
in resilient recovery and reconstruction, and in a network that is better able to resist events
of this nature over the medium to long term. The recovery and reconstruction activities can

be considered over the following three time frames. Table 36 sets out estimated recon-

struction costs for these periods.

Strategy for Short-term Recovery (up to 6 months)

¢ Continue rapid restoration of roads, the railway, and the Don Muang airport to basic

trafficable condition as they emerge from inundation;

e Prepare designs and documentation for a rapid commencement of reconstruction

when budget becomes available; and

e Commence the studies, in consultation with other agencies involved in reconstruc-
tion activities, which will take the suggestions set out above for improving damage

resilience from concepts to implementable activities.

Strategy for Medium-term Recovery and Reconstruction

e Procure contracts and commence reconstruction activities, based on a sensible

prioritization of works to ensure the most critical works are done first, within a likely

constrained budget situation; and

91 Based on the estimated costs of concrete and asphalt pavements as THB 15-20 million and THB 8-10 million respec-

tively, as advised by DOH.
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¢ Complete the resilience-related studies, with particular focus on the hydraulic
modeling for the river basin — in conjunction with other relevant agencies — and
progressively input these into the designs and documentation for the remaining
reconstruction works.

Strategy for Long-term Recovery and Reconstruction

¢ Continue with the reconstruction works, ensuring that supervision and quality
control are adequate; and

* Progressively adopt and mainstream the results of the resilience-related studies
into all road design and construction activities.

Roads

Civil Aviation 900.0
Inland Water See Flood Control, Drainage and
Transport Irrigation section

Disaster Resilience in the Transport Sector
Policy Recommendations

In addition to these largely works specific activities presented in Table 36, the assessment
proposes a number of policy-related matters, reflecting the broader issues introduced in
the preparation section above. These are summarized in Table 37. The focus is the road
sector, but the suggested river basin modeling, climate change mitigation studies, and
hazard mapping activities have relevance across all sectors. Developing these would
benefit from the availability of substantial technical assistance support. It is understood
that Japan is already providing considerable support with some of this work. The
government might wish to discuss this further with its other development partners also, for
those areas not covered by the assistance from Japan.
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Table 36: Transport sec-
tor — Activities and costs
for short-, medium- and
long-term recovery and
reconstruction in Thai baht,
millions




Table 37: Transport
sector — Policy recom-
mendations

Recommended

Recovery Actions

Responsibility

Intended Outcomes Responsibility

1 Develop and implement a
comprehensive hydraulic
model for the Chao Phraya
River Basin, including all of
its upstream catchment
areas, to take into account
potential climate change
impacts.

2 Undertake a hazard
mapping program for the
.Chao Phraya River Basin,
in conjunction with the
hydraulic model develop-
ment.

3 Develop a strategic road
network program.

4 Adopt more flood resistant
road structures — concrete
pavements for example.
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Government to appoint a
high-level official, with authority

A functioning and
effective model for the

Within 2 years

and resources, to bring together behavior of the Chao

and direct the agencies

Phraya River Basin, that

responsible for — or involved with (i) acquires, processes,

— the water sector, including the
existing river basin authorities,
where they exist.

As for the modeling recommen-
dation above.

Ministry of Transport, with road
sector agencies (EXAT, DOH,
DRR, etc).

Ministry of Transport, with road
sector agencies (EXAT, DOH,
DRR, etc).

and transmits river basin
information; and (ii) is a
resource to which all
developments in the
basin that may have
significant impacts on
hydraulic behavior are
required to refer.

In conjunction with and
related to, the hydraulic
model, a map for the
basin, each province,
each district, etc, that
defines a specific area’s
susceptibility to a defined
hazard.

For a range of possible
events, for example
floods of varying
frequencies, defined
portions of the network
that must be maintained
blockage free where
feasible to do so, and
other portions that may
be permitted to close.
Appropriate technical
approaches and
standards for each of
these two portions of the
network.

Defined sections of the
strategic network, and
other parts of the
network, that could be
reconstructed when
appropriate with concrete
pavements.

Within 2 years

Within 1 year

Within 1 year
for defining
locations; over
time for
implementation
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Some recommendations here are similar to those in the DRM chapter and the Flood
Control, Drainage and Irrigation chapter and coordination amongst responsible agencies
will be necessary to avoid overlap and duplication of efforts.

Integrating Disaster Resilience into Transport Sector Programming

It is always possible to ensure that a road or other network will never be inundated.
However, the cost for doing so, for very infrequent events, cannot be justified except for
defined routes that serve essential purposes. Once it has been accepted that parts of the
network will be inundated, and that inundation becomes reasonably predictable through
the modeling referred to above, it is then necessary for the agencies responsible for the
road networks to develop plans for managing the predicted, and actual, inundations as
they happen. Observations made during the field visits that were undertaking during the
preparation of this part of the assessment indicated that the agencies responsible for
transport infrastructure reacted to the event very effectively, partly it must be said because
the flood advanced at such a slow pace, which gave adequate time to prepare. Had that
time been augmented by information about the likely height and extent of the flood — infor-
mation that could be provided by a basin-wide model — the agencies might have been able
to plan their reaction to the pending flood even more effectively. In summary, integrating
disaster resilience — in particular for a disaster such as a basin wide flood — requires as
much information as possible about how the flood is likely to develop over the entire period
of its occurrence. Effective modeling of the basin’s behavior is the key to this.
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Electricity Sector
Summary

Thailand had one of highest electricity consumption rates per capita (2,177 kWh) in the
region in 2011. The country’s total installed generating capacity increased 5.85 percent
from the previous year to 30,920 MW or 156,125.91 GWh®? of energy supply. The
combined sector net revenue in 2010 (EGAT, PEA and MEA) was recorded at about THB
61.8 billion, though no reports of private power producers’ net revenue were available.

Flooding caused major damage to the power generation plant, sub-stations and
distribution networks and resulted in severe revenue losses to the sector. Damage was
reported in 18 out of 26 assessed provinces. The most severe damage and loss were
reported in Ayuthaya province, followed by the Bangkok metropolitan area and Pathum
Thani. The combination of abnormal floods, exceptionally high water levels and prolonged
flooding was the reason for destructive power supply in the affected provinces. Flooding
damaged one private-owned power generation plant and submerged 32 transmission and
distribution substations, 18 of which were reported damaged. It cut power supply lines to
more than a hundred thousand households and about 80,000 of those consumers have
reported to having their meters damaged. The ongoing floods have killed 45% people due
to electrocution.

Total damage and losses are estimated at about THB 8.9 billion, of which around THB
3.2 billion and THB 5.7 billion were for damage and losses, respectively. Economic losses Table 38: Electricity

were mainly due to losses of revenue from un-served electricity demands caused by power sector - damage, losses
cuts.

and needs in Thai baht,
millions

Disaster Impacts Ownership Recovery and Reconstruction Needs

Sub-sector/
Generation 2,425.07 1,091.76 3,516.83 0.00 3,516.83 0.00 2,425.00 0.00
Transmission 0.00 2,092.42 2,092.42 2,092.42 0.00 37.01 610.18 1,689.00
Distribution 760.69 2,531.42 3,292.10 3,292.10 0.00 861.50 2.00 0.00
TOTAL 3,185.76 5,715.59 8,901.35 5,384.52 3,516.83 898.51 3,037.18 1,689.00

Recovery and reconstruction needs are estimated at roughly THB 5.6 billion for: Short
term (a) inspection of transmission lines, submerged substation and repair, (b) recovery of
distribution systems including distribution substations, distribution lines, transformers,
meters, Automatic Meter Reading (AMR), (c) re-installation of service stations (123
stations), (d) electricity use safety campaign at corporative and household levels; Medium
term (a) recovery of submerged substations and flood protection, (b) review of distribution
systems designs integrating disaster resilience and safety, (c) rehabilitation of submerged
power plants; Long term (a) upgrading existing transmission substations to be disaster
resilient, and (b) flood protection/proofing of substations and distribution networks. With a
view to better disaster preparedness in the future, the sector has allocated THB 799 million
for disaster resilience measures.

92 EGAT’s annual report 2010, page 21.
93 The flood situation report of November 23, 2011

THAI FLOOD 2011 RAPID ASSESSMENT FOR RESILIENT RECOVERY AND RECONSTRUCTION PLANNING | 117



Sector Context

The electricity sector of the Kingdom of Thailand is operated largely by state-owned
entities, namely (i) the Electricity Generating Authority of Thailand (EGAT), Provincial
Electricity Authority (PEA), and (iii) Metropolitan Electricity Authority (MEA), as well as
private power producers, who mainly run the generation business. Thailand’s electricity
consumption per capita in 2010 was 2,177 kWh?.

EGAT’s main operations focus on (i) electricity generation (including purchase from
neighboring countries) and transmission business, and (ii) selling bulk electricity to
state-owned autonomous distributing authorities PEA and MEA, and some direct customers
(medium and large enterprises). EGAT owns and operates various types of power plants
located in 39 sites, totaling about 15,000 MW countrywide. Its power generation fleet
consists of six combined cycle power plants, three thermal power plants, 21 hydropower
plants, eight renewable energy power plants and a diesel power plant.

At the end of 2010, EGAT’s transmission network comprised 30,639.75 circuit-kilometers
of transmission lines with voltage levels ranging from 500, 300, 230, 132, 115, to 69 kV,
and 208 substations with 531 delivery points and a total transformer capacity of 75,505.19
megavolt-amperes (MVA).

In the same period, the country’s total installed generating capacity increased 5.85 per-
cent from the previous year to 30,920.02 MW?® | comprising of (i) EGAT’s Power Plants,
14,998.13 MW (48.50 percent), and (ii) Power Purchase of 15,921.89 MW (51.50 percent).
The power purchase included 12,151.59 MW (39.30 percent) from domestic independent
power producers (IPPs), 2,182.30 MW (7.06 percent) from small power producers (SPPs),
and 1,588.00 MW (5.14 percent) imported capacity from neighboring countries.

In 2010, EGAT'’s electric energy sales volume rose 10.19 percent from the previous year
to 156,125.91 million kWh. Its sales included 106,403.53 million kWh of energy (68.15
percent) sold to the Provincial Electricity Authority (PEA), 46,636.29 million kWh (29.87
percent) to the Metropolitan Electricity Authority (MEA), 1,595.07 million kWh (1.02
percent) to a small number of direct customers, 1,314.30 million kWh (0.84 percent) to
neighboring utilities, and 176.72 million kWh (0.11 percent) to other minor customers.

Total net income of EGAT in 2010 was recorded at THB 37.4 billion compared to THB 31.2
billion in 2009 or equivalent to 19.62 percent increase.

The Provincial Electricity Authority (PEA) was established as a state enterprise for pub-
lic utility under the Provincial Electricity Authority Act B.E. 2503 (1960). The main objec-
tive of PEA is to generate, obtain, distribute and sell electricity to people, businesses, and
industrial sectors in 73 provinces throughout Thailand, with the exception of the Bangkok
Metropolitan Administration, Nonthaburi and Samut Prakan provinces. PEA has strong
relationships and conducts considerable transactions with EGAT. Most electricity energy
sold to customers by PEA was purchased from EGAT.

94 Team'’s calculation based on data of electricity sold by EGAT, PEA and MEA in 2010 provided by EPPO, and popula-
tion data posted at http://www.trueknowledge.com/g/population_of_thailand_2011
9 EGAT’s annual report 2010, page 18.
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By September 2011, PEA’s distribution network consisted of 19,672 circuit-kilometers of
115 kV line, 273,191 circuit-kilometers of 22 & 19 kV line, 459,796 circuit-kilometers of
0.4 kV line, 229,619 distribution transformers with capacity of 80,793 megavolt-amperes
(MVA). Total number of households connected to PEA’s networks, in September 2011,
was recorded as 15,912,540 households equivalent to 99.37 percent of households in
PEA service areas, which represents 99.98 percent of villages in PEA areas.

In 2010, PEA’s electricity purchase from EGAT we recorded at 106,404 million kWh and
from small and very small private power producers (SPPs and VSPPs) 1,256 million kWh
and PEA self-generation was accounted at 103 million kWh. In the same year, PEA
electricity sales volume rose 11.77 percent from the previous year to 100,750 million
kWh®. In the year, PEA provided 1,714 million kWh of electricity free-of-charge to poor
households.

Total net income of PEA in 2010 was recorded at THB 14.8 billion compared to THB 14
billion in 2009 or equivalent to a 5.45 percent increase. PEA employed 27,847% staff in
2009.

The Metropolitan Electricity Authority (MEA) is a state enterprise under the Ministry of
Interior. It was established on 1 August, 1958 under the Metropolitan Electricity Authority
Act 1958 by combining the Bangkok Electricity Authority (Wat Liab) with Samsen Royal
Electricity Authority under the Department of Public Works.

At the beginning of its establishment, the MEA was responsible for generating and
retailing electrical power in the metropolitan area, until 1961 when the generation plant
was transferred to the Yanhee Electricity Authority, later renamed The Electricity Generating
Authority of Thailand (EGAT). Since then the Metropolitan Electricity Authority has only
been in charge of the distribution of electrical power to the Bangkok metropolitan area and
Nonthaburi and Samut Prakan provinces.

At the end of 2010, MEA’s network consists of 1,656.57 circuit-kilometers with voltage
levels ranging from 230, 115 and 69KV, including 382.89 circuit-kilometers of underground
cable, 149 substations (3 substations of 230kV-115kV, and 146 substations of 115kV-12kV).
The low voltage distribution networks consists of 14,868.16 circuit-kilometers with voltage
levels of 24kV and 22kV, exclusive of underground cable of 1,936.38 circuit-kilometers,
with distribution transformers with capacity of 19,995 megavolt-amperes (MVA). The total
number of consumers connected to MEA’s networks in 2010 was 3,035,144, which is
equivalent to 88.23 percent of those in the service areas. The average monthly sale of
energy is 3,667.70 GWh.

In 2010, MEA’s electric energy purchase from EGAT we recorded at 46,634 million kWh
and from private power producers 5.57 million kWh. Electricity sales volume in 2010 rose
7.97 percent year on year to 45,060 million kWh* and MEA’s energy loss was accounted
for 1,580 million kWh, equivalent to 3.39 percent.

96 Source: EPPO (Nov 2011)
97 Source: PEA Annual report 2009

98 Source: EPPO (Nov 2011)
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Total net income of the MEA in 2010 was recorded at THB 8.7 billion compared to THB 7.3
billion in 2009 or equivalent to a 19.46 percent increase.

Damage and Losses

Damage

The assessment team, consisting of officials from EGAT, PEA, EPPO and the World Bank,
visited the two affected provinces (Nakhon Sawan and Ayuthaya) on November 13-15,

2011 to assess damage and losses caused by flooding. Data used for the assessment Table 39: Electricity
were provided by relevant power utilities (EGAT, PEA, MEA and EPPO). In addition, data ze?f"_lfamage in Thai
aht, millions

and information obtained during the visit to the affected provinces were taken into account.

Data was verified with relevant entities.
e [ e | ow
For the assessed provinces, floods hit Nakhon

Sawan on 3 October, 2011 and reached GeneraFlor.l O Uy 2 20
Ayuthaya three days later. Floodwater levels Tr.an'sml'ssmn sy Loty ey
. Distribution 760.69 00.00 760.69
in some areas was reported as deep as

TOTAL 760.69 2,425.07 3,185.76

1.5-2.0m. The floodwaters remained at that
height for 2-3 weeks in the countryside and about 3—4 weeks in urban areas (case of
Rojana Industrial Park).

The recent flood reportedly caused damage to the electricity sector in more than a dozen
provinces including the Bangkok metropolitan area. The following sections will assess how
seriously the floods impacted the sector in terms of damage and loss. For damage calcula-
tion, the official replacement cost (market price), which was approved by relevant utilities,®
will be used.

Damage to power generation plant

Damage to a power generation plant was reported in Ayuthaya province. The privately
owned 280MW combined-cycle power plant in Rojana Industrial Park was flooded in the
third week of October and remained flooded at the time of the team’s field visit on 15
November, 2011. The power plant was substantially damaged and requires the replace-
ment of some parts of the generator, turbines, main transformers and the re-installation of
all Remote Terminal Units (RTU) and communications networks. Based on the visit and
discussions with the owner of the power utility, the damage to the Rojana power plant is
estimated at THB 2.4 billion. No other damage to state or private facilities was reported
during the assessment.

Damage to the transmission system

There were no reports of damage to the transmission lines although 6,240 towers were
flooded. No other damage to state or private transmission networks was reported during
the assessment.

99 PEA’s Reference Price for Procurement of Goods, Number Six for the Year 2011 dated September 2011.
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Damage to distribution networks

Damage to distribution networks was report-
ed in 18 of the 26 assessed provinces includ-
ing the Bangkok metropolitan area. Eighteen
substations were submerged and damaged.
These submerged sub-stations are located
in the Central Region 1 including Ayu-
thaya, Saraburi, Ang Thong, Pathum Thani,
Prachinburi, Nakhon Nayok and Sa Kaeo
provinces. The most severe damage to sub-
stations was reported in Ayuthaya, Pathum
Thani and Saraburi provinces. Some 80,000 electric meters were reported damaged, of
which 72,930 are 1-phase meter with capacity ranging from 5(15)A - 2 wire to 30(100)
A - 2 wire, and 3,960 are iii- phases meters, 15(45)A - 4 wire to 30(100)A - 4 wire. Most of
the damaged meters were recorded in Ayuthaya (27,247), Nakhon Sawan (17,471), Ang
Thong (8,243); and Pathum Thani (6,686) provinces.

In Central Region 1, floods damaged 848 automatic reading meters and 1,885 time-based
use meters for low and high voltage connection (TOU - Low voltage - 4 wire and TOU -
High voltage - 4 wire). The damage to the distribution networks is estimated about THB
760.69 million. No other damage to distribution networks was reported during the assess-
ment.

Damage to property and assets

Some 155 office vehicles were reported as damaged assets in the metropolitan areas

of Bangkok and Nonthaburi provinces. Minor damage to property (e.g. office equipment,
materials, and supplies) was reported in PEA branch offices in the affected provinces.
These were negligible and were not included in the damage calculation. Damage to office
vehicles is estimated about THB 5.42 million. No damage to warehouses and other assets
were reported. This damage to property/assets is included in the distribution business.

It was noted that the damaged power plant, substations and distribution networks are
located in very low-lying, flood-prone areas. It was assessed that the damage to power
plant, substations and distribution networks was caused by extra-ordinary flooding
associated with high water levels and prolonged flooding.

Total damage is estimated at about THB 3,185.76 million.
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Losses

Losses to generation, transmission and distribution businesses were estimated on the
basis of business disruption or the opportunity loss (sale of energy) caused by the flooding.
Following sections discuss the losses of subsectors and the methodology of loss
calculation.

Loss to generation business

Losses were calculated from the first day the business was interrupted until the business
is fully restored and back to operation as of pre-disaster situation. With its resources, the
company expects to rehabilitate the damaged power plant in 18 months — including the
flooding period. The rehabilitation will start when the floods is completely receded. With the
stated characteristics of the power plan, the loss of power generation is estimated at about
2,207.52 GWh.

Due to damage in some Table 40: Damage to the
- Installed capacit MW 280 h )
parts of the distribution — Rojana Power Plant in
i 9 - Thai baht, milli
networks, PEA and MEA Plant production factor % 65-60 ai baht, millions
L Estimated energy production GWhlyear 1,472
expect a reduction in
Recovery period months 18
power purchase from ) i
vat d . Estimated loss of energy production GWh 2207.52
private proaucers in TOTAL Loss of revenue 1,091.76

2011 and 2012 by about

5,194.21 GWh, which will result in losses for private companies of roughly 7,401.73 GWh
(including the damaged Rojana power plant). With the average (energy) sale tariff of THB
2.99 kWh and average production cost of THB 2.85 kWh, the total loss of generation
business is estimated at about THB 1.1 billion.

Loss to transmission business

Prior to flooding, EGAT had expected to sell about 157,054 GWh of energy to PEA and Figure 15: PEA Energy
MEA in 2011. After, EGAT revised its projected energy sales down to 154.649 GWh. In sales in 2010 and 2011
2012 EGAT is expecting a loss of energy sales of about 2,143 GWh. Taking into account

EGAT’s energy production costs and its
average purchase tariff'® of THB 2.11 kWh
and average sale tariff of THB 2.48 kWh, the
estimated EGAT revenue loss in 2011 and
2012 is THB 1.7 billion. Aside from the loss of
revenue, EGAT also paid to protect its stations
and equipment from floods, as well as paid for
emergency operations and flood relief. These
extra operations will cost them about THB
377.37 million.

100 1y addition to its power generation fleet, EGAT purchase power from PPP and from neighboring countries.
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Table 41: Losses to
distribution businesses in
Thai Baht, millions

Table 42: Electricity
sector — Damage and
losses by province in
Thai baht, millions

PEA is experiencing similar losses. Before flooding, PEA had expected to sell about
102,367 GWh of energy to its consumers in 2011. Due to flooding, this target has been
revised down to 101,436 GWh. The target for 2012 has also been revised and scaled
down from 115,236 GWh to 113,238 GWh. Revenue loss to PEA is estimated to be about
THB 2.3 billion for 2011 and 2012, until its supply system is restored and business returns

to pre-flooding conditions.

Figure 15 shows PEA's actual energy sales in 2010 and nine months in 2011 plus the
sales forecast for Q4 of 2011, for both before flooding and after-flooding scenarios.

MEA is also experiencing similar losses. Since its network was not severely damaged, the
disruption to energy supply was very brief. MEA expects no loss of energy sales in 2012.
For 2011, MEA’s loss of energy sales is estimated to be about 418.94 GWh only, equiva-
lent to THB 232.19 million. During the floods, MEA used energy to pump water to protect
the Bangkok metropolitan area, to the cost of about THB 10.68 million.

Total losses to distribution business are estimated at about THB 2.5 billion (Table 41).
Damage and loss totals by province are shown in Table 42

Losses by Organization

MEA's Losses
PEA’s Losses
TOTAL

Province

Ang Thong
Ayuthaya
Bangkok

Chai Nat

Lop Buri
Nakhon Nayok
Nakhon Pathom
Nakhon Sawan
Nonthaburi
Pathum Thani
Phitsanulok
Phichit
Prachinburi
Samut Sakhon
Saraburi
Singburi
Suphan Buri
Uthai Thani
TOTAL

Damage Losses Total
5.51 3.02 8.53
2,803.64 3,359.97 6,163.61
2.80 2,262.43 2,265.23
1.04 0.65 1.69
4.78 2.73 7.51
1.11 0.54 1.65
1.03 0.56 1.59
11.27 6.24 17.51
2.63 72.86 75.48
310.79 4.06 314.85
0.31 0.21 0.51
0.28 0.20 0.47
0.72 0.45 1.17
0.29 0.16 0.45
37.76 0.17 37.94
0.30 0.19 0.49
1.31 1.07 2.38
0.19 0.13 0.32
3,185.76 5,715.63 8,901.39

Note: Only 18 provinces out of 26 in the assessment area reported damage and interrupted power supply
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Recovery and Reconstruction Requirements
Challenges to Recovery and Reconstruction

There is a clear division of tasks in the sector and strong capacity, both human and financial,
to cope with disasters. The recent flooding has reminded the power utilities to be prepared
for worst-case scenarios. EGAT has committed some THB 799 million to upgrade their
existing systems and assets (e.g. transmission lines, towers, sub-stations) to be more
flood resilient. These measures were incorporated in the budget at every stage of recovery
and reconstruction efforts, which is estimated to be 14.58 percent of the total replacement
costs.

A portion of EGAT’s post-flooding costs was for financial management costs, caused by
late payments from other utilities. These late payments highlight the fact that other utilities
companies had not budgeted for disaster response and resilience. In the greater interest
of the power business and the sector in general, a cooperation credit (soft loan) should be
made available for those power utilities to upgrade their networks to be more resilient to
flooding/disasters, as any cut to any of the networks affects the others — of which the
current floods has made a case.

Renewable energy supply by solar power could address a bunch of problems but not all

of them. It may be counter-productive if dead batteries are not well managed, plus house-
holds may end up not using it at all if proper and regular maintenance is not done and time
of use is not well managed. Risk of losing human lives by electrocution can be minimized if
more disaster resilient specifications of in-house wiring are used with extensive and
continuous awareness campaigns on safe electricity usage.

Recommendations for Resilient Recovery and Reconstruction

Strategy for Short-term Recovery (up to 6 months)

¢ Providing meters quickly and reestablishing safe connections as quickly as
possible will help both the service providers and users and reduce safety risks.
Meters should be replaced above this flood level, where possible. A quick and bulk
purchase would help (i) avoid further losses of revenue (ii) mitigate loss of lives,
and (iii) reduce the purchase costs of the meters.

¢ Inspection of transmission lines. The submerging of thousands of transmission
lines towers triggered line safety concerns. There is an urgent need for the
inspection of transmission lines where towers were flooded. Should any sign of
line safety be found, immediate reinforcement should be carried out. This strategy
should also be applied to ensuring the safety of substations.

¢ Rapid restoration of the distribution networks, where possible: A win-win
strategy — it would help power utilities to reduce revenue loses, at the same time
helping consumers to restart their businesses.
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Strategy for Medium-term Recovery and Reconstruction (6—24 months)

e Ensure all affected facilities are completely restored with better disaster
resilience capacity. Revisiting the specifications of in-house wiring will help
reduce the risks of loss of lives if better water-proof household switches, sockets,
breakers and fuses are made available at reasonable prices.

e Explore lowest-cost options to minimize damage to existing substations in
future floods by considering the relocation of substations in low-lying areas to
higher ground, and moving critical equipment above the recent floodwater level.

e Take action to reduce the number of deaths by electrocution in future floods.
The following measures are recommended for consideration:

(i) Campaign on safe electricity use. Campaigns ought to be re-activated,
especially in the affected and flood-prone areas. This should be done mostly at
the community and household level and is especially important for female-
headed families and the elderly, children and disabled. It should be a
continued campaign through various means. A televised campaign is thought
to be a very successful way of disseminating the information.

(i) Revisit the safety design standards and specification of in-house wiring net
works.

(iii) Search for waterproof and lowest-cost household switches, sockets, breakers,
fuses, etc. that can be recommended for household use in the flood-prone
areas. Private companies that are motivated to test new technologies should
be engaged for developing safe electrical equipment.

(iv) Develop plans for emergency response and consider cutting power in the
event of flooding, and not restoring it until flooding has completely disappeared.

(v) Explore alternate energy options (e.g. solar power), especially in flood-prone
areas. Should solar power technology be selected, a dead battery management
program should also be introduced to avoid exposure of toxicity associated
with the change of power source and equipment changes.

Strategy for Long-term Recovery and Reconstruction (beyond 2 years)

As climate change combined with uncoordinated development could make more frequents
of flooding. Long-term disaster preparedness measures are needed. Recommendations
for reducing risk in the sector include:

* Revise specifications of the power system including but not limited to the founda
tion of transmission lines, and the strength of the towers and cross arms should
be revisited and more disaster resilient specification/designs should be available
for immediate use. These disaster resilient specifications for power systems
should be consulted with other stakeholders to avoid creating impacts to the sectors.

¢ Upgrade main transmission substations in the disaster prone areas to be disaster
resilient. Flood protection/proofing of existing substations.
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SUBTOTAL 2,425.00

SUBTOTAL 37.01 610.18 1,689.00

SUBTOTAL 861.50 2.00

Disaster Resilience in the Electricity Sector

Disaster resilience can be defined as ‘the capacity to prevent, mitigate, prepare for, respond
to and recover from the impacts of disasters. Building resilience will enhance the utilities’ and
communities’ ability to minimize the effects of future disaster events and to efficiently and
effectively cope with their impacts. Resilience is a dynamic quality and is usually developed
and strengthened over time. This can be achieved by guiding and supporting a range of
resilience strategies in the key areas of built infrastructure, land use planning, emergency
management and planning and community education capacity building.

Resilience, in the context of infrastructure, can be defined as the ability of an asset or
system assets, to continue to provide essential services when threatened by an unusual
event (e.g. a flood or typhoon) as well as its speed of recovery and ability to return to
normal operations after the threat has receded. Resilience also involves designing an
infrastructure asset, or adapting an asset so that although it comes into contact with threats
such as flood waters or high winds during flooding and cyclone events, no permanent
damage is caused, structural integrity is maintained and, where operational disruption
occurs, normal operation can resume rapidly after the threat has receded.

With the above concept in mind, the integration of disaster resilience into the electricity
business may include:

* Reviewing the electricity network to identify and rectify any vulnerabilities
following a flooding or typhoon event.

* Designing and locating major electrical infrastructure to withstand (where
possible) typhoon strikes.
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Telecommunications Sector
Summary

The telecommunications sector includes landline communications, cellular communications,
broadcasting (television and radio) and postal services. The telecommunications sector
in Thailand is dominated by mobile communications. Most of the major damage was to
landline communications in urban areas and industrial estates where services have been
disrupted. Over three hundred cellular communications sites, mostly in Bangkok and
neighboring provinces, have also been affected. The broadcasting and postal services
were also affected, though to a lesser degree.

The losses in the telecommunications and broadcasting sectors accounted for the loss of
revenue due to the disruption of services caused by the floods, and the extra expenditures
for emergency repair of damaged sites and reconnection of the services. Revenue losses
were relatively substantive in all sub-sectors.

The priority needs for recovery and reconstruction are to restore full services within the
first six months, building back with immediate risk reduction measures.

The medium-term will put efforts in improving the resiliency of existing terrestrial infrastruc-
tures through a number of mitigation measures and a review of policies to achieve the
mainstreaming of disaster risk reduction into the telecommunications sector. More studies
should be carried out to assess the impacts to the systems and cost the substantive
mitigation measures to be put in place during the medium and long term.

. ) In the long-term, the expansion of telecommunications and broadcasting networks should
Table 44: Telecommunica-

tions sector - Damage, be designed to be more resilient to multi-hazards, and substantial investment for a resilient
L::f; ?i’lfl‘ign“seeds in Thai infrastructure better prepared for multi-hazards should be encouraged.
Sub-sector/ Ownership Recovery and Reconstruction Needs
Component Damage Losses Total Public | Private 6-24 mths
Land-line
communications 742.32 1,995.51 1,937.83 865.58 1,072.25 926.37 58O 180.0
Cellular
communications 280.92 699.09 980.01 19.65 960.37 364.92 541.7 270.0
Broadcasting 131.39 488.73 620.12 401.86 218.26 170.20 173.6 360.0
Postal services 135.00 175.00 310.00 310.00 - 177.00 175.0 170.0
TOTAL 1,289.63 2,558.33 3,847.97 1,597.09 2,250.88 1,674.49 1,421.3 980.0

Note: *The needs include cost estimates for disaster resilience and build back better. However, more detailed studies should be carried out by
service providers to assess the impacts of the systems progressively as the flood recedes and cost the substantive mitigation measures to be put in
place during the medium-term and long-term.
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Sector Context

The telecommunications sector in Thailand is dominated by mobile communications.
Mobile use has steadily increased, with 75,572,336 subscribers in 2011, while the number of
fixed line subscribers in Thailand has seen a decline with 6,884,668 subscribers in 2011.
The mobile market in Thailand is dominated by three private operators — AIS, DTAC and
TRUE. In the 3rd Quarter of 2011, AIS, DTAC and TRUE are commanding a combined 98
percent market share of 75,572,336 subscribers. According to their 2010 annual reports,
the revenue of the mobile market held by AIS (THB 102.5 billion), DTAC (THB 67.9 billion)
and True (THB 62.4 billion) added up to nearly THB 232 billion. About 52 percent of the
distribution of fixed line subscribers is concentrated in the metropolitan areas, with the rest
distributed across rural areas. About 53 percent are also subscribed to broadband internet
services in 2011 as compared to 36 percent in 2009 and 46 percent in 2010. True is the
largest private Internet Service Provider in Thailand, with a broadband and dial-up sub-
scriber base of 1.9 million subscribers.

Telecom of Thailand (TOT) offers leased line/circuit services with countrywide coverage,
in addition to the DSL ports that could be subscribed with its fixed-voice landlines. lts
customers consist of private businesses, government agencies, and other telecommu-
nication service providers. CAT operates Thailand’s international telecommunications
infrastructure and also provides data communications and applications services, including
leased circuits, predominantly to businesses, including to the other internet service providers
for access to the international networks.

The National Broadcast and Telecommunications Commission (NBTC) is the organization
in charge of regulating telecommunications and broadcasting services in Thailand.
Television is the most popular medium in Thailand having an estimated household
penetration of 98 percent. Up to 8.7 million households receive TV via terrestrial broadcast
and 4.8 million households via satellite. The advertisement revenue of non-paid TV in
2010 was THB 61 billion.

Thailand has six terrestrial TV stations based in Bangkok with repeaters across the country.
Channel 3, which has 32 relay broadcast stations, has annual revenues of THB 11.9
billion, according to its 2010 annual report, with advertising income representing about 93
percent of the total revenue. Channel 5 had regional networks, with more than 30 stations
across the country broadcasting programs from the Bangkok Central station by a satellite
system. Channel 7 installed its first ground network station in the provinces and expanded
the facility to comprise 35 stations. The Mass Communications Organization of Thailand
(MCOQT) (Channel 9) broadcasts from the host station in Bangkok to its 36 local network
stations nationwide and through 62 radio stations nationwide. MCOT’s 2010 annual report
indicated revenues of THB 5.6 billion for that year, with about 67 percent coming from
television.

Cable and satellite television penetration in Thailand was 48.1 percent in 2010. Almost 2
million households receive TV via TRUE Cable and 3.7 million households via local cable
providers. According to their 2010 annual report, the revenue of the True Visions Group of
companies was THB 9.4 billion in 2009, and THB 9.5 billion in 2010.
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It is estimated that Thailand has about 200 AM radio stations and more than 300 FM
stations. The Public Relations Department (PRD) operates the national television (Channel
11) and radio networks, being the biggest national radio operator and owns 144 radio
stations, (87 FM and 57 AM) in 60 provinces. The total revenues were THB 478.98 million
in 2009, and THB 476.61 million in 2010, with estimates for 2011 at THB 563.85 million.
The time rental of radio and TV are the main revenues (67 percent in 2010). Community
radio stations operated with low-power transmitters have proliferated in the last few years
and it is estimated that around 7,500 unlicensed community radio stations operate in
Thailand. The advertisement revenue of licensed radio (excluding community