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Disaster risk management is essential in the fight against poverty. Disasters can, in an instant, wipe out 

decades of hard-fought poverty reduction and development gains and push countless households into 

poverty. Disasters disproportionately affect the poor: Vulnerable and marginalized groups, including 

women, children, the elderly, and people with disabilities, are at particular risk.

East Asia and the Pacific is the most disaster-stricken region in the world, suffering from both small 

recurrent and rare high-impact events. East Asia is rapidly urbanizing, and cities are becoming disaster 

hotspots. Unplanned or poorly planned urbanization, which puts more people and assets in harm’s way,

is the single largest driver of disaster risk. There is much uncertainty about future disaster and climate risks, 

challenging the region’s ability to adapt to new developments and the changing physical and natural 

environment.

Decision makers can make a significant difference by effectively managing disaster risk and building 

resilience. Strong, Safe, and Resilient: A Strategic Policy Guide for Disaster Risk Management in East Asia and 

the Pacific helps them to identify the key challenges, best practices, and priorities in the short, medium, 

and long term. With communication, preparedness, and investments, urbanization can be channeled as a 

positive force for development. By decreasing disaster exposure and vulnerability through systematic 

assessments and communication of risks, better land-use planning, and many other practical measures, 

the impacts of natural hazards can be reduced significantly. At the same time, it is necessary to recognize 

that disaster risks cannot be entirely eliminated, and countries need to plan for failure by considering 

different scenarios, especially within complex systems and networks. 

Preventive investments in risk reduction and emergency preparedness can be cost-effective and can 

greatly reduce the impact of natural hazards. By mainstreaming systematic risk assessments into relevant 

public investment planning processes, governments can prioritize actions based on informed decisions 

about the level of risk. Public investments, such as early-warning systems and retrofitting of critical 

infrastructure at risk, planned and implemented together with communities and stakeholders, including 

the private sector, can help to reduce poverty and promote sustainable economic growth. 

Strong, Safe, and Resilient: A Strategic Policy Guide for Disaster Risk Management in East Asia and the Pacific 

presents a comprehensive disaster risk management framework that offers practical opportunities for 

targeted policy action and investments, stretching across sectors and jurisdictions and reaching all the 

way to communities at risk and the most vulnerable populations. The World Bank supports countries 

around the world in developing a comprehensive and integrated approach to disaster risk management 

by providing analytical and advisory services, helping to build climate and disaster resilience into core 

investments across sectors, and offering unique financial solutions to better manage the contingent fiscal 

risks from disasters. 
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We need a culture of prevention, no country can fully insulate itself from disaster risk, 
but every country can reduce its vulnerability. Better planning can help reduce  
damage—and loss of life—from disasters, and prevention can be far less costly than 
disaster relief and response. 

—World Bank Group President Jim Yong Kim

East Asia and the Pacific (EAP) is the most disaster-stricken region in the world, 
with multiple challenges to building resilience. 

As rapid urbanization continues, one of the main drivers of risk is poorly 
planned cities, which puts more people and assets in harm’s way. In relative 
terms, the small Pacific island countries are among the most affected in the 
world. Average annualized losses estimated for Vanuatu are 6.6 percent of gross 
domestic product (GDP) and 4.3 percent for Tonga. The EAP region is also 
home to the second largest number of fragile and conflict-affected states after 
Africa, compounding the difficulties of dealing with disasters. 

Disaster and disruption know no borders. In an interconnected world, even 
local incidents can have far reaching consequences as we saw from the large scale 
floods that struck Thailand in 2011. The impact of the disaster spread through 
industrial supply chains, and losses were felt in automobile and electric machin-
ery production networks, regionally and globally.

In each case, disasters can wipe out decades of progress—disproportionately 
affecting the poor, particularly women, children, the elderly, and people with 
disabilities. In recent years, disaster risk management has become an increasingly 
important priority for the World Bank Group in its mission to end poverty. For 
EAP, it is critical for the region’s sustained growth, as it is to continue creating 
opportunities for all.

Among the specific disaster risk management programs that we are pioneering 
or developing in the EAP region are the Indonesia Scenario Assessment for 
Emergencies, (InaSAFE), which is a free and publicly available tool that analyzes 
disaster impacts and helps keep Indonesia one step ahead on emergency plan-
ning. Participatory mapping, though OpenStreetMap tools, also allows local 
knowledge about critical infrastructure and social vulnerability to be included in 
preparedness planning. In addition, the Pacific Catastrophe Risk Assessment and 
Financing Initiative (PCRAFI) helps the region collect and share risk information 

Foreword
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through an open-source platform for projects on urban development, risk financ-
ing, and emergency and reconstruction planning.

In December 2011, the Philippines became the first country in the region to 
benefit from the World Bank’s contingent financing facility—the Catastrophe 
Deferred Drawdown Option (Cat-DDO) in the amount of a US$500 million 
loan. The funding supported the World Bank’s Post-Disaster Needs Assessment, 
with a social impact analysis that identified the needs of the most vulnerable and 
marginalized people hit by Typhoon Sendong. 

This report captures these, and some of the new approaches and innovations 
being applied in the region to build a more resilient tomorrow. The report offers 
concrete advice to policy makers on how to reduce and manage disaster risk. It 
is part of an ongoing dialogue with our clients and partners, which promotes the 
development of innovative tools and solutions to save lives and reduce property 
losses in EAP.

Effective resilience requires cooperation among multiple levels of govern-
ment, the private sector, civil society, and the international community. The 
World Bank, together with the Global Facility for Disaster Reduction and 
Recovery (GFDRR), works with ASEAN, JAXA, Republic of Korea NEMA, 
AusAID and AIFDR, SOPAC, NASA and many others to put the latest disaster 
risk solutions in the hands of emergency planners.

Fortunately, there is growing awareness that preventive investments in risk 
reduction and emergency preparedness can be extremely cost-effective and 
greatly reduce the impact of natural hazards.

I hope this report will help share the knowledge we have gained from our 
work in disaster risk management in the region, and contribute to a more 
resilient EAP. 

Pamela Cox
Regional Vice President
East Asia and the Pacific
The World Bank Group 
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The fact sheets on disasters and prevention summarize some of the most recent 
data relevant for practitioners of disaster risk management (DRM) in the World 
Bank’s East Asia and the Pacific region. The Note to Decision Makers introduces 
the key messages of this report with a focus on decision making. The executive 
summary provides a brief overview of the key issues, strategic goals, and recom-
mendations for DRM in East Asia and the Pacific. Chapter 1 gives an overview 
of the key trends related to disaster impacts in the region. Chapter 2 focuses on 
cross-sectoral issues of institutional arrangements for DRM and outreach to com-
munities. Chapters 3–7 follow the core areas of DRM: risk identification, risk 
reduction, emergency preparedness, financial protection, and sustainable recov-
ery and reconstruction. The appendixes include additional information related  
to specific sections of the report, a glossary of key terminology, and a summary 
of the main activities of the World Bank East Asia and the Pacific Disaster Risk 
Management team.

Preface
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East Asia and the Pacific is the most disaster-stricken region in the world, suf-
fering from small recurrent as well as rare high-impact events. 

•	 In	2011,	disaster	losses	amounted	to	US$380 billion. East Asia sustained 
80 percent of these losses in the first nine months.1

•	 More	than	1.6 billion people have been affected by disaster in East Asia and 
the Pacific since 2000 (EM-DAT 2012).2

•	 The	vulnerability	to	flooding	will	increase	in	Asia,	with	a	projected	410 million 
urban Asians at risk of coastal flooding by 2025 (ADB 2012). East Asia and the 
Pacific accounts for about 40 percent of the total number of floods worldwide 
over the past 30 years. 

Disasters disproportionally affect the poor, vulnerable, and marginalized—
including women, children, the elderly, and people with disabilities.

•	 Women are more likely than men to die from natural disasters when their 
socioeconomic status is low (Neumayer and Plümper 2007). Women repre-
sented an estimated 70 percent of casualties after the 2004 Indian Ocean 
 tsunami in Banda Aceh.

•	 Disasters	can	push	affected	households	further	into	debt with the poor carry-
ing the greatest debt burden. Two years after Cyclone Nargis in the Republic 
of the Union of Myanmar, average maximum debt across villages increased. 
Average maximum debt of laborers and fishermen more than doubled, and 
that of small farmers was almost twice as high.

East Asia and the Pacific follows a unique urbanization pattern in terms of 
growth of population, cities, and densities. 

•	 From	1980	to	2010,	Asia	added	over	one billion people to its cities—more 
than all other regions combined—and another billion inhabitants will live in 
cities by 2040 (UN 2011a). 

•	 Urban	Asia	has	high	population	densities	and	most	of	the	world’s	megacities.	
In 2010 Asia was home to over half, or 12 of 23, of the world’s megacities; by 
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2025 the number of megacities in Asia is expected to increase to 21 of a global 
total of 37 (ADB 2012; UN 2011b).

•	 Globally,	informal settlements are growing at a much faster pace than cities 
themselves (Perlman 2010). In absolute terms Asia is home to more than half 
the world’s slum population (UN Habitat 2006). In metropolitan Manila, for 
example, it is estimated that about 800,000 people, mostly informal settlers, 
live in high-risk to very high-risk areas.

East Asia and the Pacific is exposed to large fiscal impacts on public expenditure. 

•	 Cambodia,	the	Lao	People’s	Democratic	Republic,	the	Republic	of	the	Union	
of Myanmar, the Philippines, and Vietnam face particularly high annual aver-
age expected losses relative to the size of their economies. Cambodia, Lao 
PDR, and the Philippines could face costs totaling 18 percent or more of total 
public expenditure in the event of a 200-year disaster.

Small Pacific islands are particularly vulnerable to the impacts of disasters. 

•	 In	the	Solomon	Islands,	the	8.1	magnitude	earthquake	followed	by	a	tsunami	
that hit in April 2007 caused losses estimated at 95 percent of the govern-
ment’s budget and created a short-term liquidity crunch until donor assistance 
arrived. The tsunami that hit Samoa in September 2009 caused losses esti-
mated at 22 percent of national gross domestic product (GDP). 

•	 The	 average	 annual	 losses	 from	 tropical	 cyclones	 and	 earthquakes	 are	
 estimated to be as high as 6.6 percent of national GDP in countries such as 
Vanuatu.

Notes

 1. Figures from Munich Re (2012). Note that estimates differ: EM-DAT (2012) esti-
mates damage losses at US$366.1 billion for natural disasters that occurred in 2011. 
The Swiss Re estimate is US$370 billion.

 2. Calculation based on EM-DAT data accessed online in September 2012.
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Hazard mitigation is most effective when based on inclusive, long-term plan-
ning developed before a disaster strikes (U.S. Department of Homeland 
Security 2012).

•	 Cost-benefit	analyses	found	that	every US$1 spent on mitigation saved coun-
tries US$3–US$4.1.1

Investing in disaster preparedness and the right balance of structural and non-
structural measures can be highly cost-effective.

•	 During	a	flood	protection	project	in	Argentina,	an	internal	rate	of	return	(IRR)	
was estimated at 12–79 percent for flood mitigation measures. The overall 
project IRR falls from 20.4 to 7.5 percent if the project start date is initiated 
five years later, making a case for not delaying the project. 

•	 Following	 Hurricane	 David	 in	 Dominica	 in	 1979,	 4.2 percent of the total 
 construction cost was spent on seaport reconstruction, whereas only an addi-
tional 1.9 percent would have been sufficient to mitigate the losses incurred 
after the disaster.

Strengthening hazard forecast and hydrometeorological services is a no-regret 
investment with a high cost-benefit ratio. 

•	 In	 China	 the	 cost-benefit	 ratio	 of	 strengthening	 national	 meteorological	
 services can range between 1:35 and 1:40. 

In areas of risk, it is more cost-effective to strengthen existing school buildings 
than to entirely rebuild them.

•	 Experience	from	a	seismic	preparedness	project	in	Istanbul,	Turkey,	shows	that	
five to seven schools can be strengthened for the cost of one new building. In 
Colombia, probable maximum loss for a 1-in-1,000-year earthquake for a ret-
rofitted school would be 4 percent of the asset value compared to 30 percent 
without retrofits. 

•	 In	Jamaica,	had	hurricane-resistant	features	been	integrated	in	building	design,	
the cost would have been 1 percent of the total building costs compared to a 
benefit of 35–40 percent for mitigating impacts of a hurricane of a similar 
magnitude to Hurricane Gilbert in 1988 (Pereira 1995). 

Key Facts about Prevention
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Coral reefs and mangroves are among the most valuable ecosystems and provide 
many benefits.

•	 Annual	values	per	square	kilometer	for	coral	reefs	and	mangroves	were	calcu-
lated at US$100,000–US$600,000 for reefs and US$200,000–US$900,000 for 
mangroves (Wells et al. 2006). 

•	 In	 Vietnam	 planning	 and	 protection	 of	 12,000	 hectares	 of	 mangroves	 cost	
US$1.1 million, with a benefit of reduction of dike maintenance cost by US$7.3 
million per year. Deaths were eliminated, and livelihoods of 7,750 families were 
positively affected (Kay and Wilderspin 2002). 

•	 Preventing	damage	to	coastal	infrastructure	and	flooding,	mangroves	reduce	
wave height by as much as 66 percent over 100 meters of forest (McIvor et 
al. 2012). 

Restoring natural ecosystems can be more cost-effective than engineered solutions. 

•	 In	the	Philippines,	the	benefit-cost	ratio	for	protecting	the	city	of	Angeles	from	
lahar flows was calculated as 30:1 for rain forestation farming, 14.7:1 for bamboo 
plantations, and 3.5:1 for river channel improvement (Dedeurwaerdere 1998).

•	 Every	2.7 miles of marshland that a hurricane has to travel reduces the storm 
surge by one foot. If Katrina had struck in 1945 instead of 2005, the surge that 
reached New Orleans would have been as much as 5–10 feet shallower (Tidwell 
2005). 

Using existing social protection and community-driven development (CDD) inter-
ventions can substantially reduce disaster response costs. 

•	 CDD	approaches	for	smaller-scale	disaster	preparedness	investments	have	proven	
to be consistently cost-effective. In the Philippines, cost savings ranged from 8 
percent for school buildings to 76 percent for water supply investments, when 
compared with traditionally implemented infrastructure (Araral, and Holmemo 
2007). 

Open risk information and data enable stakeholders to make better decisions. 

•	 Opening	up	government	data	in	the	United	Kingdom	will	create	an	estimated	£6 
billion in additional value for the U.K. economy from businesses that will create 
added value services using the information (Pollock 2009).

•	 In	the	United	States,	mandatory	public	disclosure	of	higher	flood	risk	areas	 in	
North Carolina resulted in a differential of a 7.3 percent decrease in property 
values and a corresponding increase in insurance premium prices (Bin et al. 2006; 
Lall and Deichmann 2009).

Note

 1. U.S. Department of Homeland Security (2012) cites Congress of the United States, 
Congressional Budget Office, Potential Cost Savings from the Pre-Disaster Mitigation 
Program (Washington, DC, 2007); and National Institute of Building Sciences, The 
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Multihazard Mitigation Council, Natural Hazard Mitigation Saves: An Independent Study 
to Assess the Future Savings from Mitigation Activities (Washington, DC, 2005).
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Why Does Disaster Risk Management Matter?

Disaster risk management (DRM) is essential in the fight against poverty. 
Disasters can, in an instant, wipe out decades of hard-fought poverty reduction 
and development gains and push countless households into poverty. Disasters 
disproportionally affect the poor: vulnerable and marginalized groups, including 
women, children, the elderly, and people with disabilities, are at particular risk.

East Asia is rapidly urbanizing, and cities are becoming disaster hotspots. 
Unplanned or poorly planned urbanization that puts more people and assets in 
harm’s way is the single largest driver of disaster risk. From 1980 to 2010, Asia 
added over one billion people to its cities—more than all other regions 
 combined—and another billion inhabitants are expected to live in urban areas  
by 2040.1 Much of this growth will take the form of informal settlements located 
in areas at risk given the limited availability and affordability of land in these  
cities, placing a significant number of particularly vulnerable households at risk. 
At the same time, many East Asian cities are part of complex global supply 
chains where single-event failures can lead to cascading disasters reaching  
beyond the boundaries of an urban area, country, or region.

Preventive investments in risk reduction and emergency preparedness can be 
extremely cost-effective and can greatly reduce the impact of natural hazards. 
Public investments, such as early-warning systems, retrofitting of critical infra-
structure at risk, and mainstreaming systematic risk assessments into relevant 
public investment planning processes, can have a positive effect on countries’ 
efforts to reduce poverty and promote sustainable economic growth. 

Why Is Mainstreaming DRM into Development Difficult?

Inadequate institutional arrangements and poor coordination across agencies 
and levels of government as well as the private sector and civil society stall the 
process of mainstreaming DRM into development. Institutions and stakeholders 
often lack incentives to cooperate and invest in preparedness. 

There is deep uncertainty about future disaster and climate risks, challenging 
our ability to adapt to new developments and changing the physical and natural 
environment. Scarcity of resources and often stark trade-offs among competing 
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priorities can lead to wishful thinking (“Not in my term of office”) and postpon-
ing difficult choices to the future. 

What Needs to Be Done?

Decision makers can make a significant difference by effectively managing disas-
ter risk and building resilience. With education and communication, prepared-
ness, and investments, urbanization can be channeled as a tremendous positive 
force for development. Better urban planning, coordination, and development 
provide a unique opportunity to make a lasting positive impact on the lives of 
many people and specifically address the needs of urban poor who face some of 
the highest risks.

Hazards are natural, disasters are manmade. Every natural hazard does not 
necessarily need to turn into a disaster. By decreasing disaster exposure and vul-
nerability through systematic assessments and communication of risks, better 
land-use planning, and many other practical measures, the impacts of natural 
hazards can be reduced significantly.

We cannot build our way to safety. It is necessary to recognize that the risks 
of disasters cannot be entirely eliminated. Residual risks and uncertainties need 
to be managed by investing in the right balance of structural and nonstructural 
measures. Nonstructural measures, such as early warning systems, can be highly 
cost-effective. At the same time, we need to plan for failure by considering dif-
ferent scenarios, especially within complex systems and networks. 

Governments should prioritize actions based on informed decisions about the 
level of risk to reduce the risks from disasters. Informed decision making includes 
an assessment of the levels of risk, determines whether it should be reduced, 
transferred, or managed, and decides the best ways to do so given the existing 
capacity and available instruments. The level of risk, a cost-benefit analysis of 
possible interventions, existing capacity, and affordability, should guide the deci-
sion makers in the prioritization of the recommendations presented in this report, 
which form part of a phased, incremental, and iterative strategy to DRM. 

In the short term, investments that have a high positive cost-benefit ratio with 
immediate and significant payoffs include strengthening emergency prepared-
ness and early warning systems, as well as improving institutional arrangements 
and capacities by working closely with communities and local-level institutions. 
Investing in reliable risk information at the national, regional, city, and commu-
nity levels helps to assess and communicate the socioeconomic and fiscal impacts 
of disasters and formulate effective DRM strategies. 

In the medium to long term, one of the biggest challenges is getting the bal-
ance right between structural and nonstructural investments, as well as within 
structural investments and between “gray” concrete investments and cost-
effective “green” infrastructure, such as building mangroves, wetland buffers, 
and coastal restoration. “Getting the balance right” includes a stronger focus on 
social protection and community-driven development programs and ecosystem 
management, as well as developing a comprehensive disaster risk-financing 
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strategy with ex ante and ex post instruments. Sharing and effectively commu-
nicating risk information between agencies across different levels and sectors 
and the public and the private sectors enables stakeholders to make better-
informed decisions and strengthens the collective resilience of a community.

In the long term, effective enforcement of risk-based land-use planning 
and building codes in building public infrastructure in safe areas, together 
with providing necessary services and coping mechanisms to benefit the most 
vulnerable and poor, should be a priority. To deal with the risks and deep 
uncertainties linked to natural hazards and climate change, we need to focus 
on robust low-regret solutions that can bring benefits under a range of sce-
narios. This underlines the need to promote DRM as an iterative process, in 
which lessons learned and new technologies can help us to better adapt to 
changed circumstances. Promoting the development of risk insurance markets 
through public-private partnerships and the development of enabling regula-
tory infrastructure can assist the development of a cost-effective, affordable, 
and sustainable insurance market and facilitate disaster risk pooling with a 
more diversified portfolio.

How Can the World Bank Help?

The World Bank supports countries around the world in mainstreaming a com-
prehensive and integrated approach to DRM into development. With its over-
arching mission to fight poverty, the World Bank’s DRM efforts aim to build 
resilient communities. Between fiscal years 2006 and 2012, the International 
Bank for Reconstruction and Development (IBRD) and the International 
Development Association (IDA) committed an estimated US$11.7 billion to 
181 projects related to DRM (GFDRR 2012).2 Before 2006 the largest disaster 
projects always focused on reconstruction. Today the Bank finances large disaster 
preparedness projects, for example, the Disaster Risk Management Catastrophe 
Drawdown Option Loan for the Philippines (US$500 million), the India 
National Cyclone Risk Mitigation Project (US$255 million), the Jakarta Urgent 
Flood Mitigation Project (US$131 million), and the Istanbul Seismic Risk 
Mitigation and Emergency Preparedness Project (US$150 million).

In East Asia and the Pacific, the World Bank supports a range of low- to 
upper-high-income countries in developing effective disaster preparedness and 
response measures. Paying close attention to countries’ singular context, the 
World Bank provides analytical and advisory services, helps to build climate and 
disaster resilience into core investments across sectors, and offers unique finan-
cial solutions to better manage the contingent fiscal risks from disasters. Between 
2006 and 2012, in East Asia and the Pacific, the World Bank financed disaster 
response projects totaling US$842 million and preventive projects amounting to 
US$2.1 million (GFDRR 2012). In addition, since 2007, the Global Facility for 
Disaster Reduction and Recovery (GFDRR) and other donors have been fund-
ing some 35 projects on DRM, amounting to more than US$32.7 million in the 
region (GFDRR 2012).3
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World Bank DRM activities are part of a comprehensive framework. This 
framework focuses on five core areas of risk management: risk identification, risk 
reduction, emergency preparedness, financial protection, and sustainable recov-
ery and reconstruction. Systematically addressing each core area, this report takes 
stock of the current situation of countries in East Asia and the Pacific, identifies 
the key challenges, and outlines priorities for policy makers to reduce risks and 
build resilience in the short, medium, and long terms.

Notes

 1. ADB (2012) based on data from UN (2011). 

 2. Disasters Portfolio Database (data as of June 30, 2012). The database includes all 
projects with any activity related to disasters, although it excludes many activities that 
have a non–disaster-related purpose but that may also help to reduce the impact of 
disaster. Between 2006 and 2012, the World Bank committed an estimated US$11.7 
billion to projects or project components related to DRM. In this time period, the 
Bank financed 113 disaster operations (US$7.9 billion) with ex ante activities (antic-
ipating foreseeable disasters in the future) and 68 disaster operations (US$3.8 billion) 
with ex post activities (directly triggered by a disaster).

 3. Internal projects database “RBMS” as of August 28, 2012. The figure includes multi-
donor funds, donor-earmarked funds, and the Japan Social Development Trust Fund, 
but excludes the Japan Policy and Human Resources Development (PHRD) Fund 
and the Australian Agency for International Development (AusAID) East Asia 
Infrastructure Growth Fund (EAIIG) -funded projects. 
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Where Are We Now? 

Experiencing both recurrent small-scale events as well as devastating large-scale 
catastrophes, no other region in the world is affected by disasters as is East Asia 
and the Pacific. In the last decade, Ho Chi Minh City, Jakarta, Manila, and many 
other cities have been repeatedly hit by floods. In the last five years, Asia has 
experienced a large share of wide-scale natural catastrophes, including earth-
quakes in the Tohoku region in 2011, Padang in 2009, and Wenchuan in 2008; 
typhoons in 2009 in the Lao People’s Democratic Republic, the Philippines, and 
Vietnam; a cyclone in Myanmar in 2008; and large-scale floods in 2011 in 
Cambodia, Thailand, and the Philippines (figure ES.1). The year 2011 was the 
costliest year on record for natural disasters with cascading effects (Japan) and 
transboundary consequences (Thailand), adding up to US$380 billion in eco-
nomic losses, almost doubling the 2005 record of US$262 billion.1 In the first 
nine months in 2011, East Asia sustained about 80 percent of all disaster losses 
worldwide. 

Growth of assets and population in harm’s way is the single largest driver of 
disaster risk. Asia’s urbanization is unique in terms of growth of population, 

Executive Summary

Box ES.1 Key Terms

Disaster prevention: Expresses the concept and intention to completely avoid potential 
adverse impacts through action taken in advance.
Disaster risk management: Processes for designing, implementing, and evaluating strate-
gies, policies, and measures to improve the understanding of disaster risk, foster disaster risk 
reduction and transfer, and promote continuous improvement in disaster preparedness, 
response, and recovery practices, with the explicit purpose of increasing human security, well-
being, quality of life, and sustainable development.
Disaster risk reduction: Denotes both a policy goal or objective, and the strategic and instru-
mental measures employed for anticipating future disaster risk; reducing existing exposure, 
hazard, or vulnerability; and improving resilience.
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 cities, and densities (see figure ES.2 and appendix A for global comparison). From 
1980 to 2010, Asia added more than one billion people to its cities—more than 
all other regions combined—and another billion dwellers will live in cities by 
2040 (ADB 2012, iv). Urban Asia has high population densities and most of the 
world’s megacities—by 2025, the number of megacities in Asia is expected to 
increase to 21 out of a global total of 37 (ADB 2012, iv). Growth of assets and 
megacities means that multi-billion-dollar disasters are becoming more wide-
spread in the region. According to the Intergovernmental Panel on Climate 
Change Special Report on Extreme Events and the latest scientific evidence, 
“long-term trends in normalized losses have not been attributed to natural or 
anthropogenic climate change.”2 Unplanned or poorly planned rapid urbaniza-
tion creates highly vulnerable communities, particularly through informal settle-
ments and inadequate land management (IPCC 2012, 7).
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Within East Asia and the Pacific, there is uneven capacity and readiness to 
invest in disaster risk management (DRM) (figure ES.3). The region includes 
developed countries with sophisticated institutions and instruments to effec-
tively manage the risks of disasters (Australia, Japan, the Republic of Korea, 
Singapore, New Zealand), countries that have made considerable steps in 
mainstreaming DRM into development (China, Indonesia, the Philippines, 
Vietnam), and countries that face severe capacity and institutional constraints 
(Cambodia, Lao PDR, Mongolia, Republic of the Union of Myanmar, Pacific 
island countries). Small Pacific islands, Papua New Guinea, and Timor-Leste 
face serious challenges in their ability to recover from disasters. Significant 
capacity and funding gaps also exist between the central and local levels of 
government, as well as between rural and urban areas. 

Low-income countries are unprepared and underfunded in their task to man-
age risk and lead recovery, and this is particularly true for local-level institutions. 
For example, globally, less than 20 percent of low- and lower-middle-income 
countries invest in land-use planning, less than 30 percent of low-income coun-
tries invest in landslide mitigation measures, and less than 50 percent of low-
income countries invest in drainage infrastructure to mitigate flooding (figure 
ES.4) (UN 2011a, 87). Many countries in East Asia and the Pacific have made 
advances in DRM at the national level in formulating legislation and strategies, 
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but implementation remains a challenge. Local-level institutions lack the appro-
priate budgets, human resources, and technical capacity in their role as first 
responders and leaders in mainstreaming resilience into local-level investments. 

Where Do We Want to Be?

On May 2, 2008, Cyclone Nargis, a Category 4 storm, made landfall in the 
Republic of the Union of Myanmar, killing an estimated 140,000 people.3 On 
November 15, 2007, Cyclone Sidr, a Category 5 storm, made landfall in 
Bangladesh, a country at roughly the same level of per capita income as the 
Republic of the Union of Myanmar. The death count was 3,000.4 How can we 
reduce human and physical costs of disasters?

Be prepared for the unexpected: Invest in disaster management and resilience. 
Every natural hazard does not necessarily need to turn into a disaster if societies 
at risk invest in disaster prevention, mitigation, and preparedness. Governments 
in the region and globally are under increasing pressure to protect their citizens 
and assets from harm caused by hazards. When people and assets are exposed to 
impacts of natural hazards, disaster risks should be considered in the design and 
implementation of development investments and services. Well-managed risks 
would save lives and protect livelihoods, resulting in lower capital losses from 
disasters (Hallegatte 2011). Even small investments in prevention represent sav-
ings in terms of avoided losses and reconstruction costs. Unfortunately, despite 
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the benefits of prevention, the portion of disaster budgets spent on relief and 
repair still by far outweighs the fraction spent on disaster prevention.5 

Make DRM part of core poverty alleviation and sustainable development 
efforts. Poverty and vulnerability to disasters are closely linked. The poor are 
disproportionately affected by disasters. Living in hazardous areas, the poor and 
vulnerable are more exposed to the impacts of disasters. Limited or no access to 
basic services, such as clean water, sanitation, and health services, exacerbates 
poor people’s vulnerability to the impacts of disasters (World Bank 2000, 2012a). 
Additionally, they face constraints in their ability to respond and quickly recover 
their livelihoods because of lacking assets or resources, access to finance, and 
appropriate disaster response mechanisms. For example, a spatial assessment can 
show the exposure of low-income populations to multiple hazards (figure ES.5). 
Public investments can have a positive effect on countries’ efforts to reduce 
 poverty and promote sustainable economic growth, but where relevant, they 
need to be mindful of the impacts of disasters.

Prioritize actions to manage the risks from disasters based on informed deci-
sions about the level of risk. A systematic assessment of the levels of risk can 
guide decisions whether to reduce, transfer, or manage disaster risks. Risk-
informed urban planning and development provides a unique opportunity to 

a. Slum areas b. Flood-prone areas

Figure ES.5 Patterns in Jakarta between Slum and Flood-Prone Areas 

Source: World Bank 2011. 
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have a lasting positive impact on many lives. By addressing risk factors early on, 
developing participatory approaches, and combining them with regular infra-
structure development, the negative growing risks linked with rapid urbanization 
can be minimized. For example, investing in “trunk infrastructure” to guide future 
city growth away from hazardous areas is an effective way for policy makers to 
reduce future disaster risk. Avoiding building schools or hospitals in flood-prone 
areas will reduce future unnecessary exposure to risks. Investing in reliable risk 
information and communicating such information in an effective manner to 
multiple stakeholders at the national, regional, city, and community levels helps 
to assess and communicate the socioeconomic and fiscal impacts of disasters and 
formulate effective DRM strategies. Sharing risk information between agencies 
across different levels and sectors and the public and the private sectors enables 
stakeholders to make better-informed decisions and strengthens the collective 
resilience of a community.

Manage residual risks and uncertainties by investing in the right balance of 
structural and nonstructural measures. In the context of complex networks 
and systems, a range of measures, including retrofitting critical infrastructure at 
risk, enforcing stringent building standards, strong institutional coordination 
and emergency procedures, and appropriate disaster risk-financing and insur-
ance instruments, can help societies to live with disaster hazards without cata-
strophic consequences. Improved weather forecasting and early warning sys-
tems have led to striking results in reducing mortality risk. Although invest-
ments in both “gray” and “green” infrastructure are a crucial component of 
DRM, building the resilience of communities and households to deal with the 
shocks caused by disaster is equally important and particularly critical for poor 
and marginalized households. For example, community-based mechanisms can 
help to rapidly identify households most in need, groups recently pushed into 
poverty, and people missed by formal targeting systems, which often rely on 
pre-disaster data. To effectively manage the deep uncertainties related to disas-
ter and climate change, planners are advised to focus on low-regret solutions, 
which are beneficial under a range of scenarios and fall under robust decision 
making. Good climate change risk management starts with a comprehensive 
and holistic approach to DRM. 

What Needs to Be Done?

Managing risk and building resilience as part of an incremental and iterative 
process, depending on the country context, specific needs, and capacities, are 
essential. An assessment of the levels of risk, a cost-benefit analysis of available 
interventions, and an inventory of existing capacity and financial resources can 
guide decision makers in the prioritization of the recommendations presented in 
this report. Below is a list of policy actions that have proven to be effective in 
dealing with the existing and future risks linked to natural hazards and climate 
change (figure ES.6). Individual chapters of the report address the core elements 
of a comprehensive DRM strategy. 



Executive Summary 7

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0 

Short-Term: Early Warning Systems, Emergency Preparedness,  
and Risk Information 
Investments
•	 Invest in hazard forecasting and hydrometeorological early warning systems, 

which can have a high positive cost-benefit ratio with immediate and signifi-
cant payoffs.

•	 Invest in risk information, risk assessment, and catastrophic modeling systems.

Institutions
•	 Strengthen DRM legislation and arrangements and promote institutional coor-

dination and capacity.
•	 Strengthen emergency preparedness and recovery planning, for example, 

through financial mechanisms to ensure rapid disbursement of funds in the 
aftermath of a disaster.

Incentives
•	 Promote disaster risk reduction in community-based development programs. 

Work together with communities and stakeholders to ensure that investments 
fit their needs.

•	 Promote sharing of risk information within relevant government agencies 
reaching different levels and sectors and the public and private sectors. 

Medium- to Long-Term: The Right Balance between Structural and  
Nonstructural Measures
Investments
•	 Invest in structural and nonstructural measures based on the risk levels and 

costs versus benefits of the available options. 

Costs and
benefits

Level of risk 

Capacity
and funds

Short term

Medium term

Long term

ToolsDRM strategy

Investments

Institutions

Incentives

ActConsider Decide

Evaluate results Learn Use new tools

Figure ES.6 Making Informed Decisions to Manage Risks and Build Resilience

Source: Authors.
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•	 Invest including “gray” concrete investments and cost-effective “green” infra-
structure, such as establishing mangroves and wetland buffers and coastal  
restoration.

•	 Invest in expanding early warning systems based on real-time data and fore-
casting. 

Institutions
•	 Develop a comprehensive disaster risk-financing strategy with ex ante and ex 

post instruments at the national and subnational levels.
•	 Develop (or build on existing) social protection systems and community-based 

interventions that can be rapidly scaled up in the event of a disaster and scaled 
down when no longer needed.

Incentives
•	 Promote sharing risk information between agencies across different levels and 

sectors and the public and the private sectors.
•	 Promote business emergency continuity planning by encouraging stakeholder 

consultation, implementation of standards, trainings, and simulation exercises. 

Long-Term: Resilient Urban Development and Planning and Resilient 
Communities
Investments
•	 Invest in minimizing the consequences of urbanization through systematic  

use of risk assessments, risk-aware urban planning and development, and robust 
decisions that can take into account disaster and climate risks and uncertainties. 

•	 Invest in working together with communities to build local-level resilience.

Institutions
•	 Enforce risk-based land-use planning and building codes.
•	 Enforce open access to risk information and tools.

Incentives
•	 Promote regional cooperation on DRM, especially in areas of risk information, 

weather and hazard forecasting, early warning systems, emergency prepared-
ness, and risk financing and insurance.

•	 Promote private catastrophe risk insurance markets through public-private 
partnerships and the development of an enabling regulatory and risk market 
infrastructure. 

How Can the World Bank Help?

Together with its partners and donors, the World Bank supports countries 
around the world in mainstreaming a comprehensive and holistic approach to 
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DRM into development. With its overarching mission to fight poverty, the World 
Bank’s DRM efforts focus on building resilient communities. In East Asia and the 
Pacific, the World Bank supports a range of low- to upper-high-income countries 
in developing effective ex ante and ex post risk management measures. Paying 
close attention to countries’ individual needs, the World Bank provides analytical 
and advisory services, helps to build climate and disaster resilience into core 
investments across sectors, and offers unique financial solutions to better manage 
the contingent fiscal risks from disasters.

World Bank engagement is based on a comprehensive risk management 
framework focusing on five core areas: risk identification, risk reduction, emer-
gency preparedness, financial resilience, and sustainable recovery and recon-
struction, as illustrated in figure ES.7 (see also Appendix H). This framework 
supports the implementation of the Hyogo Framework on Actions, the interna-
tional agreement of disaster risk reduction, and provides an effective way for 
countries to coordinate, harmonize, and leverage government- and donor-led 
activities. The World Bank Global Facility for Disaster Reduction and Recovery 
(GFDRR) helps to leverage partnerships on the ground and transfer global 
knowledge of DRM. 

1. Risk identification: Technical assistance with creation, retention, and sharing 
of vital risk information, through nation- and region-wide risk assessments, 
analytical tools, and innovative ways of sharing vital information with key 
stakeholders and populations at risk.

2. Risk reduction: Technical assistance and investment lending for structural 
measures, provision and improvements of basic services, retrofitting of critical 
infrastructure and nonstructural measures, risk-based land-use planning and 

4. Financial
resilience 

3. Emergency
preparedness 

2. Risk reduction
measures 

1. Risk
identification 

DRM pillars

Catastrophe Deferred Drawdown
Option (Cat-DDO) in the Philippines 

Indonesian Scenario Assessment for 
Emergency (InaSAFE)

Metro Manila Flood Master Plan 

Pacific Catastrophe Risk Assessment 
and Financing Initiative (PCRAFI)

China Wenchuan Earthquake
Recovery Project 

Examples

World Bank East Asia and
the Pacific client countries 

5. Systainable
recovery and

reconstruction 

Figure ES.7 World Bank’s DRM Framework and Examples of Engagements in East Asia and 
the Pacific

Source: Authors. 
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urban development planning, provision of social funds and safety nets, and 
strengthening risk awareness and preparedness through community-driven 
and community-based programs. 

3. Emergency preparedness: Technical assistance and investment lending for 
early warning and monitoring systems, emergency response planning, and risk 
communication.

4. Financial resilience: Technical assistance and ex ante and ex post funding 
mechanisms and services as part of a comprehensive disaster risk financing and 
insurance strategy.

5. Sustainable recovery and reconstruction: Technical assistance, ex ante and ex 
post funding mechanisms for a quick recovery, and improved institutional 
planning inclusive of the needs of the most vulnerable populations. 

Effective DRM requires a strong partnership between multiple stakeholders. 
With the right investments, institutions, and incentives, the growth of cities and 
economies can be channeled as a tremendous positive force for development. 
Natural hazards are inevitable, but through a better understanding and commu-
nication of risk, more balanced risk reduction measures, and more effective risk 
transfer and management actions, the impacts of natural hazards can be reduced 
significantly, saving lives, preventing losses, and safeguarding development.

Notes

 1. Figures from Munich Re NatCatService. Note that estimates differ: EM-DAT esti-
mates damage losses at US$366.1 billion for natural disasters that occurred in 2011. 
The Swiss Re estimate is US$370 billion. 

 2. Normalized for asset and population growth, there is no climate change signal in dam-
ages from extreme weather events for the foreseeable future. See Barthel and 
Neumayer (2011), “At a global scale no significant trend is discernible. Similarly, we 
do not find a significant trend if we constrain our analysis to non-geophysical disasters 
in developed countries,” and Pielke et al. (2008).

 3. Includes missing population; ASEAN (2009).

 4. Estimates vary, suggesting up to 10,000 deaths. Although this is still high, early warn-
ing and early action to evacuate people and shelters reduced the death toll. Damage 
was estimated at US$450 million in Bangladesh and US$10 billion in the Republic of 
the Union of Myanmar according to the Republic of the Union of Myanmar govern-
ment. Read more about the Bangladesh 2007 Cyclone Recovery and Restoration 
Project at World Bank (2008).

 5. For data on Latin America, see, for example, de la Fuente (2009) cited in World Bank 
(2010, 107).
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This chapter was written by Abhas Jha and Zuzana Stanton-Geddes with input from Liana Zanarisoa 
Razafindrazay.

Key Messages for Policy Makers

•	 Rapid urbanization, the growth of urban populations and assets in combina-
tion with poorly or unplanned development, is the main driver of the cost of 
disasters in the region.

•	 The costs of inaction can be very high, in terms of both lives lost as well as 
economic damages.

•	 A comprehensive disaster risk management (DRM) framework offers practical 
opportunities for targeted policy action and investments, stretching across sec-
tors and jurisdictions and reaching all the way to the communities and the 
most vulnerable populations.

•	 Managing disaster risk and building resilience is an incremental process. An 
assessment of the levels of risk, a cost-benefit analysis of available interven-
tions, and an inventory of existing capacity and financial resources can guide 
the prioritization of actions.

•	 To deal with the risks and deep uncertainties linked to natural hazards and 
climate change, planners are advised to focus on robust, low-regret solutions 
that can bring benefits under many different scenarios.

Where Are We Now?

East Asia and the Pacific is frequently affected by small and recurrent disas-
ters as well as rare high-impact events (figure 1.1). Home to 59 percent of the 
world’s population and covering half the earth’s surface area, East Asia and 
the Pacific has experienced more than 70 percent of the world’s disasters and 
82 percent of disaster fatalities. In the past year (2011–12), the east Japan 
earthquake and tsunami, large-scale floods in Thailand, and a tropical storm in 
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the Philippines are tragic reminders of the devastation, economic damage, and 
loss of human life caused by disasters, conveying important lessons to urban 
DRM practitioners. In relative terms, the Pacific small island developing states 
are among those most affected globally, with average annualized losses esti-
mated for Vanuatu and Tonga at 6.6 and 4.4 percent of gross domestic product 
(GDP), respectively. Fiji’s main entry port was twice up to 4 meters under 
water during record floods in 2009 and 2012.

Country People killed People affected
Estimated damage  

(US$, thousands) 

Cambodia 1,426 18,319,666 1,057,110

China 154,602 2,974,972,174 356,292,317

Fiji 221 1,152,658 529,733

Indonesia 188,610 21,686,240 14,356,527

Kiribati 0 84,085 0

Lao PDR 207 5,465,868 429,779

Marshall Islands 0 6,818 0

Mongolia 235 3,259,092 152,364

Rep. of the Union of Myanmar 139,385 3,949,129 4,707,943

Papua New Guinea 3,008 1,346,645 178,253

Philippines 34,383 129,556,382 8,194,581

Samoa 174 290,585 676,600

Solomon Islands 181 298,682 20,000

Thailand 12,781 80,795,502 46,671,747

Timor-Leste 5 13,571 0

Vanuatu 212 283,529 205,000

Vietnam 15,689 74,944,401 8,629,252
East Asia and the Pacific total 551,119 3,316,425,027 442,101,206

Source: EM-DAT 2012 data for years 1980–2011. 
Note: These figures depict information only from the listed countries. Total damage loss is estimated at US$453 billion for the 
years 1980–2011, based on data from EM-DAT. 

Figure 1.1 Impact of Natural Disasters in East Asia and the Pacific in the Last 30 Years 

a. People killed b. People a�ected c. Estimated damage
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The rising cost of disasters is eroding the hard-won gains of economic devel-
opment. Statistics show that, even when adjusted for inflation, the losses caused 
by natural catastrophes have been increasing dramatically and at an ever- 
quickening pace since 1950. In the period between 1990 and 1999, the costs of 
disasters in constant dollars were more than 15 times higher than in the 1950–59 
period. Figure 1.2 shows the average damages in billions of U.S. dollars in the 
years 2000–08. The year 2011 was the costliest on record for disasters with eco-
nomic losses exceeding the previous record of US$262 billion in 2005 by nearly 
50 percent (Guha-Sapir et al. 2012). Asia was the continent most hit by disasters 
in 2011: 44 percent of disasters, accounting for 83.6 percent of global disaster 
victims, and bearing 75.4 percent of total damages (Guha-Sapir et al. 2012).

East Asia and the Pacific faces disconcerting emerging trends, namely, urban-
ization of disasters, increasing frequency of urban flooding, rising complexity of 
disasters, as well as the cross-regional impacts of disasters.

The risks in East Asia and the Pacific will continue to rise as the population 
and wealth in cities at all scales increases. The phenomenal urbanization in Asia 
is largely driven by rapid economic growth. Developing countries will absorb 
most of future urban growth and development, especially small and medium cit-
ies (figure 1.3). From 1980 to 2010, Asia added more than one billion people to 
its cities—more than all other regions combined—and another billion inhabitants 
are expected to live in urban areas by 2040 (ADB 2012, iv). Concentrating busi-
nesses, knowledge and technology, and an educated labor force, cities are tradi-
tional drivers of development. However, with a higher concentration of people 
and assets, urban areas are also particularly vulnerable. Historically many urban 
centers have been located in hazardous zones, for example, at sites of agricultural 
surplus such as fertile volcanic soils or along major trade and transportation 

Source: Climate and Development Knowledge Network 2012.

Figure 1.2 Weather and Climate-Related Disasters and Regional Average Impacts, 2000–08 
US$, billions
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routes such as coasts and river systems that are prone to flooding and coastal ero-
sion (Dilley et al. 2005; see also Hallegatte 2011) or are located on seismic faults. 

The increase in concentrations of people and growth of assets in hazardous 
areas is the single largest driver of disaster risk and greatest challenge for man-
aging disaster risks. According to the Intergovernmental Panel on Climate 
Change Special Report on Extreme Events and the latest scientific evidence, 
“long-term trends in normalized losses have not been attributed to natural or 
anthropogenic climate change.” Although climate change will have an increasing 
impact on growth in the future, the main reason for the rising cost of disasters 
has been the concentration of the world’s population and economic activity in 
vulnerable locations near earthquake faults, on subsiding river deltas, and along 
tropical coastal zones (see also appendix C for details). Normalizing losses for 
growth of assets over time, there are “no significant upward trends in normalized 
disaster damage over the period 1980–2009 globally, regionally, for specific disas-
ters or for specific disasters in specific regions” (figure 1.4) (Barthel and 
Neumayer 2011a, 225).1

The vulnerability to flooding will increase in Asia, with a projected 410 mil-
lion urban Asians at risk of coastal flooding by 2025 (ADB 2012; World Bank 
2012a). East Asia and the Pacific accounts for about 40 percent of the total 
number of floods worldwide over the past 30 years. Urban flooding is becoming 
increasingly costly as low- and middle-income countries transition to largely 
urban societies. Flash floods and seasonal river flooding occurs throughout the 
region with a risk of storm surges along many coastlines. Tropical cyclones are the 
most costly meteorological disasters affecting East Asia and the Pacific with, on 
average, 27 tropical cyclones affecting some part of the region each year (Chan 
2008).2 This is a major issue for national disaster management agencies, with the 

Source: World Bank staff based on image and data processing by NOAA’s National Geophysical Data Center. Defense Meteorological Satellite 
Program data collected by the U.S. Air Force Weather Agency. 
Note: These maps represent night light changes depicted from NASA satellite imagery, which are a proxy for detecting economic development.

Figure 1.3 Growing Assets in Asia
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impact usually highest in the poorest neighborhoods, which are often the most 
vulnerable and least prepared (World Bank 2012b).

With the growing size of cities and complex product and supply networks, 
many countries face deep uncertainty over cascading disasters with cross-
boundary and cross-regional impacts. In Thailand, damage and disruption 
reached well beyond the scope of floodwaters. Total economic damages were 
estimated at US$46.5 billion, with more than 90 percent borne by the private 
sector (World Bank 2012d). As the impact of the disaster spread through indus-
trial supply chains, losses were felt across production networks in Asia and glob-
ally. Recent large-scale disasters, including the Thai floods and the east Japan 
earthquake and tsunami, are a reminder that, despite best efforts, accidents are 
inevitable (Perrow 2011). In the complex, tightly networked systems of modern 
society, accidents are “normal” as a single-event failure or a number of discon-
nected failures with devastating consequences (Perrow 2011).

Where Do We Want to Be?

The ultimate objective of DRM efforts is to reduce risk, manage residual risk 
and uncertainties, and build resilient communities. There are encouraging 

Source: Barthel and Neumayer 2011b.
Note: Based on 3,858 disasters. Losses normalized with conventional approach (top) and alternative approach (bottom).  
APLR = actual-to-potential-loss ratio.

Figure 1.4 Normalizing Losses from Nongeophysical Disasters in South and East Asia and 
Pacific Countries with Different Methodologies 
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developments leading up to this goal, but more needs to be done in the region, 
especially in cities, such as Ho Chi Minh City, Jakarta, Manila, Seoul, and 
other fast-growing dense cities in low-lying areas. In the last few decades, risk 
reduction efforts have succeeded in reducing the global death toll of natural 
disasters, despite the world’s growing population, through improved early 
warning, more stringent building codes, and better contingency planning. 
Building upon these efforts, more can be done to reduce the costs of disasters. 
Experience from the recent disaster in the Tohoku region in Japan demon-
strated that investments in prevention represent a savings in terms of avoided 
losses and reconstruction costs, and even small investments can have large 
benefits (box 1.1, see also World Bank 2010a and 2010b).

Box 1.1 Lessons from the Tohoku Earthquake

The east Japan earthquake and tsunami of March 2011 was one of the most powerful earth-
quakes ever to have hit Japan, and one of the five most powerful earthquakes in the world 
since modern record-keeping began in 1900. The Tohoku disaster is a testament to Japan’s 
careful investments over many years in seismic safety and tsunami early warning systems as 
well as a reminder that although even the best of preparations pay off, they cannot fully insu-
late people and assets from the impact of disasters.

The ongoing Japan–World Bank collaborative project “Learning from Mega Disasters: A 
Program of Knowledge Sharing and Knowledge Exchange” aims to capture the key lessons 
emerging from Japan’s resilience and its response and recovery efforts. A series of Knowledge 
Notes and the Sendai Report take stock of current DRM knowledge and make recommenda-
tions for building resilience into development. Japan and the World Bank cohosted the Sendai 
Dialogue as part of the program for the 2012 IMF–World Bank Group Annual Meetings to high-
light lessons learned from the Tohoku disaster and adopt them as guidance for comprehensive 
DRM in at-risk countries around the world.

Select lessons for countries in East Asia and the Pacific include the following: 

•   Extreme disasters underscore  the need  for  a holistic approach to DRM because single- 
sector planning cannot address the complexity of problems posed by natural hazards. 

•   Preventive investments pay off over the long term, but one must expect the unexpected 
because natural hazards can never be completely eliminated. This necessitates integrated 
disaster risk reduction that balances structural and nonstructural solutions. 

•   Assessing risks and communicating them clearly and widely among communities helps 
residents to make timely decisions to protect themselves.

•   Coordination mechanisms must be developed and tested in normal times so that they are 
ready for use in an emergency. 

•   Social safety nets are needed in times of both emergencies and reconstruction to protect 
and engage with vulnerable groups. 

•   Importance of “South-South” and peer-to-peer assistance: Municipalities across Tohoku 
sent DRM and planning experts to the affected districts.

Sources: Based on World Bank 2012e, 2012f.
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In the context of rapid urbanization and climate change uncertainties, robust 
decision-making processes, building redundancy, and community resilience are 
vital. Rather than trying to find the optimal protection solutions, we need to 
adopt a robust approach to uncertainty and unknown risks that incorporates a 
greater degree of flexibility into the mitigation design measures and that takes 
into account potential weak spots and failure. This is particularly true for com-
plex systems and networks in which accidents and failure are to an extent inevi-
table (Perrow 2011). Box 1.2 gives insights in how to deal with uncertainty in 
increasingly more complex and intertwined societies.

When dealing with complex systems, preparing for failure under multiple 
scenarios and following low-regret solutions can help to reduce disaster 
impact. “Infrastructure robustness and redundancy are critical to maintaining 
the functions of the economic system after disasters, especially in urban envi-
ronments, where the failure of one component (such as electricity, transport, 
water, or sanitation) can paralyze activities” (World Bank 2012c). This robust 

Box 1.2 Approaches to Dealing with Complex Failures and Uncertainty 

In the face of increasingly more complex infrastructure systems, what risk management strate-
gies are necessary to prevent cascading failures? 

Traditionally, complex infrastructure systems have been designed to resist the loads 
imparted. Yale sociologist Charles Perrow uses the term vulnerability of complexity to refer 
to failures repeatedly created at the intersections of our interdependent and highly sophisti-
cated transportation, electric power, and telecommunications systems. Their interdependence 
make these core infrastructures vulnerable both to failures in each other and in the informa-
tion systems and software that support their operations.

Richard Little argues for a more adaptive approach to infrastructure design. More adaptive 
approaches will not stop failures from occurring, but they do give us more options for reduc-
ing the consequences. At the same time, we need to move our thinking from an assumption 
that we can keep ourselves safe from all the extreme effects of nature and technology. We 
must do the best job possible, but a limit certainly exists to the ability of governments and 
institutions as to what they can do, and we should be more realistic about these limitations 
and communicate this reality to the public.

The 2009 financial crisis highlighted the interconnectivity and fragility of the complex 
banking system, when put under extreme pressure. Andrew Haldane, the Executive Director 
for Financial Stability and member of the Financial Policy Committee at the Bank of England, 
presents evidence from a range of real-world settings to demonstrate that decision making in 
a complex environment can benefit from the use of simple decision rules of thumb. He argues 
that complex rules often have punitively high costs of information collection and processing, 
rely on “overfitted” models that yield unreliable predictions, and can induce defensive behav-
ior by causing people to manage to the rules. He says that “simplicity rather than complexity 
may be better capable of solving these robustness problems.”

box continues next page
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approach can help authorities avoid being “locked in” to finance large-scale 
investments that might prove obsolete with change in future risks. This 
approach underlines the fact that good climate change risk management should 
start with a comprehensive and holistic approach to DRM and with measures 
that make sense under any future scenarios, such as reducing social vulnerability, 
investing in early warning systems, and promoting core urban planning. Figure 1.5 
illustrates consideration of options based on their cost-benefit ratios in the con-
text of deep uncertainty. In the Netherlands, to be able to make robust decisions, 
the decision makers use a decision tree that highlights points where decisions 
need to be taken, and where multiple solutions are possible (figure 1.6).

What Needs to Be Done?

Countries in East Asia and the Pacific need to continue to strengthen their 
efforts in reducing and managing disaster risks. An assessment of the levels of 
risk, a cost-benefit analysis of available interventions, and an inventory of exist-
ing capacity and financial resources can guide decision makers in the prioritiza-
tion of actions. Understanding the level of risk, making conscious decisions 
whether to accept a portion or risk, reduce, transfer, or manage risks, and then 
choosing available instruments are part of a necessary informed decision-mak-
ing process. DRM is an iterative process, in which lessons learned and new 
technologies can help us to better adapt to changed circumstances (figure 1.7).

The following chapters of this report focus on specific areas of this frame-
work and provide concrete suggestions for action. Institutional and capacity 
building is a cross-cutting priority to support the policy and implementation 
framework for DRM, knowledge transfer toward and within the region, local-
level capacity, community engagement, and fostering partnerships within the 

Box 1.2 Approaches to Dealing with Complex Failures and Uncertainty (continued)

In practice, cities can guide their actions by “safety margins strategies.” Hallegatte notes 
that in Copenhagen, Denmark, to calibrate drainage infrastructure, “water managers use 
run-off figures that are 70 percent larger than their current level.”  The higher margin is set to 
buffer potential urban population growth as well as to cope with future climate change 
impacts, which could increase precipitation levels. The 70 percent increase is not the result 
of a precise calibration, given that this would be impossible to calculate because of uncer-
tainty linked to climate change impacts. Based on information available, the margin “is 
thought to be large enough to cope with almost any possible climate change during this 
century.” A lesson for other cities would be to be rather overly pessimistic in the design 
phase, because it is “inexpensive to implement a drainage system able to cope with increased 
precipitation” whereas “modifying the system after it has been built is difficult and expen-
sive” (Hallegatte 2009).

Sources: Haldane and Madouros 2012; Hallegatte 2009; Little 2009; World Bank 2011.
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countries, regionally and internationally. Equally, building social resilience 
through a deeper understanding of the social impacts of disasters can lead to 
more effective preventive actions, more responsive and cost-effective rehabili-
tation programs, and overall faster recovery and reconstruction. Regional coop-
eration on DRM can bring many benefits, especially in areas of risk information, 
weather and hazard forecasting, early warning systems, emergency prepared-
ness, and risk financing and insurance.

Risk Identification
•	 Develop risk information and modeling systems to assess the economic and 

fiscal impact of disasters and include those risks in overall fiscal risk manage-
ment.

•	 Share vital risk information within relevant government agencies reaching differ-
ent levels and sectors, as well as communities and the private sector.

•	 Open access to information and enhance the capacity of stakeholders to use 
the available risk information and tools.
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Risk Reduction
•	 Provide strong central coordination and local capacity building: Risk 

reduction is multidisciplinary and needs to be mainstreamed into all sectors 
at risk.

•	 Integrate risk-based methods into cost-benefit approaches to quantify the 
economic consequences of climate change and disaster impacts, and focus on 
low-regret solutions with high benefits under multiple scenarios.

•	 Minimize the consequences of urbanization through the use of risk assess-
ments in decision making and risk-aware urban planning.

•	 Promote balanced investments for structural and nonstructural measures by 
promoting institutional arrangements, land-use regulations, natural buffers, 
and risk awareness along infrastructure investments.
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•	 Promote disaster risk reduction in community-based development pro-
grams. Invest and work together with communities and stakeholders to 
ensure that proposed medium- and long-term investments are responsive to 
their needs.

•	 Build on existing (or develop) social protection systems and community-
based interventions that can be rapidly scaled up in the event of a disaster, and 
scaled down when no longer needed.

Emergency Preparedness
•	 Invest in hazard forecasting and end-to-end early warning systems, because 

these are no-regret investments that should be made as soon as possible.
•	 Facilitate business emergency continuity planning to address risks facing prod-

uct and supply chains, by encouraging stakeholder consultation, implementa-
tion of standards, training, and simulation exercises.

Financial Protection
•	 Develop disaster risk-financing and insurance strategies at the national and 

subnational levels to manage potential budget volatility associated with natu-
ral hazards and provide insurance coverage against disasters for key public 
assets.

•	 Establish national disaster funds as a financial mechanism to ensure the rapid 
disbursement and execution of funds in the aftermath of a disaster.

•	 Support the development of risk insurance infrastructure to assist the 
development of a cost-effective, affordable, and sustainable insurance mar-
ket and facilitate disaster risk pooling, creating a larger, more diversified 

Risk identification Risk management
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portfolio that should lead to lower reinsurance prices and reduced transac-
tion costs.

•	 Promote private catastrophe risk insurance markets through public-private 
partnerships and the development of an enabling regulatory and risk market 
infrastructure that controls insurers’ exposure accumulations to catastrophe 
risk using a risk-based capital approach.

Sustainable Recovery and Reconstruction
•	 Strengthen emergency preparedness and recovery planning, bearing in mind 

the needs of the most vulnerable populations.
•	 Start recovery programs with an understanding of local realities and channel 

appropriate resources to help support the priorities and needs of affected 
communities.

•	 Encourage local capacity building and stakeholder participation to achieve 
faster disaster recovery and more resilient reconstruction.

How Can the World Bank Help?

The World Bank supports countries around the world in mainstreaming a 
holistic approach to DRM into development. Historically the World Bank is 
one of the largest institutions financing recovery, reconstruction, and, increas-
ingly, disaster risk prevention. With its overarching mission to fight poverty, 
the World Bank’s DRM efforts focus on building resilient communities. The 
World Bank supports sustainable economic growth that is efficient, clean, and 
resilient—efficient in its use of natural resources, clean in that it minimizes 
pollution and environmental impacts, and resilient by accounting for natural 
hazards and the role of environmental management and natural capital in 
preventing physical disasters (World Bank 2012c). Between fiscal years 2006 
and 2012, the International Bank for Reconstruction and Development 
(IBRD) and the International Development Association (IDA) committed an 
estimated US$11.7 billion to projects or project components related to 
DRM.3 During the last seven years, the Bank has financed 113 disaster opera-
tions (US$7.9 billion) with ex ante activities (anticipating foreseeable disas-
ters in the future) and 68 disaster operations (US$3.8 billion) with ex post 
activities (directly triggered by a disaster) (GFDRR 2012).4

In East Asia and the Pacific, the World Bank supports a range of low- to 
upper-high-income countries in developing effective ex ante and ex post risk 
management measures.5 Paying close attention to individual country context, 
the World Bank provides advisory and analytical services, global expertise, capac-
ity building and technical assistance, leverages partnerships, links communities of 
practice and networks, and provides targeted investment as well as program-
matic lending. Between 2006 and 2012, in East Asia and the Pacific, the World 
Bank financed disaster response projects totaling US$842 million and preventive 
projects amounting to US$2.1 million (GFDRR 2012). In addition, since 2007, 
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Box 1.3 The Global Facility for Disaster Reduction and Recovery

The World Bank hosts the Global Facility for Disaster Reduction and Recovery (GFDRR), a grow-
ing partnership of 41 countries and eight international organizations, including the United 
Nations and the European Union. GFDRR was established in 2006 to assist countries to reduce 
disaster losses by 2015, in response to the Hyogo Framework for Action (HFA) agreed to at the 
World Conference on Disaster Reduction. GFDRR has worked with the World Bank to move 
from a reactive approach to disasters to become more strategic in supporting the reduction of 
disaster risk.

GFDRR has leveraged the World Bank’s role, leadership, and performance on global knowl-
edge creation, innovation, and partnerships in DRM. It has increased the World Bank’s capacity 
and strategic planning to provide assistance to integrate DRM and climate adaptation in coun-
try development strategies, undertake timely post-disaster needs assessment (PDNA), and 
support country capacity building.

Source: World Bank 2012f.

GFDRR (see box 1.3) and other donors have been funding about 35 DRM proj-
ects, amounting to more than US$32.7 million in East Asia and the Pacific 
(GFDRR 2012).6 In the region, the World Bank has ongoing partnerships with 
the Asian Development Bank (ADB), Association of Southeast Asian Nations 
(ASEAN), Asian Disaster Preparedness Center (ADPC), Asian Disaster 
Reduction Center (ADRC), Australian Agency for International Development 
(AusAID), Australia-Indonesia Facility for Disaster Reduction (AIFDR), Japan 
Aerospace Exploration Agency (JAXA), Japan International Cooperation 
Agency (JICA), the Republic of Korea National Emergency Management 
Agency (NEMA), Nanyang Technological University’s Institute of Catastrophe 
Risk Management, Applied Geo-Science and Technology Division of the 
Secretariat of the Pacific Community (SOPAC), United Nations International 
Strategy for Disaster Reduction (UNISDR), World Meteorological Organization 
(WMO), and others.

World Bank DRM activities are part of a comprehensive framework focusing 
on several core areas: risk identification, risk reduction, emergency preparedness, 
financial protection, and sustainable recovery and reconstruction, as illustrated 
in figure ES.7 and figure 1.7. They follow the World Bank Group’s strategic 
priorities by supporting resilient growth, improving livelihoods, good gover-
nance, regional partnerships, and disaster and climate change preparedness and 
mitigation, and implementing the international framework on disaster risk 
reduction, the Hyogo Framework for Action (HFA).7 Box 1.4 provides an 
example of one country taking concrete steps in developing a comprehensive 
DRM framework.
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Box 1.4 Strengthening the Philippines’ Resilience to Disasters

Challenge: The Philippines is highly exposed to disasters, with an estimated 74 percent of the 
population vulnerable to natural hazards. Catastrophic disasters occurring once every 200 
years could result in contingent liability in excess of 8 percent in the Philippines, totaling 18 
percent or more of total public expenditure (World Bank 2012g). In October 2009, the Philip-
pines was hit by the devastating Tropical Storm Ondoy (Ketsana) and Typhoon Pepeng (Parma), 
resulting in recovery and reconstruction requirements totaling US$4.4 billion, including 
US$2.4 billion in public spending needs (Government of the Philippines 2009). In the after-
math of the typhoons, the government of the Philippines with the World Bank and with 
 support from GFDRR and partners (ADB, AusAID, JICA), undertook a post-disaster needs 
assessment (PDNA) with a series of recommendations to strengthen the country’s resilience to 
natural disasters.

Approach: The World Bank’s engagement has helped to strengthen the policy dialogue on 
DRM with the government of the Philippines. Based on these recommendations, the World 
Bank and GFDRR extended analytical support to formulate a disaster risk financing strategy to 
reduce the fiscal burden arising from the increasing costs of disasters, including the use of an 
innovative financing mechanism providing contingency financing in case of a national catas-
trophe. The PDNA was followed up with the development of a flood management master plan 
for metropolitan Manila to build the resilience of surrounding areas for future flood events, 
supported by GFDRR, AusAID, and JICA.

Action: In 2010 the Philippines signaled a policy shift from post-disaster response to pre-
vention and mitigation. It enacted the DRRM Act and adopted a Strategic National Action Plan 
for Disaster Risk Reduction (SNAP) shortly thereafter, effectively institutionalizing a compre-
hensive and integrated approach to disaster risk reduction and management in the country. 
The law forms the base for the Disaster Risk Management Development Loan with a Catastro-
phe Deferred Drawdown Option (Cat-DDO), which fulfilled one of the key recommendations 
of the risk-financing study. This operation is the foundation for the Bank’s ongoing policy dia-
logue on disaster risk reduction and management (DRRM) with the government and frames 
planned technical assistance programs. The operation, amounting to US$500 million to pro-
vide rapid liquidity in the event of a disaster, was signed by the Philippine government in 
September 2011. The full amount was disbursed in 2011 after Tropical Storm Sendong (Washi). 
The figure below illustrates various follow-up activities in recent years.

2009: Manila
floods and PDNA

2010: DRM and risk financing
policy strengthening

Cat-DDO
development

2012: formulation of a risk finance
strategy, and preparation of a

catastrophe model and assessment

2011: Cat-DDO
disbursal

2011: Tropical Storm
Sendong 

Next steps: The government is in the process of formulating its own risk finance strategy 
and has requested the World Bank’s support in the preparation of a road map and work plan 

box continues next page
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on risk finance. In parallel, the World Bank with GFDRR funding is supporting the preparation 
of a catastrophe risk model and assessment to inform the design of a parametric risk finance 
instrument to offer financial protection for government’s sovereign risks.

Key lessons learned: 

•   Do not wait for a disaster to happen: Reform the policy and action framework on DRM and 
invest in preparedness.

•   Work together with partners to leverage investments and benefit from technical expertise.
•   Develop a national strategy, focusing on cross-sectoral and cross-level coordination.
•   Engage  relevant  stakeholders,  such  as  the  Ministry  of  Finance,  on  DRM  to  build  fiscal 

 resilience.
•   Learn from past disasters and improve response.

Box 1.4 Strengthening the Philippines’ Resilience to Disasters (continued)

Notes

 1. Barthel and Neumayer argue that “[at a global scale] no significant trend is discernible. 
Similarly, we do not find a significant trend if we constrain our analysis to non- 
geophysical disasters in developed countries.” See also Pielke et al. (2008).

 2. There is a well-defined interdecadal variation in tropical cyclone activity in the north-
west Pacific. For example, the period 1998–2010 was relatively inactive compared 
with 1989–98. It has been proposed that this is related to strong vertical wind shear 
and strong subtropical high pressure in the region of tropical cyclone genesis.

 3. Source: GFDRR Disasters Portfolio Database (data as of June 30, 2012). The database 
includes all projects with any activity related to disasters, although it excludes many 
activities that have a non–disaster-related purpose but that may also help to reduce 
the impact of disaster.

 4. Before 2006 the largest disaster projects always focused on reconstruction. Today 
there are also large ex ante projects: for example, the Catastrophe Deferred Drawdown 
Option for the Philippines (US$500 million, FY12), the India National Cyclone Risk 
Mitigation Project (US$255 million, FY10), the Jakarta Urgent Flood Mitigation 
Project (US$131 million, FY12), and the Istanbul Seismic Risk Mitigation and 
Emergency Preparedness Project (additional financing US$150 million, FY11).

 5. The World Bank classifies the East Asia and the Pacific region into: Low-income 
economies: Cambodia, the Democratic People’s Republic of Korea, Republic of the 
Union of Myanmar. Lower-middle-income economies: Fiji, Indonesia, Kiribati, the 
Lao People’s Democratic Republic, the Marshall Islands, the Federated States of 
Micronesia, Mongolia, Papua New Guinea, the Philippines, Samoa, the Solomon 
Islands, Timor-Leste, Tonga, Vanuatu, Vietnam. Upper-middle-income economies: 
American Samoa, China, Malaysia, Palau, Thailand, Tuvalu. IDA: Cambodia, Kiribati, 
Lao PDR, the Marshall Islands, the Federated States of Micronesia, Republic of the 
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Union of Myanmar, Samoa, the Solomon Islands, Tonga, Tuvalu, Vanuatu. Blend: 
Mongolia, Papua New Guinea, Vietnam. IBRD: China, Fiji, Indonesia, Malaysia, Palau, 
the Philippines, Thailand.

 6. Portfolio data as of August 28, 2012. Figure includes multidonor funds, donor- 
earmarked funds, and the Japan Social Development Trust Fund (SDTF), but excludes 
PHRD and AusAID IEAAG-funded projects.

 7. HFA is the internationally accepted framework for disaster risk reduction and building 
resilience. This 10-year plan was adopted by 168 UN member nations in 2005 in 
Japan. The HFA provides a systematic approach to reduce vulnerabilities and identi-
fies five Priorities for Action to reduce disaster risk: (1) making disaster risk reduction 
a policy priority and institutional strengthening; (2) risk assessment and early warning 
systems; (3) education, information, and public awareness; (4) reducing the underly-
ing risk factors; and (5) preparedness for effective response.
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This chapter was written by Zoe Trohanis and Eiko Wataya with input from Patricia Fernandes and Rachel 
Cipryk.

Key Messages for Policy Makers

•	 Many	countries	in	East	Asia	and	the	Pacific	are	grappling	with	challenges	that	
limit their ability to effectively manage disasters, including inadequate institu-
tional arrangements, poor coordination, insufficient capacity to manage risks, 
both ex ante and ex post, and restricted financial and human resources.

•	 Strengthening	institutional	coordination	on	disaster	risk	management	(DRM)	
across sectors and stakeholders and capacity building across all levels of gov-
ernment is a priority for the region.

•	 To	prevent	duplication	and	dilution	of	institutional	capacity	among	sectoral	
ministries and harmonize access to external funds, DRM and climate change 
institutions need to work in synergy.

•	 Building	on	existing	community-based	interventions	and	social	protection	sys-
tems provides an opportunity for countries to achieve significant outreach of 
DRM programs at the community and household levels and to reduce the 
socioeconomic impacts of disasters that disproportionately affect the most 
vulnerable segments of society.

Where Are We Now? 

East Asia and the Pacific has the second largest number of fragile and conflict-
stricken states and regions after Africa. Several countries in the region have high 
rates of poverty (the Lao People’s Democratic Republic, Mongolia, Republic of the 
Union of Myanmar, Papua New Guinea, Tonga), struggle to overcome the legacy 
of conflict (Cambodia), and/or face ongoing risks of political insecurity (Republic 
of the Union of Myanmar, the Solomon Islands, Timor-Leste). In addition, some 
countries face geographical and/or political isolation and have small and vulnera-
ble economies, and, for most part, their governance systems are dealing with 
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 difficult combinations of natural resource revenue wealth alongside weak systems 
and institutions. In addition to growing regional inequalities between low- and 
middle-income countries, there are growing gaps within middle-income countries 
in East Asia. Although some countries and subregions experience rapid growth 
and income increases, others lag behind, which does little to promote stability.

The impacts of disasters are often felt more acutely in fragile states. Fragile 
states have weak institutions and low capacity and find it difficult to grapple 
with both instability and disaster response concurrently. Numerous fragile areas 
have recently been affected by both conflict and disasters. This was the case of 
Tropical Storm Sendong, which hit Mindanao in the Philippines in 2011, the 
tsunami that struck Aceh, Indonesia, in 2004, and Cyclone Nargis, which struck 
the Republic of the Union of Myanmar in 2008 (box 2.1). 

Disasters disproportionally affect the poorest segments of society, particularly 
women, children, the elderly, and people with disabilities. Poverty and vulnera-
bility to disasters are closely linked. Living in hazardous areas, poor and vulner-
able populations are more exposed to the impacts of disasters. Lacking access to 
basic services, such as clean water, sanitation, and health services, also makes the 
poor more vulnerable to the impacts of disasters.1 Finally, they face constraints in 
their ability to respond and quickly recover their livelihoods, because of limited 
assets and financial resources, the absence of formal or informal social safety nets 
and social protection mechanisms, and lack of access to financial services and 
appropriate disaster finance products such as insurance or affordable loans. This 
highlights the need to strengthen social protection mechanisms to reduce the 
socioeconomic impacts on the most vulnerable segments of society. Linking these 
mechanisms to DRM increases the effectiveness of DRM programs in contribut-
ing to poverty alleviation and sustainable development.

Box 2.1 Impact of Cyclone Nargis in the Republic of the Union of Myanmar

Cyclone Nargis, which struck the Republic of the Union of Myanmar in 2008, was one of deadli-
est tropical cyclones, killing an estimated 140,000 people in a low-capacity country with recent 
history of conflict.a After Cyclone Nargis struck, the government of the Republic of the Union of 
Myanmar joined with the World Bank to lead other bilateral and nongovernmental develop-
ment partners, the Association of Southeast Asian Nations (ASEAN), and the United Nations in 
carrying out the Post-Nargis Joint Assessment. The assessment identified various priority actions 
to implement disaster risk reduction programs, including a comprehensive multihazard risk 
assessment in the short and medium terms to guide the reconstruction process, as well as 
future development. Cyclone Nargis highlighted the need for the country to undertake a range 
of actions for reducing, mitigating, and managing disaster risks in the future to reduce hazard 
risks. The recovery effort provides an opportunity to strengthen existing or establishing new 
institutional, legislative, and financial arrangements for comprehensive DRM.

Source: Tripartite Core Group 2008.
a. Includes missing population; ASEAN (2009).
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Linkages between DRM and social protection systems, which both build disas-
ter resilience and respond effectively in post-disaster contexts, are limited in East 
Asia and the Pacific. The range of social protection coverage and sophistication in 
the region is wide, with middle- and high-income countries tending to have more 
comprehensive systems, including integrated social insurance and social assistance 
programming with emerging labor market programs, and lower-income countries 
focusing primarily on safety nets, relying often on donor support for their success. 
The 2009 food, fuel, and financial crises and the increasing cost of natural disasters 
have seen governments and planners return to well-funded, effective, and sustain-
able social protection programs. Although social protection programming is 
increasingly being linked with longer-term crises such as the 2009 crises, there is 
still unexplored potential to use these systems to respond to rapid-onset disasters.

Community-driven development (CDD) has been used successfully in East 
Asia and the Pacific to build community resilience and enable swift community 
reconstruction, but efforts could be significantly expanded. CDD emphasizes 
community control over planning decisions and investment resources,2 it empow-
ers local decision making, and it brings resources to communities efficiently 
(Wong 2012). Unlike traditional approaches, CDD enables communities and local 
institutions—rather than central governments—to take the lead in identifying and 
managing community-level investments. CDD approaches for smaller-scale disas-
ter preparedness investments have proven to be consistently cost-effective. For 
example, in the Philippines, cost savings ranged from 8 percent for school build-
ings to 76 percent for water supply investments, when compared with tradition-
ally implemented infrastructure (Araral and Holmemo 2007). 

CDD has a long history in East Asia and the Pacific, with programs estab-
lished as early as 1998 in Indonesia, in 2002 in the Philippines, and more 
recently in Lao PDR. Rapidly reaching national coverage, in Indonesia these 
programs were successfully used for post-conflict and post-disaster response fol-
lowing the 2004 tsunami. In Indonesia and the Philippines, CDD interventions 
include DRM elements. Lao PDR and the Philippines are currently scaling up 
CDD programs nationally. Interventions focusing on remote rural areas with 
significant numbers of ethnic minority populations are in place in China and 
Vietnam. The CDD program in the Solomon Islands is about to integrate disaster 
and climate risk management into community development.

Substantial progress has been achieved in developing national policy and 
legal frameworks for DRM in East Asia and the Pacific. In 2009 the World Bank 
carried out a series of assessments for Cambodia, Indonesia, Lao PDR, the 
Philippines, and Vietnam as well as a few Pacific island countries (the Marshall 
Islands, Papua New Guinea, the Solomon Islands, and Vanuatu) to provide a 
strategic overview of ongoing disaster risk reduction (DRR) initiatives in the 
region and identify gaps and opportunities for countries and the region as part of 
a comprehensive DRM program. A DRM law, act, or decree that establishes 
DRM agencies or committees is in place, for example, in Indonesia, Lao PDR, the 
Marshall Islands, Papua New Guinea, the Philippines, the Solomon Islands, and 
Vanuatu (see box 2.2 for examples).
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Some countries in East Asia and the Pacific suffer from weak institutional 
arrangements and poor coordination across sectors and different levels of gov-
ernment. Commitment to effective coordination varies across the region and can 
be limited by a range of constraints on capacity, funding, and political will. In 
Thailand the post-disaster needs assessment following the 2011 floods revealed 
coordination gaps between provincial and local administrative structures as well 
as with firms and associations in the private sector (World Bank 2012c): 
“Thailand’s water sector is complex, with many agencies involved, but without 

Box 2.2 Examples of DRM Legislation in the Region

Indonesia: After the 2004 Indian Ocean tsunami, Indonesia enacted the Law on Disaster Man-
agement (Law 24/2007), which outlines the principles, responsibilities, organization, and 
implementation of the national DRM system, including the role of international organizations. 
The Strategic National Action Plan for Disaster Risk Reduction in Cambodia 2008–13 was 
launched in March 2009. Prepared by the National Committee for Disaster Management and 
Ministry of Planning, this strategy has been formulated to serve as a road map for develop-
ment of institutions, mechanisms, and capacities of disaster management committees at all 
levels. 

Philippines: The Disaster Risk Reduction and Management (DRRM) Act (2010) supersedes 
Presidential Decree No. 1566, which marks a shift in policy from post-disaster response to pre-
vention and mitigation. The act also established the National Disaster Risk Reduction and Man-
agement Council as the coordinating body, with the Secretariat located in the Office of Civil 
Defense, with councils cascading from the regional to provincial to local councils. To comple-
ment the DRRM Act, the government of the Philippines has also formalized the implementing 
rules and regulations of the DRRM Act, the National Disaster Risk Reduction & Management 
Framework, and the NDRRM Action Plan, which translates the country’s commitments to the 
Hyogo Framework for Action (HFA).

Solomon Islands: The National Disaster Risk Management Plan (2010) provides the institu-
tional framework for coordination on all matters pertaining to DRM at national to local govern-
ment levels, marking an effort to embrace a more holistic risk management approach.

Vanuatu: The nation is about to establish a National Advisory Board (NAB) for DRR and cli-
mate change, which will act as a central coordinating body aligning and harmonizing the DRR 
and climate change agendas in a more effective and efficient manner within the context of a 
capacity-constrained small island developing state. The Secretariat to the NAB will be equipped 
with project implementation capacity and enable it to act as the National Implementing 
Agency to channel future climate funding.

Vietnam: Approved by the government in November 2007, the National Strategy for Natu-
ral Disaster Prevention, Response, and Mitigation to 2020 marks the shift from post-disaster 
response to a more proactive approach focused on risk reduction. The strategy lays out Viet-
nam’s primary DRM objectives, focusing largely on water-related disasters. DRM is integrated 
into Vietnam’s Poverty Reduction Strategy and Country Development Plans.

Source: Based on World Bank/GFDRR 2011.
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significant coordination amongst them, or sufficient legislation to support the 
establishment of a single agency with oversight of the sector as a whole” (World 
Bank 2012c, 78). The government of Indonesia recently adopted a more compre-
hensive approach to coordination of disaster response covering ex ante and ex 
post stages of disasters through the National Disaster Management Agency 
(BNPB). It is also actively promoting the involvement of local governments and 
communities in DRM. Some countries are also at risk of diluting or duplicating 
their institutional capacities because of parallel arrangements for DRM and cli-
mate change adaptation at the national and local levels.

Limited progress has been made to provide adequate resources and support 
local-level implementation (UN 2009, 77; UNISDR n.d.). Given that local gov-
ernments play a vital role as first responder in the event of a disaster and key 
stakeholder in post-disaster reconstruction and recovery, and in the implementa-
tion of preparedness and mitigation measures, it is important that they allocate 
sufficient and flexible resources and capacity-building efforts to empower them 
in these roles. Despite the immense progress made in many countries in East Asia 
and the Pacific to decentralize authority and resources to local governments, 
inadequate capacity and human resources to implement DRM efforts at the local 
level remain high. Evidence suggests that in countries in East Asia and the Pacific, 
limited funds are allocated for DRM (World Bank 2012a), although available 
data are limited. DRM expenditures are often difficult to track; most preventive 
measures are embedded in the design and construction of infrastructure or other 
sectoral spending (World Bank 2010, 106–10). Funding comes from a range of 
sources. In Lao PDR, funds are mobilized from the national and local budgets in 
the event of disasters, and the government earmarks a limited amount of the 
budget for emergency response per year. The government also does not have a 
national disaster relief reserve fund to provide funding for emergency response 
or recovery activities. In the case of Indonesia, the national budget allocation for 
DRM quadrupled from 2001 to 2007 in response to major disasters in Aceh and 
Java (see figure 2.1). It has since decreased, which suggests that most of the 
spending was for response and recovery. Looking at the sectoral budget alloca-
tions it is difficult to analyze the extent to which DRR is fully mainstreamed in 
regular development programs. A new government regulation on Funding and 
Management of Disaster Assistance stipulates three categories of funding: a con-
tingency fund, an on-call budget, and social assistance funds. However, a compre-
hensive risk-financing system has not yet been put in place. 

Where Do We Want to Be?

Enforce institutional and legislative frameworks that give clear guidance on risk 
management actions. Reform of the institutional and legislative arrangements for 
DRM to mainstream risk reduction and mitigation across all sectors and levels is 
essential for countries to become successful in addressing the underlying drivers 
of risk (UN 2011). This is particularly important for low-capacity, fragile, and 
post-conflict countries. National strategies should be complemented by concrete 
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action plans, reaching from the national to the community level. Laws and  
regulations should be accompanied by enforcement mechanisms and positive 
incentives. National response plans often include procedures on how to request 
international assistance, while local plans provide greater detail on evacuation 
and shelter plans. These plans should be developed through a process of stake-
holder consultations (box 2.3) to ensure effective coordination during and in the 
aftermath of a disaster. 

Establish adequate funding, coordination, accountability, and stakeholder par-
ticipation arrangements. Reliable and sufficient funding is needed for preventive 

Box 2.3 Lincolnshire Mapping of Critical Assets Case Study

During 2010, Lincolnshire’s Critical Infrastructure and Essential Services Group held a series of 
workshops looking at critical infrastructure along its coastal strip. Local representatives and 
asset owners, including Anglian Water, British Telecom, CE Electric, and five of the local drain-
age boards, attended these workshops. The results will feed into the local Multi-Agency Flood 
Plan community impact assessments.

During the workshops, organizations were asked to look at four issues: identifying assets, 
assessing their ability to continue to provide services during a flood, highlighting interdepen-
dencies between asset owners, and service restoration time frames. The workshops were an 
opportunity to review and update Lincolnshire’s geographic information system, which 
already contains sites including telephone exchanges, electricity substations, and water and 
waste assets, together with vulnerable community assets such as blue light services, rest cen-
ters, and schools. Key locations were highlighted in which the impact of community flooding 
would be significantly worsened by infrastructure failure.

Source: UK Cabinet Office 2011.

Source: de la Fuente 2009 cited in World Bank 2010, 107. 

Figure 2.1 Post-Disaster and Pre-Disaster Spending Levels
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action and post-disaster recovery. It is important for governments to develop reli-
able, multiyear DRM-financing strategies as part of their development planning. 
Better coordination mechanisms strengthen implementation across the range of 
stakeholders. Monitoring and evaluation systems allow responsible agencies and 
institutions to analyze ex ante and ex post efforts and their impacts on the ground 
in relation to the needs of the population and adjust them accordingly. This is also 
important for measuring progress toward an effective DRM. Giving local and 
affected populations a voice in DRM through community-based DRM approaches 
has proved successful in engaging communities to encourage self-help efforts of 
building resilience at the local level in a comprehensive manner.

Promote a holistic approach to disaster management. To effectively support 
the most vulnerable populations, it is important to link social protection and CDD 
programs with DRM. This can help build climate and disaster resilience at the 
local level, in collaboration with vulnerable communities. CDD and social protec-
tion programs can be also very effective vehicles for channeling post-disaster sup-
port because they rely on existing functioning systems that can quickly disburse 
resources to known vulnerable households and communities. Additionally, they 
link the official DRM program with the social programs’ large network of case 
workers or facilitators that can collect and monitor information on local-level 
needs and gaps. Existing experiences in CDD and DRM in the region and globally 
underscore the importance of having systems and networks in place to rapidly 
scale up operations in the aftermath of disasters (box 2.4). In Madagascar, 
the Social Development Fund (FID) has been used for both community- 
based disaster reconstruction as well as addressing the issues of food 

Box 2.4 Indonesia: Using CDD Programs to Respond to Disasters

The National Program for Community Empowerment Mandiri (PNPM Mandiri) is the Indonesian 
government’s flagship community-based poverty alleviation program. PNPM Mandiri uses a 
CDD approach, providing direct block grants of about US$20,000, financing small-scale socio-
economic infrastructure, education and health activities, and microloans for women’s savings 
groups. Following the Asian tsunami in 2004, PNPM developed a comprehensive set of opera-
tional procedures to expedite and support disaster recovery, which are essentially modifications 
to the program’s existing operations manual, speeding up planning and expanding the menu 
of possible activities to be implemented with community grants to account for special needs in 
emergency situations. The PNPM program also has a component called “contingency for disas-
ter risk response.” Key changes to the normal PNPM cycle and operation included the following:

Shortening the village consultation and assessment period: Before the tsunami, the 
time allocated to village consultations in the project cycle was four to five months. To respond 
to community needs after the tsunami, the cycle was shortened to one to two months. The 
team used a rapid “damages and loss assessment” instead of the typical Participatory Social 
Analysis approach to identify potential projects.

box continues next page
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Box 2.4 Indonesia: Using CDD Programs to Respond to Disasters (continued)

Strengthening coordination and administration systems to deal with the scaling up 
of activities: (1) Hiring of additional trained staff, in particular facilitators, consultants, and 
other support staff, to supplement people already on the ground. To handle the disaster situa-
tion, new types of staff were required, such as computer operators for data management and 
“information facilitators” responsible for data collection, information sharing and dissemina-
tion, and communication with stakeholders and external partners; (2) coordinated interven-
tions with nongovernmental organizations active in reconstruction activities and to prevent 
overlap; and (3) streamlining procurement and disbursement procedures following rapid 
response procedures. The PNPM experience also highlights the importance of retaining key 
staff and budgeting for local wage increases. International agencies that are generally plan-
ning a short- to medium-term presence tend to drive up local wages because they are pre-
pared to pay significantly higher local wage rates than those before the tsunami to secure key 
personnel quickly. In Aceh, salaries almost doubled for certain clerical and administrative staff 
during the first 10 months after the disaster. Wages for construction workers also doubled.

Increasing grant ceilings and channeling additional resources to affected villages 
using existing systems. Given the special needs of post-disaster areas (Aceh and Nias Islands), 
additional grants of up to Rp 7 billion (US$525,000) were provided to affected areas. Almost all 
of the villages affected by the tsunami had funds remaining in their communal accounts that 
had yet to be disbursed. These villages were permitted to allocate 25 percent of those remain-
ing funds to any pressing social needs they deemed urgent and necessary. Eligible items to be 
purchased were detailed in “procurement packets,” and then funds were distributed to those 
in need. In addition to the first allocation of Social Funds, the affected villages were also per-
mitted to allocate another 25 percent of the next cycle of PNPM funding to their Social Fund if 
they decided there were still families and individuals in need of assistance. New villages joining 
PNPM or those villages without remaining funds were also entitled to allocate 25 percent of 
their block grants for social purposes as long as they had been affected by the tsunami. Labor-
intensive projects were also prioritized.

Source: Earth Systems Laos 2012.

security. DRM principles also have been integrated into the Rural Development 
Support Project (PSDR), a community-driven development program comple-
mentary to FID supporting agriculture, national resource management, and rural 
development.

What Needs to Be Done?

Although there are common opportunities for the countries in East Asia and the 
Pacific to strengthen their risk management, capacity, and scope of activities, 
there is no one-size-fits-all solution. The recommendations below should be 
adjusted to individual country contexts with respect to institutional structure, 
hazard, exposure and vulnerability profiles, and socioeconomic situation. 
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Although many countries would benefit from strengthening each of these areas, 
those with particularly weak governance, history of fragility, and/or low capacity 
might focus first on creating a framework for DRM and build the rest as stability 
is established and capacity is strengthened.

1. Understand institutional arrangements and needs. An emerging priority, espe-
cially for countries with a history of fragility and/or low capacity, such as Lao 
PDR, Republic of the Union of Myanmar, Timor-Leste, and some of the Pacific 
island countries, as well as for countries with complex institutional arrange-
ments, is to identify the complete set of stakeholders involved in DRM and to 
ascertain whether particular agencies or departments need strengthening or 
whether new arrangements are needed. It is important to understand that 
mandates, responsibilities, capacities, resources, effectiveness of relevant insti-
tutions, and coordination mechanisms should be assessed, including factors 
that can increase or decrease their influence, such as changes in political 
administrations, new data available, or regional networks. Mongolia is cur-
rently in the process of assessing its institutional setup (World Bank/GFDRR 
2011, forthcoming). Findings highlight the necessity to (1) increase capacity 
for application and implementation of the existing policy framework for DRR, 
(2) strengthen monitoring and analysis of hazard risks and dissemination 
structures such as early warning systems, and (3) improve coordination across 
government agencies and with donors to enable an assessment of Mongolia’s 
preparedness plans and decision-making capacities. Identifying specific gaps 
and needs is useful for aligning resource plans and programs between govern-
ment, development partners, and international financial institutions.

2. Provide adequate and reliable funding for DRM. To address gaps in funding 
that influence ex ante preparedness and post-disaster response measures, plan-
ners should start with a stocktaking exercise to review current financing mech-
anisms, past expenditures and budget gaps, budget arrangements, and DRM 
allocations. Tracking expenditures at subnational levels is particularly impor-
tant to be able to identify the needs of implementing agencies. Investing in 
cost-benefit analysis of prevention and mitigation activities is also a good prac-
tice to target investments based on a quantitative analysis.

3. Harness community knowledge and power. Partnerships and collaboration 
with nongovernmental and civil society organizations should be harnessed to a 
greater extent. Local academic institutions such as universities also become 
beneficial technical resources that can be tapped. Development of partner-
ships with these groups can assist in adapting international DRM practices to 
the local context. South-South learning activities can also be instrumental in 
this regard.

4. Focus on vulnerable communities and households through mainstreaming 
DRM into CDD and social protection interventions. As the region scales up 
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CDD programs, a critical window of opportunity opens to establish systems 
that can build resilience and can be easily scaled up when a disaster hits and 
quickly scaled down after urgent post-disaster needs are met. Linking with 
these systems also taps into a large database of information on poverty trends, 
such as areas with large concentrations of poor, that are invaluable in targeting 
both resilience-building interventions and post-disaster relief and reconstruc-
tion funding.

5. Use learning and knowledge to strengthen stakeholders’ capacities. To 
strengthen the institutional capacity in the region, continue to cultivate a 
learning culture among government officials, policy makers, and practitioners 
and apply new knowledge in local contexts. To achieve this, mobilize financial 
and human resources to provide necessary services, demonstrate strong leader-
ship, and strengthen implementation on the ground. Talent and knowledge 
retention within institutions poses a serious challenge for many countries in 
East Asia and the Pacific. To reverse this trend, it is crucial to assist officials and 
practitioners to enhance internal knowledge and technical transfer while min-
imizing knowledge and skill loss. A sense of ownership and commitment is a 
key step toward sustainable institutional capacity building. Supporting leaders 
and role models can be an effective approach to enhance the transferability of 
practical skills and experiences.

6. Set up benchmarks and monitoring and evaluating systems. Monitoring and 
evaluation should be legally anchored and integrated within national develop-
ment-planning processes to ensure ownership and sustainability for the pro-
cess and the system. In post-disaster and post-conflict situations, a multihazard 
approach to DRR should be factored into policies, planning, and programming 
related to sustainable development, relief, rehabilitation, and recovery activi-
ties (UNISDR n.d., 26). Partnerships with actors at different levels are impor-
tant to strengthen institutions and capacities and, in the long term, promote 
sustainable institutions. The HFA offers a set of indicators to benchmark prog-
ress achieved in terms of institutional capacity building. Areas of focus include 
operational, national, and multisectoral platforms for DRM; institutional 
capacities, systems, policies, and legislation for DRR; technical and institutional 
capacities for disaster preparedness; contingency plans; and identification of 
capacity and resource gaps. Local adaptation is needed to fit the range of fac-
tors, including development priorities, income levels, and hazard profiles. 

How Can the World Bank Help?

Partnerships strengthen cooperation and knowledge transfer, leverage funds, 
and increase aid effectiveness. The World Bank promotes partnerships with 
international organizations, national agencies, donors, cities, communities, aca-
demia, and learning institutions to strengthen cooperation and regional DRM 
partnerships and help to raise risk awareness, and encourage the development of 
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Box 2.5 Partnership with ASEAN

The Association of Southeast Asian Nations (ASEAN) Secretariat, the United Nations Interna-
tional Strategy for Disaster Reduction (UNISDR), and the World Bank cooperation program 
builds on the experience of multidonor partnership support following the Indian Ocean earth-
quake and tsunami in 2004, the Yogyakarta earthquake in 2006, and Cyclone Nargis in the 
Republic of the Union of Myanmar in 2008. Continued collaboration after these events helped 
identify further assistance needs to support affected countries and to strengthen resiliency 
toward hazard risks in the region. Three parties agreed to set up a joint consultative mecha-
nism at the working level to strengthen coordination in disaster relief, culminating in the 
Memorandum of Cooperation (MoC) in 2009.

As part of the MoC, technical support is provided to the ASEAN Secretariat on the imple-
mentation of DRR components of the ASEAN Regional Programme on Disaster Management 
(ARPDM) and the ASEAN Agreement on Disaster Management and Emergency Response 
(AADMER) along the lines of the HFA. Recent key activities include the ASEAN Disaster Risk 
Financing and Insurance Forum, and a series of Disaster Risk Management in East Asia and the 
Pacific: Distance Learning Seminar Series. The Global Facility for Disaster Reduction and Recov-
ery (GFDRR) Track I service line (Global and Regional Partnerships), jointly run by the World 
Bank and the UNISDR, supports ASEAN in delivering the DRR component of the AADMER and 
ARPDM and special activities, including regional HFA progress reporting.

The ASEAN Disaster Risk Financing and Insurance Forum was held in November 2011 as a 
joint initiative of the ASEAN Secretariat, World Bank/GFDRR, and UNISDR. Supported by the 
government of Indonesia, the forum brought together over 100 senior-level policy makers 
from all 10 member countries, working in multiple sectors including disaster management, 
insurance, and finance to ensure a comprehensive discussion and initiate the development of a 
risk-financing road map for ASEAN as an effective means to manage the worsening financial 
impacts of disasters on member states. The forum served as a mechanism to strengthen the 
capacity of participants by sharing international knowledge and experience on catastrophe risk 
modeling and financing schemes. At the conference, ASEAN member states drafted a road map 
for capacity building and dialogue to develop a regional strategy for disaster risk-financing and 
insurance (World Bank 2012a).

joint programs and initiatives. Regional cooperation facilitates access to cutting-
edge technical knowledge, capacity-building efforts for disaster prevention, miti-
gation, and response, and dissemination and knowledge transfer on DRR, for 
example, through South-South knowledge sharing and convening platforms for 
further actions. For example, a regional partnership with ASEAN, UNISDR, and 
the World Bank in 2009 supported country-level and regional investments in ex 
ante DRR through an enabling legislative, regulatory, and financing framework 
(box 2.5). The Bank also collaborates with the Asian Development Bank (ADB), 
Asian Disaster Preparedness Center (ADPC), Asian Disaster Reduction Center 
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(ADRC), Australian Agency for International Development (AusAID), Australia-
Indonesia Facility for Disaster Reduction (AIFDR), Japan International 
Cooperation Agency (JICA), government of the Republic of Korea, Nanyang 
Technological University’s Institute of Catastrophe Risk Management, Applied 
Geo-Science and Technology Division of the Secretariat of the Pacific Community 
(SOPAC), World Meteorological Organization (WMO), and others.

The World Bank provides knowledge and learning programs to build capac-
ity of clients to be able to better plan, finance, and manage their DRM efforts at 
different levels. In the Philippines, the Bank-supported capacity-building pro-
gram targeting the integration of DRM and climate change adaptation into one 
plan at the local level has been particularly successful: The Department of the 
Interior and Local Government is scaling up the program using its own funds 
with a budget programmed for 2013–15. In Lao PDR, after Tropical Storm 
Ketsana, in addition to assessment and preparation of the financial plan for recov-
ery and reconstruction, training for government and international agencies was 
conducted to teach government staff how to carry out such assessments them-
selves in the future. After Typhoon Haima in 2011, the World Bank assisted the 
government in identifying capacity gaps and strengthening central and local 
governments to conduct post-disaster needs assessment (PDNA) and mitigate 
future flood risks. Coordination in the area of capacity building is necessary to 
synergize programs with other partner organizations effectively to deliver tar-
geted training courses and avoid duplication of efforts. GFDRR is supporting 
these efforts.

The World Bank provides technical knowledge and timely analysis of press-
ing issues in the region related to DRM. With the world experiencing the fastest 
rates of urbanization in history, focusing on disaster risks in cities is key to safe-
guarding people and assets at risk. Climate Risks and Adaptation in Asian Coastal 
Megacities, jointly prepared by the World Bank, the Japan International 
Cooperation Agency, and the Asian Development Bank, strengthens the under-
standing of climate-related risks and impacts in coastal megacities in developing 
countries. The study considers Bangkok, Ho Chi Minh City, and Manila and their 
different environmental and socioeconomic characteristics to address the scale of 
impact and vulnerability, damage costs, and adaptation options, including climate 
change impacts, as well as in other coastal cities. In the Philippines, the Bank also 
supports a program to reduce vulnerability to flooding in metropolitan Manila, 
including preparation of the flood management master plan for the greater met-
ropolitan Manila area. The program builds upon recommendations from the 
PDNA conducted after Tropical Storm Ondoy and Typhoon Pepeng in 2009, 
which identified the need to formulate the master plan to optimize and prioritize 
institutional arrangements for flood management.

The World Bank promotes innovative approaches to DRM, giving com-
munities a voice and linking DRM with community-driven and social protec-
tion programs. Following the 2004 Indian Ocean earthquake and tsunami, in 
Aceh and Nias, Indonesia, a community-based disaster risk management 
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Box 2.6 Using Social Protection Mechanisms to Respond to Disasters

Social protection programs can quickly identify poor and vulnerable households that need 
additional assistance after a shock and provide them with resources to reduce the gap between 
shock and response delivery. Households can be existing safety net beneficiaries or new ben-
eficiaries identified by the existing social system and networks.

In Pakistan, the Citizen’s Damage Compensation Program was designed to provide recov-
ery compensation in the wake of the devastating 2010 floods. The program uses a national 
registry system in which all citizens and their wealth ranking are registered. For post-recovery 
relief the poorest and most vulnerable populations in flood-affected areas were given priority 
to receive compensation transfers. The benefits of this program include (1) using the national 
poverty database to identify which affected households were poorest and most in need and 
prioritizing them for targeting of scarce resources and (2) using an automated database for 
quick registration of the program and immediate disbursement of benefits through an elec-
tronic cash card.

In Ethiopia, the Productive Safety Net Program provides regular assistance to more than 
8 million chronically food-insecure people as a condition for performing public works. The 
program is also designed to quickly scale up to provide additional assistance to existing 
beneficiaries and short-term assistance to nonbeneficiaries when a shock hits. Once the 
crisis has passed, the program can be scaled back down to its normal size. The disaster 
response component is also linked to a rainfall index that allows the government to trigger 
early response for slow-onset disasters, such as drought. The benefits of this arrangement 
include using an existing, functioning, and effective infrastructure for (1) targeting benefi-
ciaries, based on poverty and shock impact, (2) rapid payment of benefits, (3) rapid and easy 
flow of resources from the federal level down to the community level, (4) providing that the 
work done in exchange for transfers contributes to community resilience, and (5) identify-
ing the need for and triggering response in a timely manner using a preagreed-to index 
threshold.

approach to reconstruction has proven successful to rebuild infrastructure, 
homes, and the social fabric of affected communities. As a key partner in 
many CDD programs in the region, the World Bank can also help integrate 
DRM principles into the operational procedures in Lao PDR, the Philippines, 
the Solomon Islands, and Vietnam. Linking DRM and social protection sys-
tems has been successful in World Bank–supported projects in Ethiopia and 
Pakistan (box 2.6). Having proved to be efficient in their use of government 
systems across sectoral boundaries for post-disaster relief, these two examples 
highlight that contingency planning and additional financing can leverage 
existing networks of community institutions, facilitators, and channels to dis-
burse funds. Chapter 7 provides further details about emergency contingency 
measures.
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Notes

 1. Arnold in World Bank (2000); World Bank (2012b).

 2. The World Bank currently supports approximately 400 CDD projects in 94 countries 
valued at almost US$30 billion. The largest number of projects is in Africa, followed by 
South Asia and Latin America. However, commitment amounts are highest in East Asia 
and the Pacific, Africa, and South Asia. Over the past 10 years, CDD investments have 
represented between 5 and 10 percent of the overall World Bank lending portfolio.
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This chapter was written by Abigail Baca and Liana Zanarisoa Razafindrazay, with input from Michael 
Bonte-Grapentin and Anna Burzykowska.

Key Messages for Policy Makers

•	 Risk	identification	is	the	foundation	for	sustainable	disaster	risk	management	
(DRM). It informs the prioritization and design of risk reduction investments, 
emergency preparedness, financial protection measures, and sustainable recov-
ery and reconstruction. The process of assessing risk can leverage and add value 
to other key DRM activities such as hydrometeorological (hydromet) services 
and risk-financing mechanisms.

•	 Robust	 risk	 assessments	 rely	 on	 an	 investment	 in	 data	 sets	 such	 as	 past	 
disaster impacts, estimations of future disaster events, baseline exposure and 
critical infrastructure, and demographic and socioeconomic information.  
High-resolution data should be collected and validated to inform development 
planning and DRM programs at the local level.

•	 In-country	expertise	is	needed	to	develop	and	then	continually	improve	and	
update risk information. Capacity should be built across all levels of govern-
ment and in technical institutions to contribute to producing, sharing, and 
using risk information.

•	 Sharing	and	effectively	communicating	risk	information	enables	a	broad	range	
of stakeholders in government, the private sector, and civil society to make 
better decisions to manage risk. In many cases technology is not the limiting 
factor; rather, institutional relationships and the political will to open informa-
tion to the public need to be fostered.

Where Are We Now?

In East Asia and the Pacific, there is a critical need to invest in robust risk iden-
tification methodologies and tools. Identification of hazard, exposure, and  
vulnerability lies at the core of a holistic approach to DRM. Risk identification, 
conducted through risk assessments at the national, regional, city, and community 
levels, informs prioritization and design of structural and nonstructural risk  

Risk Identification

C H A P T E R  3
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reduction investments, emergency preparedness, financial protection measures, 
and sustainable recovery and reconstruction (figure 3.1). Different types of risk 
identification approaches can be selected based on the desired risk reduction tools 
listed in Step 5, as well as the constraints imposed by the availability of resources. 
In the case of scarce data and modest resources to collect new information, many 
projects rely on relatively low-resolution risk information that has been created at 
the international scale. These data can be used in education and capacity building 
to raise awareness about the general disaster risk trends and as a first step in pri-
oritizing further risk assessment work. However, such low-resolution risk results 
cannot be used for some other DRM activities. Risk reduction tools such as risk-
sensitive spatial planning, resilient design of critical infrastructure, or fiscal risk 
analysis for disaster risk-financing require a more detailed level of analysis.

As part of the risk assessment process, tools and data are needed to quantify 
the drivers of risk. This involves a spatial analysis of potential hazards, estimation 
of geographic extent, severity, frequency, and its potential impacts through and 
understanding of exposure, and the vulnerability of those elements. These key data 
are often developed as geospatial information, which allows the risk analysis results 
to be mapped and more easily communicated. Examples a and b in figure 3.2 
display seismic hazard and critical infrastructure asset exposure maps. Example C 
shows the risk results from the analysis of the hazard and exposure combined with 
vulnerability or damage functions to yield the distribution of average annual loss. 

Risk information has many uses both in DRM and beyond. The maps and 
data produced through the risk identification process can be leveraged for many 
purposes. The exposure data, including maps of population, buildings, and crops, 
are valuable as stand-alone tools for land-use planning and asset management. 

Figure 3.1 Elements of Risk Identification and Risk Reduction in DRM

Source: Authors.
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Hazard maps, such as the one in figure 3.2, panel a, offer valuable information to 
be integrated in building codes and construction guidelines. Scenario-based haz-
ard information can be used for multiple purposes, from catastrophe risk financ-
ing, through emergency preparedness planning and training, to the emergency 
management information systems they feed.

Countries in East Asia and the Pacific face different needs and constraints in 
the area of risk identification. Many countries lack the financial and technical 
resources to systematically develop robust risk information, and they face insti-
tutional constraints that make it difficult to share, manage, and analyze risk 
information. These challenges make it difficult for countries in East Asia and the 
Pacific to effectively use risk information in DRM activities, and more generally 
in development planning. The Hyogo Framework for Action (HFA) offers a set 
of indicators for monitoring the progress in risk identification efforts (UNISDR 
2009, 2010).1 The following overview of the key challenges in this section is 
based on the results of the survey of countries reporting on their progress in this 
area (UNISDR 2011c, see also UNISDR 2011b).2

Figure 3.2 Hazard, Exposure, and Risk Maps for Papua New Guinea

Source: World Bank 2011.

a. Hazard b. Exposure

c. Risk
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Lack of knowledge and technical capacity limits the ability of many countries 
in East Asia and the Pacific to assess risks accurately. Risk assessments cannot be 
regarded as a one-time investment. Effective risk assessments inform risk identi-
fication by integrating scientific modeling with localized knowledge and field 
validation. In East Asia and the Pacific, fewer than half of all countries have access 
to national multihazard risk assessments or invest in DRM-related research at a 
national budget level (UNISDR 2011a). Although significant investments have 
been made in most middle-income countries, such as Indonesia and the 
Philippines, less-developed and small island states struggle to develop in-country 
technical capacity. Higher capacity countries have been focusing on capacity 
building at a subnational level, involving local governments, research institutes, 
universities, and civil society organizations. As part of an Australian Agency for 
International Development (AusAID) program, the World Bank conducted a 
needs and capacity gaps analysis for Jakarta, Indonesia, and Can Tho, Vietnam, as 
part of highlighting challenges to risk identification and risk-based decision mak-
ing in the urban context (World Bank 2012). Key findings indicate that enabling 
those efforts are still marginal, and more support is needed from government, the 
private sector, and development partners.

Lack of robust baseline data is a common constraint in countries in East Asia 
and the Pacific in the process of improving the quality of risk information for 
decision making. Capturing detailed information about the impacts of historical 
events is important. Frequently risk assessments are conducted post-disaster, 
mainly using funding from disaster reconstruction and recovery. Consequently 
the findings tend to be closely related to the most recent disaster, failing to cover 
the full range of potential hazards in the country. Based on the HFA survey, only 
40 percent of responding countries in East Asia and the Pacific possess a histori-
cal event loss catalog or database. Although large-scale disasters trigger recon-
struction and recovery attention from the national government and donors, 
smaller scale, more recurrent events can cumulatively have a significant impact 
on both local and national resources. Accounting for only the large events yields 
incomplete historical disaster information, which can bias key decisions, making 
it difficult to achieve sustainable results in disaster risk reduction.

Sharing the results of risk identification between government agencies and 
with a wider range of stakeholders is not common practice in most countries in 
East Asia and the Pacific. With the rapid development of technology, many 
countries in East Asia and the Pacific are launching online data portals to support 
information sharing. However, to date, only 40 percent of reporting countries 
have publicly available risk information (see CRED and USAID 2012 or Weber 
2011). Barriers to information sharing include capacity and infrastructure gaps as 
well as political resistance to openness and security concerns. These challenges 
can be particularly great in the least-developed, post-conflict, or fragile states. In 
middle-income countries, coordination may be lacking between line ministries, 
including the procurement of new data, which implies duplication and unneces-
sary waste of resources. Sharing risk information in a transparent way can help to 
build a culture of accountability.
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Where Do We Want to Be?

Integrate risk identification into the decision-making process. Governments 
need to know whether their investments will bring the benefits they aspire to, 
including if they decrease or, on the contrary, create new risks. The private sector 
needs accurate information about hazards to develop financing risk management 
strategies, including the evaluating and necessity of insurance coverage and 
informing land valuation. Industries need to know whether their prospective 
plants are located in a cyclone-prone zone, which could require conforming to 
specific land-use or building standards. Communities need to know whether 
their homes, businesses, and schools are located in dangerous zones. More impor-
tantly, at-risk populations need to know evacuation routes and destinations dur-
ing a disaster event. All those questions can be answered through risk identifica-
tion. Integrating risk information in the decision-making process can provide vital 
information about available options and, through informed action, can bring a 
higher return on structural and nonstructural investments. With the rapidly 
changing urban environments of East Asia and the Pacific and uncertainty linked 
to climate change impacts, there is an urgent need for a dynamic and flexible 
approach according to which development interventions and investments are 
identified, prioritized, and designed based on an understanding of changing expo-
sure and vulnerabilities and consideration of hazard uncertainty (figure 3.3).

Strengthen institutional frameworks and coordination across levels and sec-
tors to develop and use risk information. The absence of well-defined roles and 
tasks for governmental institutions is a barrier to effectively responding to and 

Figure 3.3 Dynamic Decision-Making Process
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preparing for disasters. Defining the roles of institutions is crucial, not only dur-
ing the emergency response, but also for implementing preventive measures, 
including the risk identification process itself. Traditionally, local institutions are 
the closest partner for communities and the first responder in case of a disaster. 
It is important to furnish them with the adequate institutional, financial, and 
technological tools to fulfill their responsibilities. As described in the previous 
chapter, national governments need frameworks that clearly assign roles  
horizontally—between the different governmental departments and sectors, as 
well as vertically—from the national agencies to the local institutions and com-
munities. All levels of institutions have a role to play in risk identification and 
DRM in general, recognizing the particular need to directly engage and work 
with the communities (see figure 3.4).

Develop baseline data at the local level with participatory mapping tools and 
methods. Baseline data, such as past hazard events, local-level administrative unit 
names and boundaries, demographic structure, topography, and land-use land 
cover and location of critical infrastructure, are crucial because they give a context 
to support decision making at the national, regional, and local levels for urban 
development, land-use management, emergency response, and other activities. 
Lack of high-resolution baseline data is a common problem in East Asia and the 
Pacific because most quantitative risk assessments are conducted at a coarse, 
national scale. Participatory mapping is an affordable method to collect informa-
tion at the community level. Grassroots engagement is an effective way to raise 
awareness among populations, enabling communities to directly contribute to the 
production and dissemination of risk information. Participants are trained in the 
use of collaborative mapping technology, and local knowledge is integrated into 
the risk identification process. Partnerships and interactions between communi-
ties, local authorities, and government agencies improve the effectiveness of com-
munication during and after a disaster. In Indonesia, the National Disaster 
Management Agency with partners organized in 2011 a province-wide participa-
tory mapping exercise as part of contingency planning in Jakarta (box 3.1).

Figure 3.4 Risk Identification across Different Levels

National government: Involves government agencies across different sectors, including 
technical institutions that provide hydromet and geological services, and is coordinated by 
one central DRM agency, which distributes roles and resources to regional and local authorities 
for preparedness and response. 

Local government: Regions and provinces assess risks at scales that go beyond subnational 
boundaries to coordinate and liaise with the central government for resources and with local 
authorities for preparedness and response. Meanwhile, local or district authorities assess 
localized hazards and exposure and engage communities in their activities.

Communities: Communities contribute baseline information about their own environment 
(past hazards, critical infrastructure, and individual assets) and societal vulnerability (poverty, 
gender, education, livelihoods) characteristics through community mapping activities and 
community participation, in coordination with local authorities. 

Source: World Bank staff.
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Box 3.1 Creating Critical Infrastructure Baseline Data with Participatory Mapping

As part of pilot programs in Indonesia, participatory mapping was used to collect data for 
preparedness and flood contingency planning. This effort was led by the Province of  Jakarta’s 
Disaster Management Agency (BPBD) and involved 500 representatives from all 267 urban 
villages and 70 students from the University of Indonesia. OpenStreetMap tools were used 
to map 6,000 buildings and critical infrastructure, including schools, hospitals, and places of 
worship and 2,668 RW (subvillage) boundaries (see figure B3.1.1). Data can be analyzed in 
the InaSAFE tool for planning and preparedness (http://inasafe.org). As a follow-up, the 
Indonesian National Disaster Management Agency (BNPB) is extending the exercise to other 
hot spots around the country.

OpenStreetMap offers several important features for participatory mapping: Open source 
tools for online or offline mapping, a common platform for uploading, hosting data with free 
and open access and an active global community of users, and customized resources for a 
growing community in Indonesia; see http://en.openstreetmap.or.id/.

This work is part of an innovative approach to DRM through a partnership led by BNPB and 
AusAID through the Australia-Indonesia Facility for Disaster Reduction (AIFDR), UN OCHA 
Indonesia, and the Humanitarian OpenStreetMap team with support from the World Bank and 
Global Facility for Disaster Reduction and Recovery (GFDRR).

 

Figure B3.1.1 Illustration of OpenStreetMap, Jakarta

Source: World Bank staff.
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Results of risk identification should be integrated across all core areas of DRM 
(see figure 3.5). To conduct robust risk identification, risk assessments of floods, 
tropical cyclones, and drought require a range of hydromet information. Investing 
in better national meteorological or hydromet services (NMSs and NHSs) will 
enhance a county’s capacity to conduct risk identification (see also chapter 3). 
Availability of forecast hydromet information can be combined with scenario risk 
assessment tools to enable forecasted impact assessment of a given hazard. 
Knowing that hydromet hazards are the most expensive in East Asia and the 
Pacific, such information provides a powerful decision-making tool to anticipate 
scenarios of hazards and their forecasted impacts on assets and people. Integrating 
information from baseline and forecasted hydromet events will also greatly 
enhance early warning systems in a way that decision makers will be able to pre-
pare people located in the affected area identified by the forecast, protect public 
assets when possible, and alert communities of imminent risk. Baseline data that 
feed into robust risk identification are also valuable for a risk-financing mechanism, 
providing accurate and quantitative information (see also chapter 6). If public 
assets are inventoried in advance as part of baseline data collection, governments 
will be able to limit their contingent liability to disasters by investing in retrofitting 
where needed or adapting new infrastructures to disaster-resilient standards.

Communicating risk and uncertainty can be challenging. Risk managers need 
to be realistic about limitations of predictions and the ability of risk mitigation 
and preparedness measures in fulfilling their role of reducing risk and damage or 
protecting from disaster impacts. These limitations as well as potential conse-
quents of the failure of measures need to be communicated to the public in a 
way that individuals and communities can make informed decisions about their 
lives. At the same time, many factors contribute to shape people’s decisions, so 
that when communicating disaster risk, strategies have to be developed to fit 
different stakeholder preferences and capacities (See CRED and USAID 2012 
or Weber 2011).

Figure 3.5 Using Risk Assessment in Building Resilience
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What Needs to Be Done?

1. Invest in deepening in-country technical capacity and scientific knowledge of 
disaster risks. For sustainability and scalability, development partners and 
countries themselves should support the development of resources to conduct 
risk identification, especially at subnational levels. Large-scale disasters are 
more documented than small-scale localized disasters, although documenta-
tion of the former remains incomplete. However, small-scale, high-frequency 
events with accumulated impacts can lead to disastrous effects comparable to 
those from large-scale, rare, impressive events. Higher resolution data at a sub-
national scale are valuable information to inform local decision making, such 
as local land-use planning. Investment is needed in the in-country capacity to 
conduct and continually update the risk identification process. An example of 
subnational risk identification in Fiji is presented in box 3.2 and one of regional 
risk identification in box 3.3.

Box 3.2 Integrated Flood Management Pilot in Fiji

Exposed to tropical cyclones and earthquakes, flooding affects Fiji more often than any  
other natural hazard, with average annual losses per year of 10 lives and US$20 million in dam-
ages, and individual flood costs exceeding US$200 million. During the recent record flooding 
in 2009 and 2012, Nadi—the island’s main entry point—was up to four meters under water. 
The 2009 and 2012 floods devastated Viti Levu’s west coast, destroying bridges and roads, cut-
ting off electricity, damaging houses, and disrupting lives and livelihoods as well as the sugar 
industry.

With the support from the World Bank and the Global Facility for Disaster Reduction and 
Recovery (GFDRR), the South Pacific Community–Applied Geoscience and Technology Divi-
sion (SOPAC) is leading a pilot project to strengthen flood risk management in the Nadi basin 
by utilizing the best available disaster and climate information. In a timely and innovative 
approach using state-of-the-art technology and scientific models, including high- 
resolution LiDAR topography data and two-dimensional hydrodynamic modeling, the Nadi 
flood pilot assists local authorities and regional partners to gain a detailed understanding of 
the flood risks and possible mitigation options. As part of the project, high-quality hazard data 
have been collected, which feed into a detailed risk assessment and help to identify the most 
effective measures for flood risk mitigation and preparedness.

By providing evidence-based integrated flood management solutions, the initiative cir-
cumvents past experiences that focused on single measures that fell short of alleviating flood 
risks. Along with SOPAC, the World Bank/GFDRR, and local authorities, partners in the  
initiative include the Asian Development Bank, Australian Department of Climate Change, 
European Union, Global Environment Facility, and UN-Habitat. Based on an evaluation of the 
pilot’s results, there are plans to replicate the approach in other flood-prone areas in Fiji.

Source: World Bank staff.



56 Risk Identification

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0

Box 3.3 Pacific Catastrophe Risk Assessment and Financing Initiative 

The Pacific Catastrophe Risk Assessment and Financing Initiative (PCRAFI) is a joint program 
between the Secretariat of the Pacific Community (SOPAC), the World Bank, and the Asian 
Development Bank, with financial support from the government of Japan and the Global Facil-
ity for Disaster Reduction and Recovery (GFDRR) and the following participating countries: Cook 
Islands, Fiji, Kiribati, the Marshall Islands, the Federated States of Micronesia, Nauru, Niue, Palau, 
Papua New Guinea, Samoa, the Solomon Islands, Timor-Leste, Tonga, Tuvalu, and Vanuatu.

The initiative developed for the first time probabilistic and quantitative risk models and 
maps of tropical cyclone, earthquake, and tsunami risks covering the entire land mass of Pacific 
island countries (PICs). This platform provides a unique opportunity for PICs to integrate risk 
information into their development planning and decision-making processes. The geographic 
information system (GIS) database provides full coverage of the entire land mass of the select 
countries by means of field visits to survey more than 80,000 buildings, digitizing from satellite 
imagery the footprints of 450,000 buildings, and inferring from satellite imagery 2,900,000 
buildings and other assets (see figure B3.3.1).

The Pacific Risk Information System developed as part of PCRAFI hosts probably the largest 
regional geospatial database and country-specific catastrophe risk models, with data and 
information on population, detailed asset information (buildings, infrastructure, and crops), 
and land cover, as well as historical catalogs and information on cyclones, earthquakes, and 
tsunamis. Exposure, hazard, and risk maps are accessible through this platform as powerful 
visual tools for informing decision makers, facilitating communication and education on DRM. 

Figure B3.3.1 Illustration of PCRAFI: Field-Surveyed Bridge in Fiji with Photo Validation

Source: World Bank staff.

box continues next page
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2. Integrate risk information into decision making. Key decisions, such as design 
of critical infrastructure or revision of land-use planning guidelines, should 
account for the existing and potential risks. Identifying critical infrastructure 
and vulnerable communities in a standardized format helps to target and pri-
oritize investments. Baseline data are necessary for effective disaster response 
and as input into pre-disaster risk assessments, which can inform risk reduction 
investments. A systematic and participatory assessment of the risks and needs 
at the local and community levels, conducted not only post-disaster but also as 
part of pre-disaster risk identification, can greatly support the development of 
better-targeted programs. The social impact assessment, described in depth in 
chapter 7, could be used as a starting point for a more systematic collection of 
socioeconomic information on populations at risk before a disaster.

3. Bridge the gap between national and community-level risk identification activ-
ities. From government to industry, nongovernmental organizations to interna-
tional organizations and communities at national, regional, and local levels can 
contribute to building collective resilience. National-level agencies are in the 
best position to fund and develop highly technical, scientific information on 
hazards and risk. Risk identification activities conducted at the local govern-
ment and community levels will help in implementing risk reduction that is 
tailored to the specific needs of a given location and population. Participatory 
mapping at local and district levels provides untapped opportunities for com-
munities’ knowledge to be leveraged in the risk identification process. Promot-
ing citizen participation in this process is a powerful tool in raising awareness 
of disaster risks thus building resilience. Communities often developed a cop-
ing capacity and adaptive behaviors to environmental hazards, including the 
exposure to disasters. Making good use of such information and empowering 
communities with tools to develop their own risk information by the means of 
local technology has a high-return potential for disaster risk reduction.

The platform enhances management and sharing of geospatial data within the Pacific com-
munity by creating a dynamic online community around risk data by piloting the integration 
of social web features with geospatial data management. Cost-effective development of the 
platform was achieved by using Geonode, an open source, web-based tool that allows sharing, 
management, and publication of geospatial data.

The risk information and tools developed under PCRAFI form the basis of applications on 
(1) developing disaster risk-financing and transfer strategies, (2) estimating quickly the extent 
and severity of disaster events, (3) predicting losses from tropical cyclones before they make 
landfall, (4) providing evidence for climate change negotiations in estimating impacts from 
projected future tropical cyclones, and (5) urban and infrastructure planning.

Box 3.3 Pacific Catastrophe Risk Assessment and Financing Initiative (continued)
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4. Create positive incentives for sharing information. Sharing risk information 
with the relevant stakeholders by making it open and available in a range of 
data formats, through web-based tools and direct offline dissemination, 
enhances disaster preparation. First, it allows the use of data by the relevant 
stakeholder for evaluating existing or predictable risks in communities. Sec-
ond, dissemination of hazard maps and publication of building codes based 
on scientific consideration increase public awareness and involvement in 
protecting themselves and their assets. Third, sharing risk information, col-
lected through risk assessments, promotes transparency and accountability. 
Governments are in a strong position to set a positive example by sharing 
information in a transparent and accountable way, which can inspire similar 
commitments of openness from stakeholders in the private sector, academia, 
and civil society.

How Can the World Bank Help?

The World Bank provides technical assistance linking multihazard risk assess-
ments with other core activities of DRM, including disaster risk financing. 
Geographically isolated, with often low technical and financial capacity, East Asia 
and the Pacific traditionally has been in a weak position to gather and sustain risk 
information. As part of the disaster risk-financing insurance efforts led by the 
World Bank, the Pacific Catastrophe Risk Assessment and Financing Initiative 
(box 3.3) provides a context for collecting risk information and baseline data at 
a regional level, resulting in the development of the largest collection of risk data 
available to all stakeholders. 

The World Bank is committed to investing in innovative open source software 
tools for risk information needs that can be easily maintained and adapted to 
new contexts. Indonesia and countries in the Pacific started to explore the use of 
new technologies in DRM by developing the Pacific Risk Information System 
and InaSAFE (Indonesia Scenario Assessment for Emergencies). Such free and 
open-source GIS tools are now available to other countries and public users for 
efficient GIS data management and decision support (see also Harvard 
Humanitarian Initiative 2011). In 2011 the Indonesian Disaster Risk Management 
Agency, with the support of the Australia-Indonesia Facility for Disaster 
Reduction and the World Bank and Global Facility for Disaster Reduction and 
Recovery (GFDRR), developed a simple risk assessment tool, InaSAFE, that 
produces impact maps to guide key DRM decisions. The tool is operationalized 
by BNPB for province- and district-level contingency planning and is currently 
being customized for new use cases (see figure 3.6).

Scenarios help agencies better prepare for disasters by indicating the costs 
and benefits related to specific (mitigation) actions. An important feature of 
the InaSAFE tool is that it offers an impact analysis platform that combines 
scientific hazard scenarios such as the tsunami in Maumere, flooding in 
Jakarta, earthquake ground shaking in Padang, and a volcanic ash fall near 
Mount Merapi with localized building and population exposure data. The 
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hazard scenarios are produced by technical experts who share data layers in a 
standardized format. For all the available use cases, specific scenarios, such as 
a rapid post-event response to earthquakes, pre-event preparedness, and early 
warning based on forecast hydromet information, can be quickly updated to 
reflect the latest impact results. Input data for exposure can easily be inte-
grated from a range of sources, including participatory mapping exercises such 
as described in box 3.1. Based on the results of the impact analysis, the 
InaSAFE tool presents suggested actions to respond to the expected or fore-
casted impacts. Currently these actions are developed according to BNPB’s 
operational guidelines and needs and would require customization for other 
country contexts. 

Integrating satellite earth observation for high-resolution risk identifica-
tion. The World Bank has an ongoing collaboration with the European Space 
Agency (ESA) to integrate satellite-derived information in DRM programs. 
The aim is to establish a scientific and practical link between DRM and new 
developments in earth observation (EO) initiatives, programs, and services. 
EO imagery allows the extraction of hazard information (flood risk area, 
subsidence, and landslide) and exposure (buildings, roads, dams) at very high 
resolution for a detailed local-level analysis. Through this program regional 
projects in Ho Chi Minh City, Jakarta, and Yogyakarta have already bene-
fited from cutting-edge EO techniques (see figure 3.7). One of the most 
promising applications is interferometric synthetic aperture radar–based 

Figure 3.6 Illustration of InaSAFE Output

Source: World Bank staff.
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Figure 3.7 Examples of EO Information Products

Sources: Jakarta: Jakarta deformation map based on PSI analysis derived from VHR Cosmo-SkyMed data (October 2010–April 
2011), from the Eoworld Project/Altamira Information for ESA and World Bank; Ho Chi Minh City: past flood map (October–
November 2001) based on Radarsat-1 data, from the Eoworld Project/Eurosense for ESA and World Bank.

a. InSAR-based PSI in Jakarta

b. Flood hazard and risk data for Ho Chi Minh City
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persistent scatterer interferometry (InSAR-based PSI), known for providing 
detailed measurements of surface displacements for measuring hazards asso-
ciated with earthquakes, volcanoes, and landslides, as well as subsidence and 
deformations of flood defense structures in coastal lowlands. Another exam-
ple is the use of EO for flood risk analysis. The integration of EO-derived 
information about past and potential flood events with estimation of land-
use and asset exposure can support flood risk management decision making.

Sharing data reduces vulnerability to disasters by effectively communicating 
risk. The Open Data for Resilience Initiative (OpenDRI), led by GFDRR in 
partnership with the World Bank and other development institutions, aims to 
reduce the impact of disasters by empowering a wide range of stakeholders from 
policy makers to civil society with better information and the tools to support 

Box 3.4 What Does It Mean for Data to Be Open?

In its simplest framing, data can be said to be open when both legally and technically open. For 
data to be considered legally open, data must be released under a license that allows for the 
reuse and redistribution for either commercial or noncommercial uses. Examples include the 
Creative Commons suite of licensesa or the Open Data Commons Open Database License.b 
Technically, open data are data available over the web on a permanent address, which can be 
downloaded or accessed through an application programming interface in structured and 
nonproprietary formats. Open formats for geospatial data, which comprise the majority of risk-
related information, include shapefile, GeoTiff, and CSV or Open Geospatial Consortium (OGC) 
standard web services.

The open data philosophy has existed within the scientific community for decades, cham-
pioned by those who argue that facts cannot be copyrighted and point to the many ways in 
which free access to basic data encourages beneficial research and innovation in academia 
and the private sector. More recently there has been a strong emphasis on open government 
data as part of a larger strategy means to promote transparency, accountability, and participa-
tion in governance. The Open Government Partnershipc is a new multilateral initiative under 
which 47 governments have committed themselves to adopting these principles as part of 
anticorruption efforts, improving delivery of public services, and other endeavors. Web portals 
such as Data.gov have made enormous amounts of government data available for develop-
ment institutions, and the World Bank, African Development Bank, and USAID have also 
adopted open data policies and practices in the last few years.

Additional resources: 
•   Open Data Handbook: http://opendatahandbook.org
•   International Aid Transparency Initiative: http://www.aidtransparency.net 
•   OGC Standards: http://www.opengeospatial.org/standards.

Source: World Bank/GFDRR 2012.
a. http://creativecommons.org.
b. http://opendatacommons.org/licenses/odbl/.
c. http://www.opengovpartnership.org.
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their decisions (see box 3.4). OpenDRI supports one of the key policy recom-
mendations of the joint World Bank report, Natural Hazards, UnNatural 
Disasters: The Economics of Effective Prevention (World Bank 2010), and builds 
upon the World Bank’s broader Open Data Initiative. The East Asia and Pacific 
Disaster Risk Management portfolio has multiple projects implementing the 
OpenDRI approach,3 including PCRAFI (box 3.3), InaSAFE, and OpenStreetMap 
participatory mapping.

Notes

 1. The most relevant indicators for risk identification include: 2.1 National and local risk 
assessments based on hazard data and vulnerability information are available and 
include risk assessments for key sectors; 2.2 Systems are in place to monitor, archive, 
and disseminate data on key hazards and vulnerabilities; 3.1 Relevant information on 
disasters is available and accessible at all levels, to all stakeholders; 3.2 Research meth-
ods and tools for multirisk assessments and cost benefit analysis are developed and 
strengthened. See also appendix D.

 2. “The Compilation of National Progress Reports on the Implementation of Hyogo 
Framework for Action 2009–11,” is valuable for assessing the current status in coun-
tries in East Asia and the Pacific.

 3. http://www.gfdrr.org/gfdrr/opendri.
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This chapter was written by Henrike Brecht with input from Zuzana Stanton-Geddes.

Key Messages for Policy Makers

•	 Invest in prevention: Rising exposure does not have to automatically translate 
into increasing risks if preventive measures and approaches are embedded in 
the design and construction development investments exposed to disaster risks.

•	 Risk reduction is not a department that can stand alone: Its multidisciplinary 
nature requires disaster risk management (DRM) efforts to be mainstreamed 
into sectors at risk, and coordinated by a high-level ministry to enforce and 
monitor implementation.

•	 The balance between engineered and nonstructural solutions is crucial: 
Institutional arrangements that facilitate DRM integration across sectors, 
land-use regulations, enabling policies, better ecosystem management, risk 
awareness, and a stronger focus on social protection and community-
driven development programs are equally important as investments in 
risk-reducing infrastructure.

•	 Nonstructural measures can be highly cost-effective: These also often repre-
sent a no-regret flexible approach to reducing and managing disaster risk.

Where Are We Now?

In rapidly urbanizing East Asia and the Pacific, disaster risks are increasingly an 
outcome of development processes. Unfortunately, too often urban land-use 
plans and risk reduction strategies are developed in isolation of one another. 
Development programs do not necessarily reduce vulnerability to natural haz-
ards. Instead, they often unwittingly create new forms of vulnerability or exacer-
bate existing ones, sometimes with tragic consequences, for example, through 
building in hazard-prone zones or failing to apply disaster-resilient building 

Risk Reduction: Measures and 
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codes. Much of the current development practice and programming in East Asia 
and the Pacific fails to address risk reduction. As a result, natural structures, for 
instance, wetlands, mangroves, dunes, and flood plains, that form natural buffers 
between people and nature are being eliminated in the quest for growth, leaving 
people and assets highly exposed to disasters (box 4.1).

Most national disaster systems in East Asia and the Pacific are still reactive in 
their actions, with the majority of disaster spending allocated after instead of 
before a disaster occurs. Often linked to skewed incentives and overreliance on 
post-disaster aid, this attitude poses a serious challenge for mainstreaming disas-
ter risk reduction into urban, social, economic, environmental planning, and 
development. In most countries in East Asia and the Pacific, risk reduction is not 
addressed throughout sectoral frameworks and institutional structures, country 
strategies, and policies and in the design of projects. A range of factors hinder 
effective mainstreaming, including weak engagement by the development sec-
tors, limited authority of current national disaster management organizations to 
require sectors to include risk reduction measures, weak legal frameworks and 
policies, lack of funding, and difficulties in implementation and accountability, as 
summarized in chapter 2.

Countries traditionally rely on engineered solutions that can become obso-
lete in the context of rapid urban growth and climate change uncertainties. 
Despite progress in taking a balanced approach to disaster prevention, govern-
ments in East Asia and the Pacific still have the tendency to concentrate on 
hardware solutions, neglecting policies, planning, and institutions to achieve 
cost-effective, efficient, and participatory risk reduction. In the case of flood-
ing, for instance, physical flood defenses can address only an element of the 
issue at stake. Instead of first assuming that more embankments and pipes are 
the answer, a more holistic environmental approach could be considered, 
including options such as wetlands restoration. Just as important is the will-
ingness to preserve natural capital and relocate or limit urban and industrial 
expansion away from high-risk land, such as low-lying coastal zones. As a city 

Box 4.1 Building in Harm’s Way

An example for rapid development in vulnerable locations is the Ayutthaya Province in 
 Thailand, where industrial parks expanded on former swamps that used to yield good quality 
rice precisely because of regular flooding. The 2011 floods overwhelmed the six-meter-high 
levees built to protect these estates. As a result 891 factories in industrial estates that employed 
about 460,000 people were closed. The country-wide fatality count in the country exceeded 
800, and a World Bank study estimated the total losses at US$46 billion. Insured losses were 
estimated to reach US$12 billion—the highest number on record for a single flood event, 
according to Swiss Re.

Sources: Thai Industrial Estate and Strategic Partners Association and World Bank 2012d.
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develops, large-scale engineered solutions such as flood protection schemes 
can face challenges even before they are completed (see table 4.1 for specific 
sectors). This was the case in Ho Chi Minh City, Vietnam’s rapidly growing 
commercial center built in a low-lying flood area. The 2001 Master Plan 
intended to mitigate flooding through improved drainage but had to contend 
with higher-than-expected increases in peak rainfall before individual mea-
sures were implemented.

Table 4.1 Sectors Where Inertia (Lock-Ins) and Sensitivity to Climate Change Are Great

Sector Example
Time scale 

(years)

Water Dams, reservoirs 30–200

Land-use planning Mew development in flood plains or coastal areas >100

Coastal and flood defenses Dikes, sea walls >50

Building and housing Insulation, windows 30–150

Transportation Port infrastructure, bridges, roads, railways 30–200

Urbanism Urban density, parks >100
Energy production Coal-fired plants 20–70

Source: Hallegatte 2009 in World Bank 2012c.

Where Do We Want to Be?

“Anticipate and prevent” instead of “wait and see.” As described in chapter 1, 
governments in East Asia and the Pacific have made advances in the areas of 
strengthening capacities, institutional systems, and legislation, particularly to 
address shortcomings in the areas of disaster preparedness and response. Effective 
disaster prevention relies on a shift away from traditional disaster response 
toward multisectoral risk reduction cooperation with stakeholders across differ-
ent government levels as well as the private sector and communities at risk. 
Disasters should not be considered as inevitable, temporary disruptions, which 
can be managed reactively and irregularly through humanitarian response and 
reconstruction, but rather as events that require a more proactive approach that 
reduces the costs of hazards before disaster events. This shift requires a strong 
investment in national capacities for governments to lead and implement com-
prehensive risk reduction agendas and to coordinate between ministries and dif-
ferent stakeholders.

Disaster-prone areas can reap large benefits from risk reduction measures. 
Disasters in 21 countries in Africa, Asia, and Latin America have damaged or 
destroyed 63,667 schools since 1989. Forty-six percent of these schools were 
damaged or destroyed in frequently occurring disasters rather than in occasional 
and large catastrophes (UN 2011). This large amount of damage leads to an 
unacceptable loss of children’s and teachers’ lives, extensive losses in government 
budgets, and a reduction of enrollment rates. Investing in early warning systems, 
for example, is a preparedness measure that pays off. In some countries, the 
enhancement of early warning systems has led to striking results in reducing 
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mortality risk, such as in Hong Kong SAR, China (UN 2011). Building resilient 
critical infrastructure, in particular safe schools, is a risk reduction priority. 
Because it is not cost-effective to retrofit all schools at risk, prioritization meth-
ods are applied that show the highest cost-benefit ratios. Construction standards 
and building codes need to match the level of risk. See box 4.2 for further infor-
mation about country-wide earthquake management program and appendix E 
for an action plan for building earthquake resilience. 

Making decisions on the choice of measures, risk assessments, and cost-ben-
efit analyses helps to define a pragmatic mix of instruments depending on a 
country’s capacity and available funds (see also chapter 2). The cost-benefit 
analysis calculates where maximum gains in risk reduction can be made and 
includes the identification of a scenario with and without risk reduction interven-
tion, quantification of the impacts in both scenarios, and calculation of the costs 
and benefits over the lifetime of a given investment. Measures that bring benefits 
under a range of scenarios are important when dealing with disaster risks and 
uncertainties related to rapid urbanization, growth patterns, or climate change 
impacts. A robust decision-making process can help countries determine low-
regret strategies that are cost-effective in the long run. Box 4.3 illustrates how 
Vietnam is dealing with risk and uncertainties in Ho Chi Minh City. This 
approach underlines that disaster risk management is an iterative process; the 

Box 4.2 What Countries in East Asia and the Pacific Can Do to Prepare for the Next 
Big Earthquake

History, observations of damage after strong earthquakes, and engineering assessments and 
analyses all find that the following public buildings and infrastructure and their key nonstruc-
tural features and equipment are highly vulnerable and should or could be addressed first:

•   Schools, hospitals, and critical government buildings, such as firehouses and police sta-
tions and other buildings needed for emergency response.

•   Public infrastructure, including key highways and bridges, airports, electric power genera-
tion and distribution systems, water and wastewater systems, and telecommunications  
systems.

Country-wide earthquake risk management programs involve risk assessments, followed 
by multiphased risk reduction programs that can take from a few years to decades to com-
plete. Such programs have been successfully carried out in several countries. The programs 
typically consist of three phases:

1.  Risk audit of a specific sector, such as public schools. This should be a quick study based 
on experience and very limited engineering analyses.

2.  Detailed risk assessment, including cost-benefit analysis for the particular sector.
3.  Implementation, that is, reducing the risk through strengthening and renovation of the 

structures and bracing their important equipment and nonstructural components.

Source: World Bank 2010. See also Appendix E.
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decisions taken today should allow countries to adapt, should conditions and 
needs change.

A blend of hard and soft measures is critical to reduce risk because structural 
measures can prove unsustainable under large hydrological, land subsidence, 
and urbanization uncertainties. Hard or gray measures include, for example, 
investments in infrastructure, from levees and dams to retrofitting of critical 
buildings. Flood control reservoirs, for instance, collect water in times of heavy 
rainfall and then release it slowly over the course of a longer time period. Soft 
measures include institutional arrangements, land-use regulations, public educa-
tion, social protection and community-driven development, and DRM interven-
tions, as well as the provision of economic incentives to promote a risk-based 
approach to development. Delineating flood zones in land-use plans and issuing 
policies to restrict development in these zones is an example of a soft measure. 
More countries are taking a balanced approach, with the Netherlands being one 
of the forerunners. The Dutch Room for the River program moves dikes inland 
and deepens riverbeds on a large scale to create more space for aquatic systems. 
In East Asia and the Pacific, Vietnam is taking a more balanced approach by 
restoring its coastline, whereas in Jakarta and Manila, flood mitigation plans are 
looking at integrating nonstructural measures into their strategies. Similarly, fol-
lowing the great east Japan earthquake and tsunami, the government of Japan is 
actively promoting a balanced strategy.

Shifting from engineered infrastructure (gray) solutions to a balance of 
gray and green defense mechanisms has shown to be effective in terms of 
outcomes and saving costs. Green infrastructure measures such as rain gar-
dens, bioswales, permeable pavements, and urban green spaces provide 
 co-benefits in the form of improved streetscapes, provision of local jobs, 
reduction of the heat island effect, and improved air quality, among others. 
However, codes and regulations still need to be modified to allow the use of 

Box 4.3 Dealing with Uncertainties: Experience from Ho Chi Minh City, Vietnam

As a city develops, large-scale flood protection schemes often face new challenges even 
before they are completed, as, for example, in Ho Chi Minh City, where the 2001 Master Plan to 
mitigate flooding through improved drainage had to contend with higher than expected 
increases in peak rainfall. Currently the Ho Chi Minh City Steering Center of Urban Flood Con-
trol is preparing an Integrated the Flood Management Strategy to synchronize the existing 
master plans regarding the storm sewer system, flood control system, and space development 
through 2025 and to adapt Ho Chi Minh City to climate change. These efforts are also a 
response to increases in precipitation and tide levels observed over the last decade already 
exceeding those projected. Unanticipated changes raise concerns that the original plans may 
not manage flooding in the city and could even make it worse in some areas. The strategy will 
be decided through a robust decision support system framework.

Source: World Bank 2012b.
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green infrastructure in lieu of traditional gray methods. Over time, as the 
approaches are used on a larger scale and in different areas of the world, 
more information should be gathered to determine whether these measures 
are robust and perform adequately in the long term. Guidelines can then be 
developed to inform the use of green infrastructure methods and enable their 
application to be scaled up where appropriate. Box 4.4 offers examples of 
cities that adopted a green infrastructure approach.

Box 4.4 Cities’ Experience with a Green Infrastructure

In New York City, modeling showed that a green strategy will reduce more storm water 
volumes at significantly less cost to New Yorkers than the all-gray strategy previously con-
templated (figure B4.4.1). The green infrastructure option builds on the cost-effective gray 
infrastructure but also includes investments such as stream buffer restoration, green roofs, 
and bioswales, whereas the gray solution concentrates solely on human-engineered tanks, 

Figure B4.4.1 New York City-wide Costs of Combined Sewer Overflow Control Scenarios  
after 20 Years

Source: Adapted from City of New York 2010. 
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tunnels, and storm drains. Cost savings with the green infrastructure plan total more than 
US$1.5 billion (City of New York 2010).

In Seattle, residents are reimbursed for installing “rain gardens,” which are designed using 
native plants and special soil to reduce rainwater runoff, instead of allowing infiltration into the 
ground. Storage of rainwater for future use in watering lawns and gardens is also encouraged.

In Chicago, permeable pavement and “cool” pavement are being used in alleys to increase 
urban rainwater infiltration and decrease the heat island effect from conventional paving 
material.

In Enkoping, Sweden, phyto-remediation has been used to treat sewage by pumping 
sludge onto 190 acres of coppiced willow trees. These trees filter out the pollutants in the  
sewage, and, when harvested, the willows are used as biofuel to generate electricity.

Sources: Authors and City of New York 2010.

Box 4.4 Cities’ Experience with a Green Infrastructure (continued)

Using existing social protection and community-driven development inter-
ventions can be particularly effective, especially for smaller scale disaster pre-
paredness investments. Including DRM elements into social protection and 
community-driven development programs, described in detail in chapter 2, has 
the potential of substantially reducing disaster response costs by drawing on a 
preexisting network of case workers and community facilitators and on already 
functioning systems to deliver support to households. These types of approaches 
are consistently cost-effective (because they are able to save on contractors’ prof-
its). In the Philippines cost savings ranged from 8 percent for school buildings to 
76 percent for water supply investments when compared with traditionally 
implemented infrastructure (Araral and Holmemo 2007).

What Needs to Be Done?

Although no single disaster reduction model works for all and strategies will 
vary across countries, measures exist that have been proven to be solutions with 
high cost-benefit ratios. External assistance can provide financing in the form of 
lending and grants. It can also help to derive innovative strategies, for example, 
through panels of highly respected experts who can advise on the best ways 
forward. Instruments that are useful for decision makers include risk maps, eco-
nomic cost-benefit analysis, impact evaluations, and climate forecasts. As men-
tioned in chapter 2, partnerships have proven critical for successful risk reduction 
initiatives. Strong coordination and collaboration between different levels of 
government are especially important because they allow for local strengths while 
acknowledging that local government have limited resources.

1. Get the balance in financing right. The portion of the disaster budget spent 
on relief and repair often by far outweighs the fraction spent on prevention. 
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This holds true for both government and donor spending. The U.S. federal 
government, for example, spent US$3.05 billion on disaster response versus 
just US$195 million on disaster prevention annually from 1985 to 2004 
(Healy and Malhotra 2009). Yet the level of government preparedness 
greatly determines the extent of suffering and loss. Costs for prevention can 
be reduced through addressing risk factors early on, developing participa-
tory community approaches, and combining it with regular infrastructure 
development. For example, school buildings and other public infrastructure 
in hazardous areas can be built to cyclone norms so that they can be used 
as shelters.

2. Minimize the consequences of poor or unplanned urbanization by bridging 
risk reduction and urban planning through the right balance of structural and 
nonstructural measures. Governments can minimize losses by factoring risk 
reduction into development. Integrating disaster risk reduction is especially 
important in key economic sectors and in sectors that have the highest losses 
due to disasters. Getting the right balance between infrastructure investments 
and nonstructural measures may include a stronger focus on improving insti-
tutional arrangements, regulations and coordination, sharing risk information 
(see chapter 3), and investing in systems, including social protection and  
community-driven development programs, that can allow a rapid outreach to 
households and communities (see chapter 2). Strengthening hazard forecast 
and hydromet services is a no-regret investment with a high cost-benefit ratio 
(see World Bank 2012a, and chapter 5). Restoring natural ecosystems can also 
be more cost-effective than engineered solutions. The World Bank flagship 
report on flood risk management can help countries in East Asia and the Pacific 
in selecting and implementing the right choice of measures when dealing with 
the challenge of urban flooding (box 4.5).

3. Enforce multisectoral responsibilities and strong central coordination. The 
department in charge of response and relief many times is ill-equipped to 
provide guidance on mitigation measures and investments. To mainstream 
disaster risk reduction into sectors and line ministries, three fundamental steps 
are needed: First, sectoral risk assessments need to be developed. For example, 
in the transport sector, this would translate to mapping vulnerable road 
stretches. Second, technical guidelines to address the identified vulnerabilities 
must be specified. This includes, for example, relocation of roads to higher 
ground, larger culverts, and bioengineering solutions for slope stabilization. 
And, third, awareness raising and training is needed for all levels of govern-
ment but also, for instance, for road engineers and construction workers. To 
enforce and monitor the implementation of risk reduction initiatives, a high-
level ministry will need to provide the coordinating guidance, overarching 
policies, and monitoring mechanisms across government. Some countries may 
require two different types of agencies—a high-level coordinating agency for 
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policy mainstreaming, and a dedicated disaster response agency that can fall 
within an appropriate ministry.

4. Consider disaster and climate change risks within a robust decision-making 
process. Although rapid growth of assets and people in hazardous areas is the 
single biggest driver of risk (IPCC 2012), impacts of climate change can mate-
rialize in the future through increasing variability and extreme events. Good 
climate change adaptation (CCA) starts with effective DRM. As a first step, 
integration of DRM and CCA institutions is needed in countries where insti-
tutional duplication threatens effectiveness of action. In terms of processes, a 
robust approach to decision making, considering changing environments and 
climate uncertainties, can help in identifying a low-regret DRM strategy.

How Can the World Bank Help?

Including risk reduction into development that can help minimize disaster 
losses. In East Asia and the Pacific, the World Bank is supporting a range of 
preventive activities, such as helping Indonesia and the Philippines to iden-
tify the most critical schools and retrofit them. In Can Tho and Jakarta, the 
Building Urban Resilience Program, funded by the AusAID East Asia 

Box 4.5 Guiding Principles for Integrated Urban Flood Risk Management

 1.  Every flood risk scenario is different; there is no flood management blueprint. 
 2.  Designs for flood management must be able to cope with a changing and uncertain 

future. 
 3.  Rapid urbanization requires the integration of flood risk management into regular urban 

planning and governance. 
 4.  An integrated strategy requires the use of both structural and nonstructural measures and 

good metrics for “getting the balance right.”
 5.  Heavily engineered structural measures can transfer risk upstream and downstream.
 6.  It is impossible to entirely eliminate the risk from flooding.
 7.  Many flood management measures have multiple co-benefits over and above their flood 

management role.
 8.  It is important to consider the wider social and ecological consequences of flood manage-

ment spending.
 9.  Clarity of responsibility for constructing and running flood risk programs is critical.
10.  Implementing flood risk management measures requires multistakeholder cooperation. 
11.  Continuous communication to raise awareness and reinforce preparedness is necessary. 
12.  Plan to recover quickly after flooding and use the recovery to build capacity.

Source: World Bank 2012b.
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Infrastructure Growth Fund, is helping to increase the resilience of urban 
infrastructure through city-level investments. Many current infrastructure 
investments automatically build in disaster risk reduction. For example, the 
Western Indonesia National Roads Improvement Project and the Vietnam 
Second Northern Mountains Poverty Reduction Project have components 
that build in resilience against disasters. Strengthening forecast and early 
warning systems is a no-regret measure with a traditionally high cost-benefit 
ratio (see also chapter 5).

Integrating disaster risk reduction, which is especially important in key eco-
nomic sectors at risk and in sectors that have the highest losses due to disasters. 
The World Bank is supporting governments to mainstream risk reduction into 
investments. For example in the Lao People’s Democratic Republic, for key sec-
tors, including agriculture, transport, and urban planning, sectoral risk assessments 
are being conducted, identifying critical infrastructures at high risk. Based on 
these assessments, new guidelines and specifications are developed to make pub-
lic investments resilient from disasters. Although this often requires slightly higher 
upfront investment, cost-benefit analyses of life-cycle costs can determine the 
return rate for these investments. Government staff and engineers are being 
trained in the new guidelines, and the mechanism is institutionalized by incorpo-
rating it into ministerial business processes. In areas at risk, it is more cost-effective 
to strengthen existing school buildings than to entirely rebuild them. The World 
Bank is also supporting Indonesia and the Philippines to identify the most critical 
schools and retrofit them.

Helping to implement the right balance between structural and nonstructural 
measures. Restoring nature is cost-effective because of the multiple benefits and 
long-lasting effects (See, for example, Dedeurwaerdere 1998; Kay and Wilderspin 
2002; Tidwell 2005; Wells, Ravilious, and Corcoran 2006). Mangrove forests, for 
example, support fisheries by providing breeding grounds, they lessen the impact 
of toxic substances in water and soil, and they serve as a buffer against floods and 
typhoons. The World Bank’s Vietnam Coastal Wetlands Protection Project 
planted 370 million trees along 460 kilometers of coast. By project close, erosion 
had been reduced by as much as 40 percent, and the area of coastline accretion 
had increased by 20 percent. Box 4.5 shows a selection of opportunities on how 
to reduce risk.

Promoting risk-sensitive land-use planning and resettlement. After the 2006 
earthquake and the 2010 volcanic eruption in Yogyakarta, Indonesia, the govern-
ments and communities considered the reconstruction as an opportunity to 
rebuild safer settlements. Resettlement was offered to populations at risk as a 
last-resort measure—when risks could not be sufficiently mitigated through 
other means. The communities underwent a consensus-building process involv-
ing all stakeholders (community, nongovernmental organization, government, 
private sector, traditional leaders). They were educated about the risks and given 
the option of different resettlement schemes. Resettlement was not mandatory 
but remained voluntary for the communities. 
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Sharing risk information among stakeholders to strengthen collective resil-
ience. The World Bank and Global Facility for Disaster Reduction and Recovery 
(GFDRR) have been supporting at-risk countries to reduce their risk through 
cutting-edge lending, technical assistance, and knowledge products. Examples of 
the World Bank’s strategic work are described in chapter 3 and include develop-
ing open-source risk assessment platforms, making sectoral investments tools for 
risk reduction, and using land-use planning to reduce risks. Risk assessments are 
important disaster and climate-risk management tools for identifying risk, quan-
tifying the potential impacts, and prioritizing mitigation measures. An example is 
the Pacific Catastrophe Risk Assessment and Financing Initiative (PCRAFI), 
illustrated in box 3.3. Open to all users, the PCRAFI data can inform government 
and donor projects related to macroeconomic planning, disaster risk financing, 
urban investments, infrastructure planning, and rapid post-disaster damage esti-
mation. These approaches and tools are adaptable to other regions of the world.

Supporting DRM and CCA synergies through investments. The Bank’s 
approach to small capacity-constrained states, such as Kiribati, Papua New 
Guinea, the Solomon Islands, and Vanuatu, carefully balances community resilient 
investment programs with building DRM and CCA institutions at national and 
subnational levels. Learning from past experience when highly fragmented invest-
ments could not demonstrate significant results, this approach is based on the 
principles of (1) integrating DRM and CCA under the banner of resilient develop-
ment, (2) pooling of funding to avoid overstretching already stretched institutions, 
(3) demonstrating action on the ground, and (4) building the absorptive capacity 
of Pacific island countries to accommodate increased future climate financing.
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Key Messages for Policy Makers

•	 Weather,	climate,	and	hydrological	information	is	vital	to	minimize	the	grow-
ing economic losses from natural hazards, facilitate the adaptation to climate 
change, and guide economic development in sectors including agriculture, 
water resources management, transport, and energy production.

•		 Most	weather,	climate,	and	hydrological	information	is	delivered	by	National	
Meteorological (NMS) and National Hydrometeorological (NHS) Services, 
which in many countries in East Asia and the Pacific are not able to address the 
current and future needs and mitigate natural hazards.

•		 Strengthening	NMSs	 is	needed	to	 improve	early	warnings	and	weather	and	
climate service delivery.

•		 Modernization	of	NMSs	in	developing	countries	is	a	high-value	investment,	
providing a positive return to the national economy while improving public 
safety and security. In East Asia and the Pacific, China has shown that the 
cost-benefit ratio of strengthening NMSs can range between 1:35 and 1:40.

•		 Large	efficiency	gains	in	delivering	weather,	climate,	and	hydrological	informa-
tion can be made by developing regional meteorological or river basin hydro-
logical systems that are better integrated within the global system.

Where Are We Now?

National Meteorological Services (NMSs) and National Hydrometeorological 
Services (NHSs) are the national institutions responsible for observations, fore-
casts, and warnings of extreme meteorological and hydrological events. In many 
countries in East Asia and the Pacific, the capacity of NMSs and NHSs to provide 
effective forecasts and warnings is inadequate. The main reasons are low visibility 
and inadequate attention from the government to these public sector agencies. 
Many governments do not understand the value of information and services, 
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which NMSs should provide as their public service mission. The existing poor 
status of an NMS prevents the production of valuable data and information. 
Governments often see no reason for investment in NMSs; without investment 
and support, there are no new products or services. In most cases the interna-
tional support to NMSs has not been successful because of the limited scope of 
investments and capacity building, lack of coordination among donors, inade-
quate attention to sustainability of investments, limited duration of support, and 
other shortcomings.

Investments in strengthening NMSs and NHSs are cost-effective. Funding for 
national investment in hydrological and meteorological services is the first step 
to ensure that there is the capacity to deliver timely weather-, water-, and 
 climate-related services for civil protection and economic development. In East 
Asia and the Pacific, China, for example, has shown that  the cost benefit of NMS 
strengthening can range between 1:35 and 1:40 (Zhang and Haixiao 2003).1 
According to M. Jarraud, World Meteorological Organization (WMO) Secretary-
General, “traditionally, the overall benefits accrued from investment made in the 
meteorological and hydrological infrastructures were estimated to be, in several 
countries, in order of 10 to 1” (Jarraud 2007). Studies undertaken in countries 
such as Switzerland and the United States have illustrated the high economic 
returns of NMS improvement, with cost-benefit ratios of 1:4 to 1:6 (Lazo, Morss, 
and Demuth 2009). Hallegatte estimates the potential benefits of upgrading all 
developing country hydrometeorological (hydromet) information production 
and early warning capacities to developed-country standards (Hallegatte 2012). 
Total benefits were estimated to be between US$4 billion and US$36 billion per 
year globally, with cost-benefit ratios between 4 and 36.

East Asia and the Pacific is dominated by monsoons and tropical cyclones,2 
which result in heavy rainfall, high winds, and periods of extended drought when 
the monsoons fail. While providing most of the precipitation that supports rain-
fed agriculture, failure of the monsoons in onset and intensity can have devastating 
consequences in terms of food security. The majority of the more than 500 million 
rural poor in the region are subsistence farmers depending on rain-fed agriculture 
dominated by the monsoons, highly sensitive to climate variations. The monsoons 
largely determine the annual distribution of rainfall. In Vietnam, for example, the 
annual rainfall is between 1,800 and 2,500 millimeters with about 70 percent 
occurring in the summer monsoon season between May and September/October. 
In the Philippines, the average annual rainfall ranges from 5,000 to less than 
1,000 millimeters in some sheltered valleys with the maximum also occurring 
during the summer monsoon. The Pacific island countries (PICs) are especially 
vulnerable to tropical cyclones and the resulting storm surges and flash floods 
because of their relatively low adaptive capacity. PICs rely on subsistence agricul-
ture and fishing as means of livelihood, vulnerable to external shocks, including 
severe weather events. PICs are also at risk from extended periods of drought.

East Asia and the Pacific accounts for about 40 percent of the total number 
of floods worldwide over the past 30 years. As described in chapter 1, with the 
transition of low- and middle-income countries in the region into largely urban 



Emergency Preparedness: Weather, Climate, and Hydromet Services 79

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0 

societies, loss of life and property due to the cyclone-related flooding, storm 
surges, and high winds are increasing. Floods and seasonal river flooding occur 
throughout the region with risk of storm surges along many coastlines. Tropical 
cyclones are the most costly meteorological disasters affecting East Asia and the 
Pacific with, on average, 27 tropical cyclones affecting some part of the region 
each year (Chan 2008)3 (box 5.1). 

Box 5.1 Rainfall in Asia in 2011

The entire region is the most active area for tropical cyclones, with 20 or more making landfall 
somewhere there. Heavy rainfall associated with the Asian summer monsoon resulted in 
above-average precipitation over the entire Indochina Peninsula in 2011. Flooding occurred 
over a wide area in the basins of the Chao Phraya River and the Mekong River. Serious damage 
occurred, especially in Thailand.

The four-month total precipitation from June to September 2011 was 120–180 percent of 
normal for most meteorological observation stations on the Indochina Peninsula. Four-month 
total precipitation for the period amounts to 921 millimeters (134 percent of the normal) at 
Chiang Mai in northern Thailand, 1,251 millimeters (140 percent) at Bangkok, 1,641 millimeters 
(144 percent) at Vientiane (the Lao People’s Democratic Republic), and 835 millimeters (107 
percent) at Phnom Penh (Cambodia). The most likely cause of the heavy precipitation was 
above normal cumulus convection during the monsoon.

Capacity of NMSs and NHSs in East Asia and the Pacific
In many countries, the capacity of NMSs and NHSs to provide effective fore-
casts and warnings is inadequate. NMSs and NHSs are the national institutions 
responsible for observations, forecasts, and warnings of extreme meteorological 
and hydrological events. Despite the importance of flood forecasting, coopera-
tion between NMSs and NHSs is often weak, limiting advances in flash flood 
forecasting guidance and understanding and predicting the impact of severe 
floods.

The capacity to provide these essential services varies widely in East Asia and 
the Pacific.4 The region includes some of the most advanced NMSs (Australia; 
China; Hong Kong SAR, China; Japan; the Republic of Korea; and New Zealand) 
as well as some of the least developed ones, which do not have the capacity to 
provide stand-alone services. Advanced NMSs in France,5 India, the Russian 
Federation, the United Kingdom, and the United States provide support to 
NMSs in East Asia and the Pacific bilaterally or through the WMO. In the region, 
the China Meteorological Administration (CMA) is particularly advanced in the 
provision of Multi-Hazard Early Warning Systems (MHEWSs), with an example of 
a best practice operated by the Shanghai Meteorological Service. Six countries 
(Indonesia, Malaysia, the Philippines, Singapore, Thailand, Timor-Leste) provide full 
services (Category 3); one country, Vietnam, falls between Categories 2 and 3; 
two countries (the Lao People’s Democratic Republic and Mongolia) have the 
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capacity to provide essential services (Category 2); and three countries 
(Cambodia, Republic of the Union of Myanmar, Papua New Guinea) in addition 
to PICs provide basic services or less (Category 1 or lower). The most advanced 
NMSs provide effective MHEWSs. See box 5.2 and  appendixes F and G for 
further information about individual categories.

Understaffing is one of the most serious problems followed by sustainable 
investment in infrastructure. The weakest NMSs and NHSs share problems, 
notably that their governments generally overlook their importance in disaster 
mitigation and economic development and severely underfund their operational 
costs. This causes limited observing networks and often obsolete or broken equip-
ment, no calibration and maintenance facilities, limited forecasting tools, and 
poor service delivery. Coordination across government is also weak, resulting in 
limited capacity to respond to hazard warnings. The lack of staff is especially 
acute in the PICs, where qualified personnel migrate to the Australia Bureau of 
Meteorology or MetService in New Zealand.

Box 5.2 Weather and Climate Services Progress Model

The following composite criteria are adapted from WMO climate services and public weather 
services and expert opinion, which includes the capacity of the NMS or NHS to maintain an 
observing network and provide forecasts and climate services and deliver weather, water, and 
climate services to users.
1. Observing and Forecasting Systems

Category 1: Basic Observations and Forecasting
Category 2: Essential Observations and Forecasting
Category 3: Full Observations and Forecasting 
Category 4: Advanced Observations and Forecasting

2. Weather Services Delivery
Category 0: No Service Delivery
Category 1: Basic Service Delivery
Category 2: Essential Service Delivery
Category 3: Full Service Delivery
Category 4: Advanced Service Delivery

3. Climate Services
Category 1: Basic Climate Services
Category 2: Essential Climate Services
Category 3: Full Climate Services
Category 4: Advanced Climate Services

Pacific Island Countries (PICs)
Producing timely and accurate, and cost-effective, early warnings of weather-
related hazards is a major challenge for many PICs, which have severe staffing 
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and funding constraints. PICs have a relatively common structure and have 
historically depended on Australia and New Zealand (excluding the French ter-
ritories) for training and operational support. Although conflict has influenced its 
effectiveness, the most capable NMS of the PICs is the Fiji Meteorological 
Service, which operates the WMO Regional Specialized Meteorological Center 
(RSMC) Nadi-Tropical Cyclone Center. This center is responsible for issuing 
tropical cyclone advisories for the Southwest Pacific Ocean, backed up by an 
extensive network of RSMCs and Tropical Cyclone Warning Centers (TCWCs; 
table 5.1). Small island states such as Kiribati, Samoa, and Tonga are dependent 
on the Fiji Meteorological Service for many basic services, such as aviation fore-
casts and warnings, forecasts for shipping, as well as general public forecasts. 
These services have been provided for free to these countries for many decades; 
however, increasing demands for services within Fiji are placing pressure on their 
future existence.

Regional cooperation in the Pacific is relatively strong. The current strategy of 
the Secretariat of the Pacific Regional Environmental Programme aims to 
enhance and build capacity for applied research, foster meteorological and oce-
anic observation and monitoring programs to improve understanding, and 
develop targeted responses to climate change and related disaster risk reduction. 
The goal is to provide adequate regional meteorological and oceanographic ser-
vices to ensure access to quality and timely weather ocean state information. The 
target is that by 2015, at least 14 NMSs have improved access to tools and 
applied scientific knowledge of Pacific climate drivers and projections and have 
installed and implemented national climate and disaster databases (SPREP 2011).

Table 5.1 Tropical Cyclone Warning Centers in East Asia and the Pacific

Regional Specialized Meteorological Centers

RSMC Tokyo Typhoon Center/Japan Meteorological 
Agency

Western North Pacific Ocean and South 
China Sea 

RSMC Nadi-Tropical Cyclone Center/Fiji Meteorological 
Service

Southwest Pacific Ocean

Tropical Cyclone Warning Centers

TCWC Perth/Bureau of Meteorology, Australia Southeast Indian Ocean

TCWC Darwin/Bureau of Meteorology, Australia Arafura Sea and Gulf of Carpentaria

TCWC Brisbane/Bureau of Meteorology, Australia Coral Sea
TCWC Port Moresby/National Weather Service, Papua 

New Guinea
Solomon Sea and Gulf of Papua

Source: Authors.

Cambodia and Lao PDR
A closer look at Cambodia and Lao PDR highlights the different capacities of 
countries in the region that are trying to cope with common meteorological and 
hydrological hazards. Cambodia and Lao PDR are located in the heavy rainfall 
area of the Indochina Peninsula. Floods, droughts, and extreme weather affect 
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both countries, which are highly dependent on rainfall for agriculture. Most 
flooding in the region occurs from May to September when monsoon rains accu-
mulate in the upper Mekong River basin. In Lao PDR, the slopes of the moun-
tains represent an important factor in draining heavy rains down rapidly from 
upstream through the rivers into the low-lying areas and causing serious flooding 
during this season. Some typhoons and tropical depressions that reach Indochina 
do not weaken over the land and produce torrential rainfall and extensive flood-
ing, but their characteristics are not well understood. Most big cities are located 
in flat plains along the Mekong River and its tributaries, which are home to  
50 percent of the total population. Thus they are vulnerable to disasters, which 
have significant socioeconomic impacts in terms of loss of lives and damage to 
properties’ basic infrastructure, including transportation services. In Cambodia, 
normal flooding is an integral part of the agricultural system, which provides 
nutrients to the floodplains where much of the agricultural production is located. 
A system of canals and levees are used to manage the flow of water.

Both Cambodia and Lao PDR need to make substantial investments in the 
observational infrastructure, forecasting, and service delivery. Two case studies 
are presented (see boxes 5.3 and 5.4), based on presentations of the Department 
of Meteorology (DOM), Cambodia, and the Department of Meteorology and 

Box 5.3 Case Study: Lao PDR

Located in the Lao PDR Ministry of Natural Resource and Environment, the Department of 
Meteorology and Hydrology (DMH) has a staff of 205 with 70 people at the DMH headquarters 
and 135 in the provinces. Fourteen staff supports the weather forecast office and aeronautical 
division. Other divisions include the Hydrological Division, Meteorological Network and Earth-
quake Division, and Climate Division. The DMH has 17 main and 32 secondary synoptic sta-
tions and 113 rain gauges. The secondary stations record data monthly. The DMH also operates 
C-band radar. The hydrological network consists of 109 staff gauges and 49 discharge stations. 
In addition, data are also received from the Mekong River Commission (MRC). Weather fore-
casting is based on six-hourly NOGAPS NWP products from the Fleet Numerical Meteorology 
and Oceanography Center, information from the World Area Forecast Center in the United 
Kingdom, and RSMC Tokyo. Additional data are also obtained from Vietnam. The Weather Fore-
cast Office provides daily, three-day, and long-range (seven-day) weather forecasts as well as 
monthly and seasonal climate outlooks. River flood forecasting is limited to the main stream of 
the Mekong. MRC is developing a flash flood guidance system.

During hazardous weather, bulletins are issued two or three times a day. The NOGAPS 
model provides accumulated rainfall estimates, which can exceed 100 millimeters in 12 hours. 
Flash floods are frequent. The estimated cost of a single event in 2006 exceeded US$3 million 
in agriculture, livestock, irrigation, and infrastructure losses. Tropical cyclone damage can be 
much higher. In 2009 Cyclone Ketsana caused more than US$58 million in damage, including 
houses, schools, agriculture, and irrigation. More than 270,000 people were affected with  

box continues next page
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28 deaths and nearly 100 injured. In 2011 Typhoons Haima and Nokten affected more than 
1,300 villages and caused in excess of US$174 million in damages.

Lao PDR has developed a disaster management framework, which links the DMH with the 
National Disaster Management Office and through this with the provincial, district, and village 
disaster management committees. Radio is the most powerful tool for public awareness of 
weather, flood forecasts, and warnings. Television has less complete network coverage in the 
country. Internet services are available in most urban areas. People living in remote areas 
obtain weather and flood forecasts and warning information via the radio network, or they 
receive warnings and announcements through local authorities.

A new early warning strategy for flood forecasting has been developed in close consulta-
tion with DMH, National Disaster Management Offices, key development partners, and civil 
society organizations from all levels of the community. The specific role of MoNRE is to set up 
an early warning system for forecasting floods, drought, and other natural hazards, improve 
and upgrade the national hydromet network and earthquake monitoring stations, and man-
age, disseminate, and provide data and information on natural resources and the environ-
ment, including disasters and climate conditions and analysis, to the public. A legal 
framework has been established for National Disaster Management, which mandates the 
establishment of a MHEWS with DMH responsible for the technical component of the warn-
ing system.

Current gaps in the system include the need to upgrade and extend the observing net-
works and data communication systems, insufficient qualified staff, better coordination of 
data sharing, the need to increase numerical prediction capability and skills of forecasters to 
make use of new techniques, the need to translate technical guidance into information that 
can be used by people making decisions at the local level, and the need for more trainers and 
communicators at local levels to facilitate public awareness. 

Source: Authors based on recent (2011) presentations of the Department of Meteorology and Hydrology (DMH), Lao PDR, 
and early reviews conducted on behalf of WMO, UNISDR, and the World Bank 2012.

Box 5.4 Case Study: Cambodia

Cambodia’s Ministry of Water Resources and Meteorology is home to both the Department of 
Hydrology and River Works (DHRW) and the Department of Meteorology (DOM). The minister 
is the Permanent Representative of Cambodia with the WMO. Ninety percent of Cambodia’s 
rainfall occurs during the southwest monsoon from May to November. Annual rainfall of 
3,000–5,000 millimeters is recorded in the west of the country and 1,300–1,500 millimeters in 
the east. Maximum rainfall can exceed 200 millimeters in 24 hours because of intense convec-
tion, and occasionally typhoons bring strong winds and torrential rain and cause extensive 
damage and disruption. The principal causes of natural disasters in Cambodia are flooding, 
drought, epidemics, and storms.

Box 5.3 Case Study: Lao PDR (continued)

box continues next page
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Hydrological observations along the Mekong River and its tributaries have been sporadic 
and mostly project-based, with the majority supported by the Mekong River Commission. 
Staffing capacity is limited, making it difficult to maintain equipment and operate the network 
effectively from the DHRW in Phnom Penh. DOM employs a total of 44 staff. It operates 21 
manual synoptic stations, eight automatic weather stations, and 200 manual rain gauges. 
There are no upper air stations, marine observations, or radar. The forecast office utilizes prod-
ucts available on the Global Telecommunication System producing 24-, 36-, and 72-hour fore-
casts using the NOGAPS model of the Fleet Numerical Meteorology and Oceanography Center 
in Monterey, California. They also use Ensemble Prediction System Meteograms produced by 
the Republic of Korea Meteorological Administration and receive support from RSMC Tokyo 
and the Hong Kong SAR, China, Observatory for typhoon warnings. The DHRW and DOM are 
responsible for flood and weather forecasts and warnings. Authorization to issue warnings is 
complex, requiring a series of approvals well above the forecasters responsible for the produc-
tion of the warning information. This may limit the timeliness and effectiveness of the informa-
tion, which is also not fully integrated into a disaster management system. Despite being in 
the same ministry, cooperation between the DHRW and DOM is limited.

DOM’s own strategy is to strengthen and modernize its surface meteorological and observ-
ing and data communication networks, introduce Doppler radar to improve short-range flood 
and weather forecasting, and introduce local area modeling using numerical weather predic-
tion tools developed for the region. Institutional strengthening of the DHRW and DOM is a 
priority to enable them to develop a comprehensive multihazard weather, climate, and water 
warning system. Stronger institutions will be able to support an enhanced hydrological observ-
ing network within the DHRW and meteorological observing network within the DOM. How-
ever, warning services go well beyond observations and must include hazard forecasting and 
the effective delivery of services. Flood forecasting on all time scales from nowcasts of flash 
floods to seasonal flooding depends on the integration of weather, climate, and hydrological 
information. This is a challenge for organizations that do not work closely together. Building 
the skill to provide early alerts and warnings is essential. Experience suggests that this can only 
be achieved through greater integration and cooperation between meteorologists and hydrol-
ogists. Such an opportunity exists within the Ministry of Water Resources and Meteorology.

Source: Authors based on recent (2011) presentations of the Department of Meteorology (DOM), Cambodia, and early 
reviews conducted on behalf of WMO 2011, UNISDR, and the World Bank 2012.

Box 5.4 Case Study: Cambodia (continued)

Hydrology (DMH), Lao PDR, and early reviews conducted on behalf of WMO, 
United Nations International Strategy for Disaster Reduction (UNISDR), and 
the World Bank (See DMH and MoNRE 2012; WMO 2011; World Bank 2012). 
The focus by Lao PDR on disaster management and the creating of a legal frame-
work is an important step in creating a Multi-Hazard Early Warning System and 
identifying clearly the roles and responsibilities of each of the actors, including 
the DMH. In contrast, Cambodia lags behind its neighbor in terms of forecasting 
capability and the capacity of its National Committee for Disaster Management 
and civil society to require and make effective use of early warnings. DOM is 
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particularly limited in human resources compared with other NMSs in the 
region. However, the capacity to take immediate advantage of such an invest-
ment appears much higher in Lao PDR than in Cambodia.

Where Do We Want to Be?

Increase the capacity of NMSs and NHSs to respond to societal needs to reduce 
risks from natural hazards and facilitate economic development. All NMSs and 
NHSs providing less than advanced services (Category 4) need strengthening with 
major emphasis on Category 2 and lower services, especially to improve their 
meteorological and hydrological hazard warnings. Papua New Guinea and the 
PICs in Region V and the Republic of the Union of Myanmar and the Indochina 
Peninsula countries (Cambodia, Lao PDR, Vietnam) in Region II are in need of 
major improvements to their services through national investment and stronger 
regional cooperation. Strategies exist in many countries of the region to improve 
their NMSs and NHSs to cope more effectively with meteorological and hydro-
logical hazards. Implementation plans and instruments are required to improve 
the capacity to provide early alerts and early warnings of extreme events to enable 
people to avoid harm and to protect livelihoods and property. In particular, the 
goal should be to close the gap between the most and least capable NMSs and 
NHSs by strengthening the weakest in partnership with the most advanced ser-
vices in the region.

Invest in NHSs and NMSs. In a modern NMS, forecasters will spend most of 
their time on 0–6 hour nowcasting, with longer-period predictions relying on objec-
tive model-based forecasts that utilize the large-scale, multimodel ensembles con-
structed by the major prediction centers (Mass 2012). Forecasters will increasingly 
issue hourly nowcasts of the current weather situation and how the weather system 
will evolve over a few hours. Incorporated into a MHEWS, this will strengthen the 
connection between NMSs, NHSs, and disaster management and civil protection 
and can exploit effectively the latest technologies to translate and communicate 
information about the impact of severe weather events to people in ways they 
understand. Best practices for MHEWS have been developed by several countries, 
most notably in the region by the CMA through the Shanghai Meteorological 
Service (Tang et al. 2012), providing the capacity to alert, warn, and respond to a 
wide range of meteorological, hydrological, and environmental hazards. 

Reduce Risks of Multiple Hazards. Growing urbanization increases risks of 
multiple hazards often triggered by meteorological events, and these need to be 
managed through a combination of structural and nonstructural measures. The 
nonstructural approaches focus on multihazard warning and effective prepara-
tion and response, which demands ever-greater cooperation between NMSs, 
NHSs, disaster management committees and other government agencies, and 
civil society. Good weather forecasting is a prerequisite for effective end-to-end 
early alert and early warning systems.

Make long-term technical investments. Because flooding is the predominant 
hazard in the region, most NMSs need access to tools such as Doppler radar, 
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which has proven to be the most valuable in detection of high-impact weather. 
Assimilating radar and satellite data into skillful, high-resolution local area 
models provides the forecaster with the ability to warn-on-forecast rather than 
warn-on-detection. This approach will provide longer lead times for severe 
weather forecasts from the current realizable limit of about 20 minutes for warn-
on-detection approaches, thereby providing emergency managers with much 
early warnings of hazardous weather and more time to make effective decisions. 
Many NMSs in the region operate Doppler radar networks. Therefore, countries 
with little experience in this technology could benefit from more advanced 
NMSs in the region to maintain these systems while sustainable technical skills 
are acquired. These investments need to be long-term, 10–15 years, to allow suf-
ficient time for the development of national skills, while ensuring the continuity 
of the observing systems.

Manage food and water security. Ensuring food security among the largely 
agrarian societies of the region is a priority. The capacity to cope with the vagaries 
of the monsoons, climate variability, and change is a must. This depends on accu-
rate rainfall prediction on long time scales (months to seasons and beyond) to 
select appropriate crop varieties and manage water resources, and on shorter time 
scales to manage application of pest controls, fertilizers, and harvesting, and on 
the shortest scales to mitigate flash flood impacts on irrigation systems and other 
agricultural infrastructure. Working with water and agricultural sectors, NMSs 
and NHSs will provide sets of tools and services to harness the benefits of 
weather, climate, and water forecasts, as well as mitigating the adverse conse-
quences of meteorological and hydrological hazards.

Promote regional cooperation. Although each PIC should have the national 
capacity to deliver weather and climate forecasts and warnings, it has been 
recognized that a regional approach to weather and climate services may be 
more sustainable in this region. Recently a broader strategy aimed at the sus-
tainability of meteorological services has been developed (SPREP 2012). The 
strategy focuses on the primary hazards that have caused the largest losses of 
life and livelihood in the PICs, namely, tropical cyclones and typhoons, 
drought and flash floods, storm surges, earthquakes, and tsunamis (box 5.5). 
Australia, Finland, Japan, New Zealand, the United States, and the WMO have 
supported the development of this strategy. Also in place is the Pacific 
Meteorological Council (PMC),6 which was formed in 2011 to lead efforts on 
regional coordination of and resource mobilization for National Meteorological 
Services and to strengthen cooperation between NMSs and NHSs and the 
Disaster Management Community.

Focus on targeted capacity building. Much capacity development and train-
ing has been undertaken to improve technical skills needed to deliver weather 
and climate services in PICs. Despite progress, much remains to be done to bring 
many NMSs up to the level that will ensure they can meet their mandates and 
serve their nations effectively. The current capacity varies greatly between 
NMSs. Most NMSs in the region operate with poor infrastructure and limited 
capability. Their climate services are generally poorly developed or nonexistent. 
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Box 5.5 Pacific Islands Meteorological Strategy 2012–21: Sustaining Weather and 
Climate Services in Pacific Island Countries and Territories

Vision: NMSs of the Pacific island countries and territories are able to provide relevant weather 
and climate services to their people to make informed decisions for their safety, socioeco-
nomic well-being and prosperity, and sustainable livelihoods. 

Key outcome: Improved early warning systems for floods (EWS-floods).

National priorities:
1. Establish and/or strengthen institutional capacity for EWS-floods.
2.  Ensure that EWS-floods are integrated into government policies, decision-making pro-

cesses, and emergency management systems at both national and community levels.
3.  Complete inventories and needs analyses of national EWS-floods ensuring inputs from all 

stakeholders, including women, children, and disabled people, taking into full consider-
ation traditional knowledge, and upgrade and/or redesign national EWS-floods to cater to 
these special needs.

4.  Joint programs with National Disaster Management Offices, including conducting public 
awareness meetings, education, and analyses of socioeconomic impacts of floods and ben-
efits of EWS-floods.

5.  Strengthen relationships between NMSs and hydrological agencies that may have respon-
sibility for issuing flood warnings.

6.  Identify hydrological monitoring resources (for example, satellites) that may aid in flood 
warnings.

7. Support studies on socioeconomic benefits of EWS-floods.

Regional priorities:
1.  In partnership with other agencies, assist NMSs in developing and strengthening EWS-

floods, including the following:
 a. Coordinate regional support for implementing EWS-floods.
 b. Coordinate development of guidelines for EWS-floods. 
 c.  Identify and coordinate sharing of available tools or methodologies including the geo-

graphic information system, satellite information, and hazard mapping for EWS-floods.
2. Coordinate analyses of EWS-floods.

In a number of instances, PICs rely mainly on external support to provide basic 
climate services.

Improve forecasting skills in Cambodia and Lao PDR. Capacity building in 
these two countries is being undertaken through their participation in the 
WMO’s Severe Weather Forecasting Demonstration Project (SWFDP) Southeast 
Asia, which aims to enable weather forecasters to access and effectively use 
numerical weather prediction (NWP) and ensemble prediction system7 (EPS) 
products to improve forecasting of severe weather and related hazards, and to 
improve the utility of forecast-related services for users. Also involved in this 
activity are Thailand and Vietnam. The SWFDP provides each of these countries 
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with access to NWP, EPS, and satellite products from a variety of WMO sources 
including the China Meteorological Administration (CMA), Japan Meteorological 
Agency (JMA), Republic of Korea Meteorological Administration (KMA), and 
the regional centers of the Hong Kong Observatory (HKO), China, RSMC Tokyo 
(typhoon forecasting), and RSMC New Delhi (tropical cyclone forecasting) and 
the European Centre for Medium-Range Weather Forecasts (ECMWF). Once 
completed, it is expected that the forecasting skill of each of the national meteo-
rological centers will have improved along with their ability to translate probabi-
listic forecasts into information that can be used effectively by decision makers. 
The ongoing, operational success of this activity will depend on continuing access 
to products from the partner NMSs capable of generating and assembling the 
ensemble predictions for the region.

In East Asia and the Pacific there is already extensive regional cooperation on 
tropical cyclone forecasting through the WMO Regional Centers. Given the 
high capacity of many of NMSs in the region, this could extend to operational 
pairing arrangements that would improve access to routine as well as severe 
forecasts in the less developed NMSs. Supporting the implementation of the 
regional strategy for the PIC NMSs and NHSs may be a good starting point. 
Regional investment would include BOM, Australia, and MetService, New 
Zealand. Cooperation on the Indochina Peninsula could also be supported 
beyond the existing Southeast Asia SWFDP, which would directly benefit 
Cambodia, Lao PDR, and Vietnam. Pairing with CMA, JMA, and KMA is an 
option. The Republic of the Union of Myanmar would be part of the grouping 
currently developing the Bay of Bengal SWFDP and would be paired with the 
Indian Meteorological Department and the Thai Meteorological Department. 
Mongolia already benefits from close ties with neighbors, CMA and Roshydromet, 
which could be further strengthened. The remaining Category 3 services could 
also benefit from stronger regional cooperation, especially better data sharing, 
which would improve both weather and climate outlooks in the region. 
Achieving broader regional cooperation would require support to existing 
regional operational structures, such as the WMO Regional Climate Centers and 
Regional Meteorological Centers as part of future national and regional invest-
ments to improve meteorological and hydrological services.

What Needs to Be Done?

Modernization of NMSs and NHSs needs to consider how best to develop 
meteorological and hydrological services that effectively combine both 
national and regional investment. Although it is clear that basic infrastructure 
improvements are needed in many NMSs and NHSs, sustaining their forecast-
ing and warning services is also likely to require routine operational support 
from more advanced NMSs. The success of SWFDPs in other regions indicates 
that the solution may be a combination of strengthening the national institu-
tions and building capacity in the more advanced countries to provide regional 
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support. National strengthening of NMSs and NHSs should focus on three 
elements:

•	 Institutional strengthening, capacity building, and implementation support, 
which includes strengthening the NMS’s legal and regulatory framework; 
improving its institutional performance as the main provider of weather, cli-
mate, and hydrological information for the country; building the capacity of 
personnel and management; ensuring operability of future networks; and sup-
porting project implementation.

•	 Modernization of observation infrastructure and forecasting, which includes 
modernizing the NMS’s and NHS’s observation networks, communication, 
and information and communication technology systems; improving the 
meteorological and hydrological forecasting system; and refurbishing NMS 
offices and facilities.

•	 Enhancement of the service delivery system, which includes creating or 
strengthening the public weather and climate service; and developing new 
information and value-added products for vulnerable communities and the 
main weather- and climate-dependent sectors of the country’s economy, for 
example, by means of a functioning accreditation system for suppliers of 
hydromet equipment and investments in regional (or national) centers capable 
of supplying spare parts and maintenance services.

This cannot be done piecemeal but must be considered as a transforming pro-
cess to raise the overall capability of the organization and improve the chances 
of sustaining the modernization effort. It also requires acceptance by govern-
ment of the expected increase in the operation and maintenance costs associated 
with the modernization of the observing networks and forecasting systems. 
Proposed investments should be supported by awareness campaigns among 
national and government stakeholders explaining the importance of advanced 
hydrological and meteorological services for disaster reduction and economic 
development.

1.  The modernization should ensure that there is an effective legal framework 
for meteorological and hydrological services and clear definitions of responsi-
bilities for warnings. There should be standard procedures for information 
sharing, and sufficient base resources to support the operations and mainte-
nance of the observing networks. Forecasters should have access to the latest 
forecasting techniques, and there should be an operational focus on delivering 
services that meet users’ needs. Proposed investments should be supported by 
awareness campaigns among national and government stakeholders explaining 
the importance of advanced hydrological and meteorological services for disas-
ter reduction and economic development.
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2.  Greater cooperation and integration between NMSs and NHSs are essential. 
Weather, water, and climate are not independent. The benefits of integrated 
monitoring and forecasting should be recognized and every effort made to 
reduce the gaps between these disciplines. The tendency to separate these 
along functional lines should be avoided.

3.  Introducing MHEWS, based on the existing experience in the region, will 
benefit many weaker countries, establishing a discipline for early warning and 
greater communication between NMSs, NHSs, and disaster management 
agencies.

4. Greater emphasis in modernization programs will be on nowcasting (0–6 
hours) of local weather events, relying on objective model-based guidance 
from major WMO prediction centers for one-day or longer outlooks. Nowcasts 
of high-impact weather, especially flash floods, depend on complex technolo-
gies, including radar, satellites, and local area numerical models. The challenge 
is how to sustain these technologies in the NMSs and NHSs that have limited 
technical capacity.

5.  Considerable scope exists for more effective regional cooperation beyond the 
existing coordination for tropical cyclone warnings. Given the high capacity of 
many NMSs in the region, this could extend to operational pairing arrange-
ments that would improve access to routine as well as severe forecasts in the 
less developed NMSs. Support to existing regional operational structures, such 
as the WMO Regional Climate Centers and Regional Meteorological Centers, 
is recommended as part of future national and regional investments to improve 
meteorological and hydrological services.

How Can the World Bank Help?

Realizing the large potential that hydromet services offer, the World Bank has 
significantly scaled up its efforts in the hydromet field in the last few decades. 
Since the mid-1980s, the Bank has prepared and implemented more than 130 
operations for hydromet forecasting. The current total cost of investments under 
preparation or implementation exceeds US$500 million. The projects have 
actively supported national NMS and NHS through institutional strengthening 
and capacity building, modernization of observation networks, and improve-
ment of service delivery. Recently the World Bank gained experience in modern-
ization of weather and climate services to provide assistance to governments and 
close the gap between the most and least capable NMSs in the region by 
strengthening the weakest in partnership with the most advanced services in the 
region. In addition, the World Bank together with the Global Facility for 
Disaster Reduction and Recovery created the Weather and Climate Information 
and Decision Support Systems unit, which is a group of hydromet experts advis-
ing governments on best solutions in this area. In East Asia and the Pacific, the 
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World Bank has been advancing hydromet services on several fronts. Some 
examples are given below.

Providing technical assistance and investment lending. In several countries, 
the World Bank investments in regional NMSs and NHSs support institutional 
strengthening, improving observation networks and forecasting, and ensuring 
more effective service delivery, to transform weak, unsustainable institutions into 
ones with the capacity to meet national expectations for weather, water, and 
climate services.

Supporting integrative strategies. The World Bank’s approach in Vietnam 
supports an integrated method, which combines improving weather-monitoring 
infrastructure, strengthening institutions, and delivering improved products on 
national, regional, and local levels. In the past, Vietnam has had several initia-
tives that targeted improvement of the hydromet monitoring infrastructure. 
Yet these efforts have been fragmented and lack an integrated vision and ade-
quate coordination among relevant institutions. The World Bank, through the 
Vietnam Managing Natural Hazards Project, addresses this shortcoming 
through preparing and implementing an integrated hydromet framework, 
including a nationwide communication system and an end-to-end warning 
system. The project modernizes the forecasting system and develops the capac-
ity for improved operations that will help to prepare high-quality forecast 
products and early warnings.

Investing in last-mile early warning. In Lao PDR, the World Bank, with 
Global Facility for Disaster Reduction and Recovery support, is addressing 
weaknesses in the dissemination of the Early Warning Bulletin to local commu-
nities. In the past, the Early Warning Bulletin often stopped at the province level 
because of lack of further communication mechanisms to the community. In a 
new project, reliable information and communication technologies are being 
used to strengthen last-mile warning dissemination mechanisms. Along with the 
installation of equipment, regulations are being drafted that stipulate emergency 
communications and community drills. Finally, provincial and district officials 
are trained in interpreting the messages contained in the bulletin and in acting 
upon them.

Strengthening legal frameworks. Legal frameworks have the important func-
tion to assign roles and responsibilities and to improve accountabilities. In Lao 
PDR, a decree is being drafted for regulations on prevention of and preparedness 
for meteorological disasters. The decree authorizes the responsible institutions 
and regulates hydromet services. It designates tasks related to early warning sys-
tems, development and maintenance of hydrological and meteorological observa-
tion, and international cooperation. 

Supporting regional data sharing. The World Bank, jointly with the WMO 
and the UNISDR, is also exploring the opportunity of data sharing between 
countries in East Asia, particularly between the Mekong basin countries of 
Cambodia, Lao PDR, and Vietnam. The objectives of these efforts are to 
enhance coordination among hydromet warning systems and to strengthen 
regional harmonization and interoperability of the observing networks and data.



92 Emergency Preparedness: Weather, Climate, and Hydromet Services

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0

Promoting partnerships, enhancing knowledge transfer, and leveraging 
investments. An important element of the Pacific Islands Meteorological Strategy 
2012–21 is the recognition that, where appropriate, services may be delivered by 
NMSs with greater resources in support of those with less. In some cases, 
depending on available resources, it may be more efficient to deliver certain 
services and support at a regional level, subject to bilateral and multilateral 
agreements. The strategy also recognizes that partnerships with the WMO, 
regional intergovernmental agencies and organizations, and technical partners 
are critical. A multilateral coordinated approach, which the World Bank helped 
to develop, enhances effectiveness in increasing resources and targeting efforts 
and managing potential overlap between agencies, organizations, and develop-
ment partners, especially where these are managed through bilateral arrange-
ments. Partnerships between NMSs have an important role in ensuring 
cooperation and sharing lessons learned within the region.

Notes

 1. The benefits accrue to the public through avoided losses in day-to-day activities and 
to the economy in three ways: governmental decision making in organized disaster 
preparation and mitigation, economic efficiency through appropriate management, 
and specialized services to acquire benefits and avoid or reduce economic losses.

 2. Also known as typhoons in the northwestern Pacific. Typhoon Tip in the northwestern 
Pacific on October 12, 1979, was measured to have a central pressure of 870 mb and 
estimated sustained winds of 305 km h−1 (190 miles per hour), making it the most 
intense tropical cyclone on record.

 3. There is a well-defined interdecadal variation in tropical cyclone activity in the 
northwest Pacific. For example, 1998–2010 was relatively inactive compared with 
1989–98. It has been proposed that this is related to strong vertical wind shear and 
strong subtropical high pressure in the region of tropical cyclone genesis.

 4. The East Asia and Pacific region as defined by the World Bank includes 15 countries 
plus PICs and territories; from a meteorological and hydrological perspective, two 
WMO regions (II and V), which include 26 countries and 10 PICs and territories (see 
appendix F), overlap this region. These WMO regions contain some of the most 
advanced and least advanced NMSs and NHSs in the world. The combined capacity 
of Australia, China, France, India, Japan, Korea, New Zealand, Russia, the United 
Kingdom, and the United States make up most of the global investment in NMSs. For 
the purposes of this assessment, we have developed a composite classification for 
NMSs in the region, which has been adapted from separate classifications of WMO 
climate services and public weather services and the authors’ opinion of observing and 
forecasting systems (see appendixes F and G).

 5. For example, Météo France provides the weather services for New Caledonia and 
French Polynesia.

 6. The PMC is supported by the WMO, U.S. NOAA National Weather Service, 
MetService of New Zealand, NIWA (National Institute of Water and Atmospheric 
Research), Australian Bureau of Meteorology, Météo France, JICA, and the Finland 
Ministry of Foreign Affairs and Finnish Meteorological Institute, plus bilateral and 
multilateral donors including Australia, the United States, and the World Bank.
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 7. Ensemble prediction systems (EPSs): Multiple numerical predictions are conducted 
using slightly different initial conditions that are all plausible given the current and 
past set of observations. The system may use a single model or multiple models. Each 
of the individual simulations creates a member of the ensemble, which together pro-
vides the forecaster with information on the uncertainty of the forecast. This system 
allows the forecaster to identify high-impact, low-probability events, which might 
otherwise go undetected.
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Key Messages for Policy Makers

•	 Disasters	inflict	extreme	financial	and	fiscal	tolls	across	countries	in	East	Asia	
and the Pacific, with governments shouldering an increasing financial respon-
sibility for post-disaster recovery and reconstruction. Most regional govern-
ments have inadequate and/or incomplete funding arrangements in place for 
major disasters, which can significantly exacerbate the adverse socioeconomic 
consequences of these events.

•	 National	disaster	risk-financing	strategies	should	aim	to	increase	governments’	
post-disaster response capacity while protecting their long-term fiscal balance.

•	 Disaster	risks	should	be	integrated	into	fiscal	risk	and	public	debt	management	
strategies. Post-disaster budget allocation and execution processes should 
ensure effective and timely post-disaster response.

•	 Governments	should	aim	to	reduce	their	contingent	liability	to	disasters	by	inte-
grating disaster risk considerations into investment frameworks for public assets. 

•	 Governments	should	leverage	the	financial	and	technical	capacity	of	the	pri-
vate insurance and reinsurance markets and support the development of com-
petitive domestic catastrophe risk insurance markets.

Where Are We Now?

Recent disasters provide compelling reminders of the extreme financial and fiscal 
tolls that these events inflict. In Thailand the 2011 floods resulted in approximately 
US$46.5 billion of damage and losses and required government spending amounting 
to 5 percent of the government’s annual revenues (World Bank 2012b). In the 
Solomon Islands, the 8.1 magnitude earthquake followed by a tsunami that hit in 
April 2007 caused losses estimated at 95 percent of the government’s budget and 
created a short-term liquidity crunch until donor assistance arrived. More recently, 
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the tsunami that hit Samoa in September 2009 caused losses estimated at 22 percent 
of national gross domestic product (GDP). These examples illustrate a broad trend 
of increasing catastrophic losses from disasters occurring across diverse countries in 
East Asia and the Pacific, with governments shouldering an increasing financial 
responsibility for post-disaster recovery and reconstruction. 

The World Bank has developed a disaster risk-financing and insurance 
(DRFI) framework for understanding and improving the financial resilience of 
states against disasters. The DRFI framework promotes a dual approach to 
increasing overall financial resilience based on financial disaster risk assessment 
and modeling (figure 6.1, see also Cummins and Mahul 2010). This approach 
includes the following: (1) sovereign disaster risk financing, which entails identi-
fication and assessment of the government’s contingent liabilities associated with 
natural hazards and financial strategies to increase their financial response capac-
ity in the aftermath of a disaster while protecting their long-term fiscal balance, 
and (2) catastrophe risk market development, which increases the transfer of 
public and private risks to the insurance sector. 

Engagement in disaster risk financing and insurance in East Asia and the Pacific 
is variable because of the diverse mix of countries in the region, particularly China. 
The financial and fiscal impacts of disasters are extremely different, for example, in 
a Pacific island state with limited geographic and economic diversification (where a 
disaster can inflict losses several times GDP) versus a large country with a diversified 
economic base, for example, China or Indonesia. Although this is the case, because 
of the high hazard and exposure levels in the region, all countries in East Asia and 
the Pacific can benefit from engagement in DRFI that is adapted to their specific 
needs and situation.1

Figure 6.1 Increasing Society’s Financial Resilience to Disasters 

Source: World Bank Disaster Risk Financing and Insurance Program 2012.
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Financial Risk Assessment in East Asia and the Pacific: What Do We Know?
Financial resilience to disasters in East Asia and the Pacific starts with under-
standing the financial and fiscal risks posed by these events. Analysis of 
historical disaster losses and probabilistic catastrophe risk modeling provides 
catastrophe risk metrics (such as annual expected loss and probable maxi-
mum losses), which, combined with financial and actuarial tools, can guide 
financial decision making.

Availability of catastrophe risk assessment for financial applications is variable 
across countries in East Asia and the Pacific. Primarily because of limited his-
torical disaster loss records and low catastrophe risk insurance penetration, finan-
cial disaster risk information tends to be limited in countries in the region. In 
some countries with more developed insurance markets, proprietary catastrophe 
risk models have been developed by model vendors and insurance market par-
ticipants. These models, however, cover only certain perils and may be outdated. 
Figure 6.2 maps catastrophe risk model availability for three major perils in East 
Asia and the Pacific from the three most prominent catastrophe risk-modeling 
firms: Risk Management Solutions (RMS), AIR Worldwide, and EQECAT. 

The World Bank, in partnership with regional entities and national govern-
ments, has conducted financial risk assessment for several countries in East Asia 
and the Pacific. One of the most advanced financial disaster risk assessment 
programs has been conducted in 15 Pacific island countries (PICs) under the 
Pacific Catastrophe Risk Assessment and Financing Initiative. This project gener-
ated the most comprehensive collection of geospatial information for PICs as 
well as country-specific catastrophe risk models for earthquakes and cyclones 
(box 6.1). Preliminary financial catastrophe risk profiles have been prepared for 
ASEAN member states,2 including more in-depth work in Indonesia, the 
Philippines, and Vietnam (box 6.2). 

Findings of World Bank Financial Disaster Risk Assessments3

Pacific island countries: Each year, on average, PICs experience damage caused 
by natural disasters estimated at US$284 million, or 1.7 percent of regional GDP. 
As a percentage of GDP, Vanuatu and Tonga experience the largest annual aver-
age disaster losses, with 6.6 and 4.4 percent, respectively. Once every 75 years, it 
is expected that losses will exceed US$1.3 billion, or 7.8 percent of regional 
GDP. In this case, as a percentage of GDP, Tonga and Vanuatu are most affected, 
with greater than 50 and 40 percent of GDP lost, respectively (figure 6.3).

ASEAN member states: Each year, on average, ASEAN countries suffer damage 
in excess of US$4.4 billion as a consequence of natural hazards—equivalent to 
greater than 0.2 percent of regional GDP. Cambodia, the Lao People’s Democratic 
Republic, Republic of the Union of Myanmar, the Philippines, and Vietnam face 
particularly high annual average expected losses relative to the size of their econo-
mies, equivalent to 0.7 percent or more of GDP. Every 100 years, on average, it is 
expected that losses will exceed US$17.9 billion, or an estimated 1 percent of 
regional GDP. Lao PDR and Cambodia face the highest expected losses relative to 
GDP for a 1-in-100 year event, at 11.7 and 7.3 percent, respectively (figure 6.4).
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China: The World Bank has not conducted a detailed financial risk assess-
ment for China. However, based on 10 years of historical loss data from Swiss 
Re (2002–11) (Swiss Re 2012a, 2012b), historical loss metrics for direct dam-
ages can be approximated. On average, China incurs US$27.4 billion, approxi-
mately 0.4 percent of GDP, of damages each year, with significant variability 
across years (figure 6.5). The highest loss year, 2008, was primarily driven by the 
highest loss event during this period, the Sichuan earthquake. In 2008 losses 

Figure 6.2 Catastrophe Model Vendor Coverage of East Asia and the Pacific

Source: Authors based on World Bank Disaster Risk Financing and Insurance Program 2012 data available online.
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Box 6.1 The Pacific Catastrophe Risk Assessment and Financing Initiative

The Pacific Catastrophe Risk Assessment and Financing Initiative (PCRAFI) provides PICs with a 
disaster and climate risk information system and associated tools for enhanced risk manage-
ment to inform development planning and financing decisions. PCRAFI produced the Pacific 
Risk Information System, the most comprehensive system of geospatial information in the 
Pacific, which contains detailed, country-specific information on assets, population, and haz-
ards. The platform can be used for many different risk management applications, for example, 
disaster risk financing and insurance. The initiative aims to engage in a dialogue with PICs on 
integrated financial solutions for the reduction of their financial vulnerability to disasters and 
to climate change.

In January 2012 PCRAFI entered its third phase, with one specific DRFI application: the 
Pacific Disaster Risk Financing and Insurance Program. This program provides institutional 
capacity building on disaster risk financing and insurance for the PICs as well as pilot sovereign 
parametric catastrophe risk insurance. The pilot, planning to launch in the fall of 2012 with five 
PICs (the Marshall Islands, Samoa, the Solomon Islands, Tonga, and Vanuatu), will be the first-
ever transfer of catastrophe risk from the Pacific to the international reinsurance markets. 
Implemented over two years, the pilot will test the feasibility of a catastrophe risk pooling and 
transfer approach for the Pacific.

PCRAFI is a joint initiative between the Secretariat of the Pacific Community SOPAC, the 
World Bank, and the Asian Development Bank, with financial support from the government of 
Japan, the Global Facility for Disaster Reduction and Recovery (GFDRR), and the European 
Union, and technical support from Air Worldwide and the New Zealand GNS Science. The PICs 
involved in PCRAFI are the Cook Islands, Fiji, Kiribati, the Marshall Islands, the Federated States 
of Micronesia, Nauru, Niue, Palau, Papua New Guinea, Samoa, the Solomon Islands, Timor-
Leste, Tonga, Tuvalu, and Vanuatu.

Box 6.2 National-Level Financial Catastrophe Risk Profiling

The World Bank has supported country-level financial and fiscal catastrophe risk assessment 
in three countries in East Asia and the Pacific: Indonesia, the Philippines, and Vietnam. In Indo-
nesia and Vietnam, the assessments were preliminary profiles developed to provide the gov-
ernments with the order of magnitude of possible losses to the public sector from disasters. In 
the Philippines, a more detailed catastrophe risk assessment relying on probabilistic catastro-
phe risk modeling is under way to be used to design and implement a disaster risk-financing 
strategy.

In Indonesia, a fiscal risk profile was constructed for the government based on historical 
disaster damage data and the estimated fiscal costs of destroyed buildings. The fiscal risk profile 
suggested that annual fiscal losses from disasters are in the range of US$420–US$500 million 

box continues next page



100 Financial Protection: Risk Financing and Transfer Mechanisms

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0

totaled approximately 3.3 percent of GDP. Of the catastrophe losses incurred 
during this 10-year period, only 1.2 percent were insured. For the Sichuan earth-
quake, less than 0.3 percent of losses were insured.

Fiscal Risk Management of Disasters: How Equipped Are Countries in  
East Asia and the Pacific to Finance Expected Losses?
Public responsibilities in the event of disaster vary across countries in East Asia 
and the Pacific, resulting in different contingent liabilities of their governments. 
The government’s contingent liability can be defined as either explicit (that is, 
mandated by law, such as restoration of government assets and services) or 
implicit (that is, imposed by social or political expectations, such as post-disaster 

and that once every 10 years this range of losses nearly doubles to US$800–US$950 million. The 
report also reviewed the legal and institutional framework for financial management of disas-
ters and the execution of funds following a disaster. It also considers catastrophe insurance of 
public and private assets; interestingly, it found that although the central government is legally 
prohibited from purchasing catastrophe insurance, this practice was occurring at the subna-
tional level. 

In the Philippines, catastrophe risk assessment is being advanced. This approach relies on 
probabilistic catastrophe risk modeling of earthquakes, floods, and tropical cyclones in the 
country. It will enable quantification of possible financial losses from these events due to dam-
age to government assets and contingent liabilities (for example, schools, hospitals, public 
buildings, large-scale infrastructure, and roads). The assessment will also include an inventory 
of the population at risk, enabling modeling of the potential numbers of displaced persons, 
injuries, and fatalities. The government can use these outputs to report on this risk in its annual 
fiscal risk statement and to design a risk-financing strategy, including risk transfer. In combina-
tion with additional information on the Philippines’ macroeconomic conditions and on  
reinsurance market conditions, the assessment outputs will allow for the design of possible 
parametric risk transfer products as part of the government’s risk-financing strategy.

In Vietnam, the assessment included a financial risk assessment for the country based on 
historical disaster losses, a review of the government’s budgetary process for financing disas-
ters, and a dynamic government funding gap analysis. The dynamic government funding gap 
analysis compared estimated disaster response and reconstruction costs with estimated avail-
able short- and long-term government resources. The analysis identified that short-term 
resources from contingency budgets and other sources are generally adequate for short-term 
needs, but reconstruction funding gaps were identified in some previous years and could be 
more acute in future years.

Source: Authors, with information from World Bank 2010 and World Bank 2011.

Box 6.2 National-Level Financial Catastrophe Risk Profiling (continued)
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Figure 6.3 Expected Loss Metrics for PICs  
% of GDP

Source: Pacific Catastrophe Risk Assessment and Financing Initiative 2011.
Note: COO = Cook Islands; FIJ = Fiji; FSM = Federated States of Micronesia; KIR = Kiribati; MAR = Marshall Islands; PAL = Palau;  
PNG = Papua New Guinea; SAM = Samoa; SOL = Solomon Islands; TIM = Timor-Leste; TON = Tonga; TUV = Tuvalu; VAN = Vanuatu.
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aid for restoration of private assets). Often it is difficult to identify the govern-
ment’s complete contingent liability in the case of a disaster because of vague 
legal wordings and variations in spending policies for historical events. In 
Vietnam, for example, a World Bank report found that provinces sometimes 
provide much higher levels of disaster compensation—in some cases five to six 
times more—than statutory levels under Vietnamese law (World Bank 2010).

Limited information is available on the contingent liability of governments in 
East Asia and the Pacific to disasters. The World Bank financial risk assessments 
of PICs and ASEAN member states contain information on expected fiscal costs 
from disasters. For the Pacific, emergency losses incurred by the government in 
the aftermath of a disaster (for example, debris removal) were estimated from 
the estimated direct (ground-up) losses (table 6.1). For the ASEAN region, the 
government’s share in recovery and reconstruction spending was estimated based 
on observed ratios of damage to public sector recovery and reconstruction spend-
ing. These methods have limitations, because public sector spending on disasters 
can vary widely for a variety of reasons. Therefore, the estimates in this report 
should be taken as indicative and interpreted with caution.

The contingent liability estimates for PICs and ASEAN member states are 
indicative of the significant fiscal impacts of disasters in East Asia and the 
Pacific. For PICs, a 1-in-50 year earthquake, tsunami, or cyclone is estimated to 

Figure 6.5 Disaster Losses for China, 2002–11

Sources: World Bank Disaster Risk Financing and Insurance Program, with data from Swiss Re 2012a, 2012b.
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inflict emergency response costs for the government totaling at least 10 percent, 
and much greater in many countries, of the budget in 9 of 15 PICs—and these 
figures do not even take into account much more significant reconstruction costs. 
In ASEAN member states, three governments spend at least 1 percent of their 
budget on recovery and reconstruction costs each year, with the potential for 
much greater fiscal impacts from more extreme events (figure 6.6).

Several governments in East Asia and the Pacific have insufficient funding 
arrangements in place for major disasters, which can significantly exacerbate 
their adverse socioeconomic consequences. Available information suggests that 
governments in East Asia and the Pacific heavily rely on ex post instruments (for 
example, budget reallocation, debt, donor assistance) to finance the costs of  
disasters. Overreliance on ex post instruments entails significant fiscal uncer-
tainty, because these require time to mobilize and can be costly in a post-disaster 
environment. Thus, the World Bank DRFI Framework promotes complementing 
ex post instruments with ex ante budgetary and, eventually, market-based instru-
ments. Ex ante instruments (such as reserve funds, contingent credit, and insur-
ance) provide immediate liquidity in the aftermath of a disaster, allowing the 
government to enact a swift and efficient response. 

Several governments in East Asia and the Pacific are taking a proactive stance 
toward potential catastrophes by moving to an ex ante approach to disaster risk 
financing, as part of their broader disaster risk management (DRM) and climate 
change adaptation agenda. In recent years governments across the region have 
demonstrated interest in building their capacity and implementing financial 
instruments as part of the development of a disaster risk-financing strategy.  

Table 6.1 Expected Emergency Losses from Disasters for PIC Governments
% of total government expenditures

PIC AALa 50 year 100 year

Fiji 2.5 19.2 26.3

Micronesia, Fed. Sts. 1.2 10.8 22.0

Kiribati 0.1 0.1 0.7

Marshall Islands 0.7 7.5 14.9

Nauru 0.0 0.0 0.0

Niue 1.3 13.3 31.6

Palau 0.8 5.3 13.4

Cook Islands 1.4 16.8 30.3

Papua New Guinea 1.0 11.2 15.7

Samoa 1.0 11.2 15.7

Solomon Islands 1.3 11.6 16.4

Timor-Leste 0.2 1.6 3.9

Tonga 3.2 28.3 42.1

Tuvalu 0.1 1.5 2.6
Vanuatu 5.7 34.3 43.6

Source: World Bank 2011.
a. AAL = average annual loss.
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In 2011  the Philippines became the first country in East Asia and the Pacific to 
take advantage of a World Bank Catastrophe Deferred Drawdown Option (Cat-
DDO) of US$500 million, a contingent credit product that provides immediate 
access to liquidity upon declaration of a state of emergency; the Philippines drew 
down the full amount of its Cat-DDO following Tropical Storm Washi to finance 
recovery and reconstruction costs. ASEAN member states more broadly have 
engaged in regional cooperation on the topic: Disaster risk financing was high-
lighted as an area for regional cooperation at the 2011 ASEAN+3 Finance 
Ministers’ Meeting, and the countries agreed on a regional road map for engage-
ment in DRFI at the regional and national levels (box 6.3). In the Pacific, five 

Figure 6.6 Expected Recovery and Reconstruction Liability of ASEAN Governments
% of total government expenditures

Source: World Bank 2011.
Note: Singapore and Brunei Darussalam did not present sufficient number of loss years, either historically or simulated, to 
compute reliable PMLs. Limited data were available for the Republic of the Union of Myanmar, and therefore its average 
annual loss may not accurately reflect long-term average annual losses. PML = probable maximum loss.

3.0

2.5

2.0

1.5

1.0

0.5

0

A
nn

ua
l e

xp
ec

te
d 

fis
ca

l b
ur

de
n

as
 %

 o
f g

ov
er

nm
en

t e
xp

en
di

tu
re

Rep. o
f th

e

Union of M
yanmar

Philip
pines

Cambodia

Lao PDR

Vietn
am

Indonesia

Thaila
nd

Malaysia

Singapore

Bru
nei D

aru
ssa

lam

ASEAN m
ember s

tates

Recovery liability Reconstruction liability

25

20

15

10

05

01-
in

-2
00

 y
ea

r P
M

L 
as

 %
 o

f
an

nu
al

 g
ov

er
nm

en
t e

xp
en

di
tu

re

Lao PDR

Philip
pines

Cambodia

Vietn
am

Indonesia

Thaila
nd

Malaysia

Singapore

ASEAN m
ember s

tates

Recovery liability Reconstruction liability



Financial Protection: Risk Financing and Transfer Mechanisms 105

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0 

countries—the Marshall Islands, Samoa, the Solomon Islands, Tonga, and 
Vanuatu—are participating in a catastrophe risk insurance pilot for 2012 and 
2013 to test the viability of sovereign parametric catastrophe insurance in the 
region.

Financing challenges for disasters are typically even more acute at the subna-
tional level, although efforts are under way in some countries to improve effec-
tiveness of local financing mechanisms. Local governments typically rely on 
resource transfers from the central government, both for reconstruction and for 
other purposes. In some countries, however, local governments are taking action 
to increase their financial resilience to disasters. In Indonesia, some subnational 
governments have been insuring public assets since the early 2000s; the munici-
pality of Yogyakarta started insuring its assets in 2003 and received a US$0.5 
million payout following the 2006 earthquake to help restore its schools,  

Box 6.3 Toward Regional DRFI Cooperation by ASEAN Member States

Disaster risk financing and insurance was identified as an area for future regional financial 
cooperation at the ASEAN+3 Finance Ministers’ Meeting in May 2011. ASEAN+3 Finance Minis-
ters requested their deputies to initiate studies on DRFI. A taskforce on DRFI was established 
and has met twice since autumn 2011 to develop the agenda on DRFI in the region. Three main 
objectives have been identified for the region: (1) improving the perception and understand-
ing of the economic and fiscal impacts of disasters on ASEAN member states;  
(2) improving institutional capacity to devise and implement cost-effective strategies for the 
fiscal protection of the state against disasters; and (3) promoting collaboration with interna-
tional and capital markets, including a feasibility study on regional risk transfer mechanisms. 
With the prioritization of these three pillars, ASEAN+3 partners are moving toward a program-
matic approach to DRFI for the region. 

In November 2011 ASEAN countries, the World Bank, Global Facility for Disaster Reduction 
and Recovery, and the United Nations Office for Disaster Risk Reduction (UNISDR) convened 
the DRFI Forum in Jakarta, Indonesia. The regional DRFI initiative formed part of a broader 
program to strengthen disaster risk reduction capacity in the region, the focus of a Memoran-
dum of Cooperation signed by the World Bank, ASEAN Secretariat, and UNISDR in 2009. DRFI 
was identified as a flagship program under the work plan for the ASEAN Agreement on Disas-
ter Management and Emergency Response. The forum allowed for an intersectoral discussion 
on DRFI among ministries of finance, insurance supervisors, and national DRM agencies from 
all 10 member states. Key findings and options for recommendations were published in a 
report, “ASEAN: Advancing Disaster Risk Financing and Insurance in ASEAN Member States: 
Framework and Options for Implementation” (April 2012), with the endorsement of the Secre-
tary General of ASEAN and the World Bank East Asia and the Pacific Region and Sustainable 
Development Network Vice Presidents. 
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hospitals, traditional market places, and motor vehicles (World Bank 2011). In 
2010 the Philippines passed a new DRM law that revamped its National and 
Local Calamity Funds into Disaster Risk Management and Recovery Funds and 
overhauled the budgetary arrangements and requirements of the funds. The 
Asian Development Bank is also working with Indonesia, the Philippines, and 
Vietnam to launch disaster finance programs in two megacities in each country, 
based on urban risk profiling.

Contingency budgets and/or reserve funds often provide an important 
source of short-term disaster financing at the municipal and provincial levels. 
Local governments are required or expected to include in their annual budget a 
contingency budget or reserves for unforeseen events. These funds are the first 
funds to be accessed in the case of a disaster, with provincial and then central 
contingency budgets accessed only in the case that the local contingency budget 
is exhausted or post-disaster spending needs surpass a certain proportion of the 
local contingency budget. In Vietnam, for example, central and local govern-
ments are required to allocate between 2 and 5 percent of their total planned 
budget for contingent spending on disasters and issues of national defense and 
security. Once the contingency budgets are exhausted, the government can 
access Financial Reserve Funds held at the provincial and central levels. In 
Indonesia the municipal government is charged with developing the post-disaster 
recovery plan and financing it out of its own budget (through a contingency 
budget and/or post-disaster budget reallocation); in the case that this budget 
exceeds 20 percent of their total budget, the municipal government can request 
support from the provincial or central government. Although contingency bud-
gets and reserves can be an important first source of funds for local governments, 
experience also shows that they can be difficult to increase or even maintain 
given the limited size of local governments’ revenues and competing demands 
for their resources. 

Legal and administrative challenges remain for the implementation of effec-
tive disaster risk financing. In some countries national audit laws prohibit the 
payment of premiums for risk transfer. In Indonesia, for example, efforts are 
under way to reform a 2004 law that mandates that a good or service must be 
received before payment can be made, which prohibits insurance purchase, 
where a premium is paid before a benefit is realized. In the Philippines, a similar 
issue had to be resolved to allow the government to procure a Cat-DDO. Beyond 
securing ex ante financial instruments, concerns remain about countries’ ability 
to effectively appropriate and execute funds following an event. Budget decisions 
to make resources available are quickly rendered fruitless by the multiple steps 
required to appropriate and execute those funds. In this context, the administra-
tive and legal dimension of disaster risk financing is as important as the strategy 
itself. In the Pacific catastrophe insurance pilot, for example, participating  
countries must address this issue by determining with the World Bank a prea-
greed mechanism to manage and execute any insurance payouts resulting from 
the pilot.
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Catastrophe Risk Insurance Market: What Is the Insurance Sector’s Share in 
Disaster Losses?
Catastrophe losses in East Asia and the Pacific are primarily borne by the popu-
lation and the government. In 2011, excluding the floods in Thailand, only  
2.1 percent of reported catastrophe losses in East Asia and the Pacific were 
insured. The region’s catastrophe risk insurance markets are characterized by low 
penetration; non-life insurance penetration in almost all countries for which 
 statistics are available falls below the regional average for Asia (1.59 percent) 
(figure 6.7). This average, in turn, is well below the European and North American 
averages of 3.01 and 4.41 percent, respectively. In general, wealth and insurance 
correlate across East Asia and the Pacific such that the lower the gross national 
income per capita, the lower the non-life insurance penetration (figure 6.8).  The 
rate of growth of many non-life markets in the region, however, remains strong. 
This is particularly true in many ASEAN member states, where the market grew 
7.1 percent in 2011.4 One notable exception is China, where penetration 
declined, likely because of slowing economic growth.

The 2011 floods in Thailand demonstrated the potential for extreme catastro-
phe losses from flooding in the region as well as the importance of a robust 
insurance market to absorb catastrophe losses. Damages from the floods, 
US$46.5 billion, totaled 12.7 percent of Thailand’s GDP.5 Of these, 40 percent 
(US$12 billion) were insured, with US$3.5 billion of losses falling to the Thai 
market. Insured losses were primarily driven by the inclusion of flood risk in 

Figure 6.7 Non-Life Insurance Penetration in Selected Countries in East Asia and the Pacific 
and Regionally, 2011

Source: World Bank Disaster Risk Financing and Insurance Program, with data from Swiss Re and AXCO. 
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industrial all-risk insurance policies, resulting in an incredible loss ratio to insurers 
of over 3,200 percent for this business. For residential homes and small busi-
nesses, flood insurance penetration in Thailand is very low, about 1 percent. It is 
primarily these losses and public sector losses that comprise the remaining US$18 
billion of losses (Swiss Re 2012a, 2012b). The floods carry many important les-
sons for other countries in East Asia and the Pacific, of which two are highlighted 
here: first, increasing risk awareness, risk reduction, and insurance uptake by the 
population is essential in protecting residents against losses; and, second, detailed 
disaster risk information and insurance premiums based thereon are essential for 
a performing insurance industry. Insurance supervisors in East Asia and the Pacific 
have an essential role to play in ensuring the realization of this second takeaway. 

Although agriculture is an important socioeconomic sector across countries 
in East Asia and the Pacific, agricultural insurance has achieved little penetra-
tion in the region to date (excepting China). In countries in East Asia and the 
Pacific where agricultural insurance is available, penetration tends to be about or 
below 0.01 percent (ratio of premium to agricultural GDP), which is indicative 
of the limited size of agricultural insurance markets in countries in the region 
(figure 6.9). In countries where agricultural insurance is available, governments 
tend to provide significant support to the sector; recently there has been a trend 
across countries to move toward public-private partnership (PPP) models to 
improve the sector’s performance. In ASEAN countries, agricultural insurance is 
present in five countries: Indonesia, Malaysia, the Philippines, Thailand, and 
Vietnam. In the Pacific, there is little evidence of agricultural insurance market 

Figure 6.8 Non-Life Insurance Penetration versus Gross National Income (GNI) per Capita, 2011

Source: World Bank Disaster Risk Financing and Insurance Program, with data from World Bank, Swiss Re, and AXCO.
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development in countries for which this information is available (Mahul and 
Stutley 2010). In Mongolia, the Index-Based Livestock Insurance Program 
(IBLIP) is spurring the development of the livestock insurance market. The 
IBLIP is a PPP to increase access to livestock mortality insurance to protect herd-
ers against harsh winter weather conditions; launched in 2005, the program is 
expanding to cover all 21 provinces of Mongolia in 2012 (see box 6.4). The 
Chinese market, fueled by high-premium subsidies, has expanded rapidly since 
the mid-2000s and is now the second largest in the world. Although penetration 
of agricultural insurance (0.40 percent) is still well below the average for 
advanced economies (1.99 percent), it is above average for middle-income coun-
tries (0.29 percent) (Mahul and Stutley 2010).

Disaster microinsurance6 for low-income populations is as-of-yet  undeveloped 
in nearly all countries in East Asia and the Pacific. International experience 
 suggests that credit-life and life products appear in early stages of microinsurance 
development, and in time, product diversification occurs and disaster 
 microinsurance is more likely to become available. Although, in some countries 
in the region, microinsurance markets, particularly for life microinsurance, exist 
and are growing, the only available evidence of the availability of disaster micro-
insurance is in China, Indonesia, and the Philippines, where very limited numbers 
of people are accessing coverage (World Bank 2012a).

Figure 6.9 Agricultural Insurance Premium, 2009
% of total

Source: World Bank 2012a.
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Where Do We Want to Be?

There is a need for governments in East Asia and the Pacific to better under-
stand, manage, and reduce the financial and fiscal impacts of disasters. Although 
there is no “one size fits all” approach in such a diverse region, actions can be 
taken by all countries in East Asia and the Pacific to improve their financial resil-
ience to disasters. Governments should take a dual, complementary approach. At 
the sovereign level, they can implement financial strategies to increase their 
financial response capacity in the aftermath of a disaster while protecting their 
long-term fiscal balance. Governments can also support the development of 
catastrophe risk insurance markets to transfer financial risks to the insurance sec-
tor to promote the financial resilience of its citizens and the private sector. 

Closing gaps in financial and fiscal risk assessment is the starting point for 
engagement in DRFI in many countries in East Asia and the Pacific. Robust 
financial and fiscal risk assessment allows for the development of appropriate, 
cost-effective DRFI strategies. For the government, quantification of its contin-
gent liability to disasters allows it to understand the potential budgetary impacts 
of these events and to take a proactive approach to reducing budget volatility 
from disasters. Currently, comprehensive financial risk profiles are available for 
PICs and under way in Indonesia and the Philippines. In ASEAN, preliminary 
financial and fiscal risk profiling has been completed, but additional work is 
required. In China and Mongolia this work has yet to be undertaken.

Box 6.4 Mongolia Index-Based Livestock Insurance Program

The Mongolia Index-Based Livestock Insurance Program (IBLIP) was launched in 2005 as a PPP 
with domestic insurance companies to offer affordable and cost-effective livestock mortality 
insurance to herders, while protecting domestic insurers against major losses that could jeop-
ardize their business. The insurance product is based on an index of livestock mortality rates by 
species and sum (by county) compiled and maintained by the Mongolian National Statistics 
Office. Herders bear the cost of small losses (less than 6 percent livestock mortality rate). Larger 
losses are transferred to the private insurance and reinsurance industry. The final layer of cata-
strophic loss is borne by the government. 

The IBLIP has been successfully scaling up since its launch in 2005. In 2010–11, about 7,000 
herders purchased coverage in nine of Mongolia’s 21 provinces, expanding to almost 11,000 
herders in 15 provinces for the 2011–12 season. For 2012–13, coverage is available nationwide. 
The largest payouts made by the program were following a devastating 2009–10 season, 
when 22 percent of Mongolia’s livestock died because of the harsh winter; payments to par-
ticipating herders totaled nearly US$1.3 million. IBLIP’s partners are continually improving the 
program to enhance its performance and facilitate its scaling up, for example, by improving 
the program’s financial resilience by securing reinsurance for catastrophic losses from the 
international reinsurance market.
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Integrating disaster risk into fiscal risk and public debt management would 
allow governments in East Asia and the Pacific to take a holistic approach to 
managing risk. Fiscal disaster risk assessment reveals the recurrent costs of disas-
ters to the government as well as potential extreme losses due to major events. 
With this information, the government can develop cost-effective national disas-
ter risk-financing and insurance strategies, including appropriate annual budget 
allocations for potential disaster events and disaster risk transfer components 
(such as insurance). These strategies should aim to (1) manage the budget volatil-
ity potentially associated with disasters and (2) provide insurance coverage 
against natural disasters for key public assets. Although efforts are under way in 
Indonesia, the Philippines, and some PICs to draft national DRFI strategies, cur-
rently, no country in East Asia and the Pacific has such a strategy in place. 
National DRFI strategies would be critical components to informing decision 
making on DRFI in the region.

Developing catastrophe risk insurance market infrastructure as public goods 
would increase the insurance sector’s share in disaster losses in East Asia and 
the Pacific. Catastrophe insurance markets in countries in East Asia and the 
Pacific are generally hampered by low risk awareness of consumers, limited  
technical capacity and risk-bearing ability of insurers, and/or weak supervisory 
capacity. The development of catastrophe risk insurance market infrastructure, 
particularly in middle-income countries in the region, would catalyze market 
growth by building domestic insurers’ capacity while supporting the sale of 
reliable, cost-efficient insurance products. Catastrophe risk market infrastructure 
such as product development platforms, catastrophe risk assessment and pricing 
methodology, and underwriting and loss adjustment procedures provide for stan-
dardized product design, reducing the complexity and cost of selling catastrophe 
insurance products. These tools also help insurers to better understand and 
monitor accumulations of catastrophe risk in their portfolios. The government 
can also improve distribution channels, helping insurers reach consumers at the 
lowest possible cost.

Regional disaster risk-financing and insurance initiatives should promote 
the standardization of methodologies and products. Building on the experi-
ences with regional cooperation on DRFI in ASEAN countries and PICs, fur-
ther regional DRFI initiatives would provide multiple benefits. First, such ini-
tiatives would provide capacity building and allow for experience sharing 
across countries. Aligned with this approach, regional initiatives could promote 
the advancement of standardized methodologies for financial and fiscal risk 
assessment, facilitating improved understanding of transboundary risks and 
regional cooperation on developing disaster risk-financing strategies. Regional 
approaches could also contribute to standardization of products for sovereign 
disaster risk financing and facilitate risk pooling between and across countries. 
Finally, regional initiatives could foster regional catastrophe insurance market 
development and integration. A regional platform, for example, on DRFI in 
East Asia and the Pacific, could advance these efforts within the region and 
provide a model for regions around the world. 
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What Needs to Be Done?

1. Financial disaster risk assessment and modeling. There is a need to further 
develop catastrophe risk modeling tools to assist the countries in East Asia and 
the Pacific, and particularly ministries of finance, in assessing the economic and 
budgetary impact of disasters. The development of a standardized exposure 
database of (public and private) assets at risk is of particular importance.

2. Sovereign disaster risk-financing strategies for governments. Such strategies 
rely on a combination of domestic reserves, contingent credit, and market-
based risk transfer mechanisms to ensure immediate access to budget support 
in the aftermath of a disaster. They also include an insurance strategy of critical 
public buildings and infrastructure. 

3. Supporting the development of private catastrophe risk insurance markets. 
Market-based property catastrophe risk insurance solutions, particularly in mid-
dle-income countries, would allow governments to reduce their contingent lia-
bilities associated with disasters by transferring catastrophe risks of residential 
assets to the private insurance industry. Governments can support the develop-
ment of risk market infrastructure to allow domestic insurers to underwrite 
these complex catastrophe risk insurance products in a competitive and sustain-
able way. This includes the development of an exposure database, product design, 
and regulatory framework. This can also be facilitated by the establishment of 
catastrophe risk insurance pools to access international reinsurance markets.

4. Further promotion of regional cooperation on disaster risk financing and 
insurance. Although some countries in East Asia and the Pacific have already 
made significant progress on DRFI, including Indonesia and the Philippines, 
there is still a need to promote DRFI and make it an integral part of the DRM 
agenda. A regional approach should be further explored for risk information 
systems, standardized products, and capacity building. Such a regional approach 
is being successfully developed in the Pacific and could be used as an example 
for other countries in East Asia and the Pacific.

How Can the World Bank Help? 

Disaster risk financing and insurance is a long-term effort requiring commit-
ment from countries in East Asia and the Pacific, the World Bank, and other 
partners at the international and country levels. DRFI is highly technical, requir-
ing the development of specialized technical expertise within the Ministry of 
Finance, and necessitates cooperation between the Ministry of Finance, national 
DRM agency, and line ministries. With commitment to develop these areas by 
national governments, the World Bank has a strong role to play as technical advi-
sor as well as financier for DRFI in the region. The World Bank has an established 
track record in the field of DRFI and has developed an in-house team of DRFI 
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experts. Furthermore, regional entities, such as the Asian Development Bank and 
others, have complementary roles to play. 

The World Bank can help countries in East Asia and the Pacific develop 
regional and/or subregional strategies for DRFI that take into account the dif-
ferential needs of countries. Building on the recent experience with the 
ASEAN countries, the regional and/or subregional strategies for DRFI engage-
ment would be developed by the DRFI Team, the East Asia and Pacific DRM 
Team, and the World Bank Treasury, with inputs from Social Protection, Poverty 
Reduction and Economic Management, and Agricultural Risk Management col-
leagues. The strategy would define objectives and propose an approach for 
World Bank engagement in DRFI for the medium term in East Asia and the 
Pacific. Key action items in the regional strategy could focus on the following:

Development of standardized methodologies, including risk information 
systems and catastrophe risk modeling, for financial and fiscal disaster risk 
assessment at the national and subnational levels. The World Bank and 
GFDRR could invest in the development of national exposure databases (with 
detailed information on public and private buildings, infrastructure, crops, etc.) 
and consequence databases (with fiscal and financial data on past disaster 
events) that are critical components of financial disaster risk assessment. An 
important role for the World Bank in this effort would be to promote a stan-
dardized approach to support the utility and availability of cross-border disas-
ter risk data. Based on these inputs, the World Bank and GFDRR could invest 
in the development of national catastrophe risk models that would provide the 
governments with tools to quantify the financial and fiscal impacts of disasters. 
These efforts would inform key decision makers on the adverse impacts of 
disasters on the government’s budgetary and fiscal position.

Provision of policy advisory services for the development of integrated DRFI 
strategies, as part of fiscal risk and public debt management. The World Bank 
could start a dialogue with Ministries of Finance on financial protection of the 
state against natural disasters through reviews of fiscal management of natural 
disasters. Detailed reviews of governments’ budget management of disasters 
would help to identify potential short-term resource gaps to finance post-disaster 
emergency and early recovery as well as longer-term resource gaps to finance 
post-disaster reconstruction. Based on these reviews, the World Bank could 
advise Ministries of Finance on the development of National Disaster Risk 
Financing Strategies. Such strategies would rely on a combination of ex ante 
financing instruments (e.g., reserves, contingent credit, risk transfer) and ex post 
financing instruments (e.g., budget reallocation, debt) to secure adequate post-
disaster liquidity at the lowest cost. Advisory services should also focus on ex post 
execution to ensure timely mobilization and strong governance of funds. 

Promotion of the development of catastrophe risk market infrastructure, 
including catastrophe risk modeling, product development platforms, and other 
information technology tools, to increase catastrophe and weather risk transfer 
to the private sector. The World Bank and GFDRR could invest in catastrophe 
risk market infrastructure as public goods, which would simplify the provision of 
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these complex products, and enable insurers to provide cost efficient, affordable, 
and effective products. In addition, the World Bank could provide advisory ser-
vices to insurance regulators to move toward regulation that would support the 
growth of sustainable catastrophe risk insurance markets. Advisory services 
should focus on developing regulatory regimes that would control exposure to 
catastrophe risk through a risk-based approach. 

Promotion of regional and national DRFI initiatives, including regional risk 
transfer mechanisms, for increased access to international reinsurance and capi-
tal markets and realization of cost savings through economies-of-scale in operat-
ing costs and risk pooling. The World Bank could provide advisory services and 
act as an interface between countries in East Asia and the Pacific, subnational 
governments, and the international reinsurance and capital markets. In collabora-
tion with countries, the World Bank could develop standardized and replicable 
trigger mechanisms (building on the outputs of financial risk assessments) as well 
as design prototype disaster risk financing products. The World Bank could also 
support the exploration of subregional risk insurance facilities that would 
increase countries’ access to international reinsurance and capital markets and 
provide cost savings on risk transfer. In addition, the World Bank could provide 
advisory services on insurance of public assets, which could include review of 
current policies, improvement of information on assets and of policy terms and 
conditions, and analysis of group policy placement.

Notes

 1. The authors acknowledge that the case of China is unique in the region, because its 
economy, population, and land mass make it very different from other countries in the 
region; the World Bank is not currently engaged in disaster risk-financing related top-
ics there, and the authors’ understanding of the status of DRFI in this country is, 
without further analysis, limited.

 2. ASEAN member states include Brunei Darussalam, Cambodia, Indonesia, Lao PDR, 
Malaysia, the Republic of the Union of Myanmar, the Philippines, Singapore, 
Thailand, and Vietnam.

 3. It is noted that the methodology for financial risk profiles of PICs and ASEAN mem-
ber states is different; the risk assessment conducted for PICs is much more detailed 
than the preliminary financial risk profiles completed for ASEAN member states. It is 
also noted, however, that triangulation of results from the regional assessment for 
ASEAN member states and preliminary financial disaster risk profiles for Indonesia 
and Vietnam suggest consistency of results across these assessments.

 4. Non-life premium growth from Swiss Re Sigma, 2011 data (inflation adjusted) for 
Indonesia, Malaysia, the Philippines, Singapore, Thailand, and Vietnam. Data for 
remaining countries are unavailable.

 5. Note that figures differ. This report uses the figures from World Bank (2012b) and 
EM-DAT/UNISDR Annual Statistics 2011 data on percentage of GDP. 

 6. For the purpose of this report, disaster microinsurance refers to a non-life cover for 
property, financial assets, or livelihoods that is specifically designed to pay out upon 
occurrence of a natural disaster.
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Key Messages for Policy Makers

•	 The	 strength	of	post-disaster	 recovery	and	 reconstruction	efforts	 lies	with	
how well they respond to the socioeconomic needs of affected people. A 
deeper understanding of the social impacts of disasters can lead to more 
responsive and cost-effective rehabilitation programs and a faster recovery 
and overall reconstruction.

•	 The	quality	and	effectiveness	of	disaster	response	benefits	enormously	from	
earlier disaster risk management (DRM) arrangements. 

•	 The	 reconstruction	 process	 offers	 an	 opportunity	 to	 mainstream	 exposure,	
vulnerability, and residual risk reduction into programming as well as to build 
resilience. Resilience can be built into all reconstruction activities with the 
overall aim to create communities that are able to withstand and recover 
quickly from the impact of disasters. 

•	 Key	challenges	in	recovery	in	East	Asia	and	the	Pacific	include	funding	gaps,	
weak institutional capacity, and making reconstruction and development 
inclusive of the needs of the most vulnerable populations.

Where Are We Now?

In East Asia and the Pacific, key challenges in achieving an effective and inclu-
sive disaster reconstruction and recovery include the following: funding gaps, 
inadequate policy framework and institutional capacity, and failure to make the 
needs for effective reconstruction and development framework inclusive of vul-
nerable populations. Although relevant to all countries, funding gaps and limited 
capacity to identify immediate needs are particularly challenging for small and 
low-income countries as well as Pacific island countries that are fiscally highly 

Sustainable Recovery and 
Reconstruction
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exposed to disasters and with a high proportion of vulnerable populations 
exposed to natural hazards. 

Financing recovery and reconstruction remains a heavy burden for economies 
in East Asia and the Pacific. Successful recovery depends on speedy mobilization 
and effective disbursement of funds. Inadequate disaster-financing arrangements 
have exacerbated the adverse socioeconomic consequences of disasters.1 Disasters 
place a significant fiscal burden on many governments in the region, and many of 
them face difficulties in securing adequate and timely funding for early recovery. 
The cost of recovery and reconstruction varies widely: The 2009 West Sumatra 
earthquake in Indonesia was estimated at US$2.4 billion, of which almost a third 
fell on the public sector; Typhoon Ketsana and a second typhoon directly follow-
ing resulted in recovery and reconstruction requirements totaling US$4.4 billion 
in the Philippines alone, including US$2.4 billion in public spending needs (World 
Bank 2012). Cambodia, the Lao People’s Democratic Republic, the Republic of 
the Union of Myanmar, the Philippines, and Vietnam face particularly high annual 
average expected losses from disasters relative to the size of their economies 
(World Bank 2012). Cambodia, Lao PDR, and the Philippines could experience 
bills totaling 18 percent or more of total public expenditure in the event of a  
200-year disaster (World Bank 2012). Cambodia, Lao PDR, and the Republic of 
the Union of Myanmar have in place only very limited budgetary provisions 
despite their high vulnerability to disasters; these countries regularly struggle to 
secure adequate and timely funding for early recovery. Fiscal preparation for disas-
ters ranges widely in the region. For example, in Lao PDR, the government does 
not have a national disaster relief reserve fund to provide funding for emergency 
response or recovery activities. Funds are mobilized from the national and local 
budgets in the event of disasters, and the government earmarks a limited amount 
of the budget for emergency response each year. In contrast, in Indonesia a new 
government regulation on Funding and Management of Disaster Assistance from 
2010 stipulates three categories of funding: a contingency fund, an on-call budget, 
and social assistance funds that cover a wider range of activities preemptively. 

Policy frameworks and institutional capacity constraints persist and hamper 
effective recovery. Effective reconstruction is set in motion only after the policy 
maker has evaluated his or her alternatives, conferred with stakeholders, and 
established the framework and the rules for reconstruction. In East Asia and the 
Pacific institutions at the national and local levels face capacity, policy framework, 
human resources, and funding constraints. Disaster recovery depends on coordina-
tion among all levels of government, including areas of risk information, standards 
for informing and guiding disaster recovery strategies, and planning. Post-conflict 
implications add to fragile institutional frameworks and weak governance and 
coordination among levels of government and public and private sectors. With the 
exception of efforts in Indonesia and the Philippines, countries in East Asia and 
the Pacific do not have well-established systems for routine tracking of public 
spending on emergency relief, early recovery, and reconstruction. In most coun-
tries, the capacity to assess damages and losses is lacking, or it is weak. A strong 
monitoring system with feedback mechanisms allows institutions and partners to 
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react in real time to the fast-evolving situation on the ground. Prior contracting 
arrangements, especially in the vital infrastructure sectors such as transport, can 
help to minimize the gap between relief and recovery efforts. Most countries do 
not have such arrangements established in their recovery frameworks.

The needs of the most vulnerable populations require greater priority. The 
impacts on the livelihoods and assets of the poor often go unacknowledged. 
Living in hazardous environments, the poor are particularly exposed to natural 
hazards. Lacking assets, savings, or other coping mechanisms, they are also less 
able to recover quickly. Moreover, disasters tend to have a disproportionately 
higher adverse impact on women than men because of sociocultural norms and 
physiological differences. Mortality rates are higher for women than men for 
various reasons. For example, women represented an estimated 61 percent of 
fatalities in the Republic of the Union of Myanmar after Cyclone Nargis in 2008, 
and 70 percent after the 2004 Indian Ocean tsunami in Banda Aceh. Without 
quality gender- differentiated information to guide planning, existing social and 
economic inequalities between men and women may not only be reinforced, 
they may be exacerbated in the reconstruction phase, hampering recovery.

Countries in East Asia and the Pacific have taken considerable efforts to 
include the impacted communities in the reconstruction and recovery process. 
Following the 2004 Indian Ocean earthquake and tsunami, in Aceh and Nias, 
Indonesia, a community-based disaster risk management approach to recon-
struction has proven successful to rebuild infrastructure, homes, and the social 
fabric of affected communities. A community-based resettlement and recon-
struction approach was also adopted for housing reconstruction in Yogyakarta 
and Central Java after the earthquake in 2006. Involvement of women 
increased accountability and enhanced the appropriateness of technical solu-
tions. This approach resulted in 270,000 earthquake-resistant houses rebuilt in 
Java within 28 months. A social impact assessment (SIA) provides valuable 
information and further guidance for programs targeting vulnerable communi-
ties, and numerous countries made a social impact analysis part of their post-
disaster assessment. The overall challenge is to integrate social protection and 
livelihood programs in the immediate response and medium- and long-term 
recovery programs, linking to actions aimed at decreasing vulnerability and 
exposure of the most vulnerable populations. 

Where Do We Want to Be?

Governments can prevent delays in reconstruction and recovery. The recov-
ery process can be severely hampered by the lack of an effective policy envi-
ronment and leadership, constraints in institutional capacities, insufficient 
resource mobilization and execution, and a lack of focused efforts to address 
the immediate and long-term needs of the most vulnerable, who traditionally 
bear the brunt of disaster impacts. These are areas where governments can 
make a difference for the lives of people affected when people-focused poli-
cies exist and decisions are quickly taken. Evidence highlights the importance 
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of rapidly channeling resources directly to households and communities to 
minimize delays in the reestablishment of livelihoods. Indebtedness, deple-
tion of assets, and use of negative coping strategies are common post-disaster 
outcomes, particularly among highly vulnerable populations and households. 
A key challenge is for governments to take advantage of existing programs 
with strong community/household outreach, as in the case of community-
driven development (CDD) and social protection programs, to better respond 
to disasters and build resilience from the bottom up. Linking DRM with 
CDD and social protection programming requires a systematic proactive 
approach and capacity building for effective integration on the ground.

Use the opportunity to build better structures and infrastructure after a  
devastating disaster, making recovery a part of—and a model for—sustainable 
development. The experiences in Indonesia and other parts of the world have dem-
onstrated that a better future is possible even in areas that were poor and down-
trodden before the disaster. The guiding principle for every reconstruction is “Don’t 
build the next disaster!” but rather use the opportunity to link restoration liveli-
hoods and economic activity with resilient planning and sustainable development.

Well-designed disaster recovery programs and reconstruction plans rely on an 
understanding of local realities and channel resources to support the priorities 
and needs of the affected communities. The main objective of a post-disaster 
needs assessment (PDNA) inclusive of social needs is to better inform govern-
ments’ recovery and reconstruction efforts and make them participatory,  
transparent, and responsive to local needs. The development of a recovery and 
reconstruction framework is based on a comprehensive estimation of the overall 
needs for all post-disaster activities. A damage and loss assessment is critical to 
effectively allocate resources, and a comprehensive results framework adds  
significant value to reconstruction efforts. Reconstruction planning considers  
(1) institutional arrangements, (2) financial strategy, (3) community participation, 
(4) reconstruction strategy, and (5) risk management. 

The success of the early and longer-term recovery efforts depends on the 
ability of programs to fit with the needs and institutions in place in affected 
areas. Well-designed programs draw on local capacities, understand local realities, 
and not only address key needs but also strengthen local institutions and practices 
in ways that enhance development and social cohesion. Understanding how 
disasters and post-disaster aid efforts affect local livelihood patterns, social struc-
tures, and institutions is vital. The failure to tailor recovery activities to the needs 
of affected groups by missing particular segments of the population, or inequita-
bly distributing support, can result in mistargeted or inadequate forms of sup-
port, waste of financial resources, delays in recovery, and in some instances 
increased social tensions and conflict. There are opportunities for countries in 
East Asia and the Pacific to systematically use the social impact analysis in the 
post-disaster phase to shape the design of reconstruction interventions and move 
from analysis to better results on the ground for affected communities, as well as 
to take advantage of existing programs with strong community and household 
outreach to decrease risks and build resilience.
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What Needs to Be Done?

1. Enhance financial resilience through a mixture of adequate ex ante and ex 
post mechanisms. Have in place disaster risk-financing and insurance strate-
gies at the national and subnational levels to manage budget volatility linked 
to disasters to ensure the rapid disbursement and execution of funds after a 
disaster. Establish national disaster funds as a financial mechanism to con-
duct transparent and efficient post-disaster damage assessments of public 
assets (and low-income housing), mobilize immediate post-disaster funding, 
and execute the funds in close collaboration with relevant line ministries and 
public agencies. Disaster funds need to be made available as soon as seasonal 
forecasts are known. Limiting disbursement to after disasters occur may 
already be too late, particularly for slow-onset disasters such as droughts. 
Comprehensive tracking and monitoring systems need to be established for 
funding and recovery needs.

2. Use appropriate PDNAs to capture the range of socioeconomic and fiscal 
impacts of disasters and better shape recovery and DRM programs. The 
PDNA has been shown to strengthen coordination, leverage financing for mul-
tisectoral recovery, and mainstream DRM. Planners should focus on the most 
vulnerable groups, assessing their needs and implementing appropriate mea-
sures so they are not left out by the recovery and reconstruction process. 
Engagement of communities and stakeholder participation creates ownership 
in the reconstruction efforts and ensures long-term success. Community-
driven recovery and reconstruction projects are useful mechanisms for achiev-
ing sustainable impact on the ground. Use of the cross-sectoral PDNA will 
inform reconstruction and the recovery process as well as development plan-
ning. Whichever methodology is chosen, the PDNA should fit with national 
needs and should be replicable over time, as has been the case for Indonesia.

3. Make a social impact analysis part of PDNAs and systematically use it in the 
design of reconstruction interventions. A systematic use of the social impact 
assessment (SIA) in the design of reconstruction interventions facilitates coun-
tries in East Asia and the Pacific in moving from analysis to better results on 
the ground. Through a range of instruments and services, the World Bank can 
help governments in the region make necessary steps to increase their financial 
protection, strengthen institutional arrangements and community engage-
ment, and link PDNA with a resilient recovery with the overall long-term 
objective of a sustainable and resilient development.

4. Translate analysis into better results in DRM programs. Standardizing the 
use of SIA in PDNAs requires a sustained capacity-building effort with a 
focus on key government teams, local research institutions, and civil society 
organizations. The Philippines, for example, already has benefited from 
training; further capacity development is needed for other countries in East 
Asia and the Pacific to streamline the implementation of post-disaster SIAs. 
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Although universities and research institutes in several middle-income 
countries are well equipped to adopt and implement the SIA methodology, 
additional capacity development efforts may be needed for low-income 
countries. Regional partnerships and arrangements can help. Evidence from 
the Republic of the Union of Myanmar, the Philippines, and Thailand shows 
that the social impact of disasters deserves close attention from govern-
ments and partners. With various countries in East Asia and the Pacific 
experiencing recurrent disasters, understanding coping strategies, access to 
credit, and levels of debt of affected households and communities, as well as 
the role of formal and informal institutions in identifying and obtaining sup-
port, could provide significant insights for policy makers on how to develop 
programs that can build resilience and ease data collection requirements in 
the immediate post-disaster phase.

5. Promote resilient and sustainable planning and development. To reap the 
benefits of effective recovery programs, carry-over arrangements should be 
made to ensure that (1) the policy mandate, gains, and capacity strengthening 
resulting from this process translate into mainstreaming of risk reduction in 
regular development and planning and (2) the recovery experience and best 
practice is retained within institutions and among the public for future recon-
struction and recovery needs. Long-term disaster risk reduction measures 
should be integrated into all lines of a recovery program.

How Can the World Bank Help?

The World Bank helps countries in East Asia and the Pacific in addressing 
these challenges through (1) a selection of financial instruments, (2) policy 
advice, (3) PDNAs including a social impact analysis, and (4) community-
based programs. 

Emergency Recovery Loans (ERLs) help to finance recovery and reconstruc-
tion after a major external shock, such as disasters. They are also used to 
strengthen the management and implementation of reconstruction and recovery 
efforts, and to develop disaster-resilient technology and early warning systems to 
prevent or mitigate the impact of future emergencies. In East Asia and the Pacific, 
several reconstruction projects are financed through ERLs, such as the China 
Wenchuan Earthquake Recovery Project (US$710 million; see box 7.1), Samoa 
Post-Tsunami Reconstruction Project (US$9 million), Tonga Post-Tsunami 
Reconstruction Project (US$5 million), Typhoon Ketsana Reconstruction in 
Cambodia (US$20 million), and the Vietnam Natural Disaster Management 
Project (additional financing). 

Contingent financing takes the form of self-standing contingent loans or ex 
ante emergency components of standard investment operations. Before an emer-
gency, Contingent Emergency Response Components can be embedded in 
investment operations. They have been made part of investment lending projects 
in Bangladesh, Grenada, India, Indonesia, Lao PDR, and St. Vincent and the 
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Grenadines. In Lao PDR, following Typhoons Haima and Nok Ten in 2011, the 
contingent component was utilized to meet immediate emergency road repairs. 
The Development Policy Loan with Catastrophe Deferred Drawdown Option 
(Cat-DDO) is a self-standing ex ante contingent financing instrument available 
for World Bank countries. It offers immediate budget support to cover urgent 
financing needs in the aftermath of a national disaster while other resources, 
including national, bilateral aid, or reconstruction loans, are mobilized. The 
Philippines was the first country in East Asia and the Pacific with a Cat-DDO 
(amounting to US$500 million), which was fully disbursed following the devas-
tating impacts of Tropical Storm Sendong (Washi).

The Immediate Response Mechanism allows countries to quickly access 
funds. World Bank International Development Association clients can access 
up to 5 percent (or up to US$5 million) of the undisbursed balances of the 
country’s portfolio of investment projects. The instrument requires an oper-
ations manual and up-front agreements on  implementation arrangements 

Box 7.1 The Wenchuan Emergency Recovery Loan 

The US$710 million loan for the Wenchuan Earthquake Project (WERP) was approved in 2009 
and comprises two provincial parts: US$510 million for Sichuan and US$200 million for Gansu, 
the two provinces hardest hit by the 2009 earthquake. The focus is on the reconstruction of 
infrastructure such as roads, bridges, water supply, wastewater and solid waste, and health 
facilities in selected counties in both provinces and, in the case of Gansu, on the reconstruction 
of education facilities. The project is designed using a flexible framework approach. During 
project preparation, the Bank agreed on the general framework and principles with the central 
and the provincial governments, while the specific investments would be identified during 
project implementation. 

Numerous subprojects have been completed in the course of a year and are playing a cata-
lytic role in transforming cities, improving basic services and the quality of life and the environ-
ment. The project’s impacts are very apparent, and the loan has clearly leveraged additional 
investments in urban services and infrastructure and private development in cities. The inter-
national construction safety standards applied to the Bank-financed infrastructure are now 
being used for other investments as well.

The government, with support from the World Bank and Global Facility for Disaster Reduc-
tion and Recovery (GFDRR), has finalized an overall evaluation of China’s reconstruction efforts 
after the Wenchuan earthquake and is now planning to organize an international workshop to 
share the China and WERP experience in post-disaster recovery and provide advice on a range 
of issues, such as effective planning and managing emergency response, improving health 
services in the aftermath of disaster, and pairing programs to expedite reconstruction and 
integrated housing and livelihood improvement programs. The Bank is also implementing 17 
urban flood risk management projects, focusing mainly on structural measures, with an overall 
portfolio of nearly US$1.9 billion, out of which US$830 million is Bank-financed.

Source: World Bank staff.



124 Sustainable Recovery and Reconstruction

Strong, Safe, and Resilient • http://dx.doi.org/10.1596/978-0-8213-9805-0

and contingency components in place before disbursement. The Crisis 
Response Window provides limited additional financing, which can be 
accessed after severe exogenous shocks. Access is linked to country-specific 
circumstances such as magnitude of the crisis and access to alternative 
sources of financing.

The World Bank is helping countries in East Asia and the Pacific to improve 
their fund-tracking mechanisms to better respond to the needs of the affected 
populations. In Indonesia, Reconstruction Expenditure Tracking Analysis 
Methodology was developed in the aftermath of the 2004 earthquake and tsu-
nami to track financial progress. A joint team of the Reconstruction Agency and 
the World Bank tracked flows since the beginning of the recovery effort to 
establish geographical and sectoral gaps and identify underfunded regions and 
sectors. Based on these gap assessments, the government of Indonesia and the 
Multidonor Fund allocated additional funds to close the gaps (World Bank 
2011a). In the Philippines, following Tropical Storm Ondoy and Typhoon 
Pepeng in 2009, the Philippine government started an initiative to track assis-
tance from international partners, local civil society organizations, and the pri-
vate sector as well as from government. The next step is to institutionalize them 
into more permanent systems, as already planned in the Philippines.

The World Bank and GFDRR assist disaster-hit countries in assessing 
medium- and longer-term disaster impacts and recovery needs for sustainable 
recovery.2 Conducted immediately after the disaster, the PDNA is a government-
led exercise that estimates the economic impact of the disaster and determines 
needs for resilient recovery. The PDNA provides a baseline for external and 
domestic resource mobilization for recovery and forms the basis for the develop-
ment of a well-defined recovery framework that ensures needs are prioritized 
and sequenced correctly. The PDNA process has proven useful in strengthening 
coordination, leveraging financing for multisectoral recovery, and mainstreaming 
DRM into post-disaster sectoral work (box 7.2). For example, as a direct result 
of the PDNA in Manila following Typhoons Ondoy and Pepeng, the government 
is working with the World Bank to prepare a Flood Management Master Plan for 
metropolitan Manila. In Lao PDR, capacity building provided by the World Bank 
following the devastating Typhoon Ketsana in 2009 made a significant contribu-
tion to the government’s ability to assess damage and losses in the aftermath of 
Tropical Storm Haima in 2011, allowing previously trained government officials 
to lead a speedy, high-quality assessment. 

The World Bank is helping countries in East Asia and the Pacific to include 
a qualitative analysis of the social needs as part of the post-disaster needs 
assessment. Using mostly qualitative, field-based methods, the SIA can rapidly 
generate information on critical issues that would otherwise remain hidden (box 
7.3). The SIA has been instrumental in highlighting cross-cutting issues, such as 
social accountability and the use of negative coping strategies that do not fit 
neatly within one particular sector, the perspectives of affected communities 
and their key priorities, community dynamics and how these affect recovery, and 
identification of whether particular social groups or areas are (at risk of)  being 
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Box 7.2 Samoa Tsunami Post-Disaster Needs Assessment and Resilient  
Reconstruction

On September 29, 2009, a powerful earthquake struck the south of Samoa and was followed 
by a tsunami that impacted American Samoa, Samoa, and northern Tonga. In Samoa there 
were 143 reported deaths, and an estimated 5,274 people were made homeless. The main 
affected areas, with about 7 percent of the country’s population, were the southern, eastern, 
and southwestern coast of Upolu Island. Within two weeks of the disaster the government of 
Samoa launched a PDNA with the World Bank in the technical lead and a team made up of UN 
and Asian Development Bank partners.

The assessment estimated the sum of direct damages and economic losses in Samoa at 
US$124 million, equivalent to 22 percent of Samoa’s gross domestic product. The greatest 
costs were found in the transport sector, where the coastal road and accompanying sea 
walls were severely damaged. About 13 percent of the country’s housing stock was lost. A 
significant proportion of the affected population had chosen to relocate inland from the 
shore, and the government of Samoa decided to support this move with the provision of 
services. This move inland, as part of the recovery and future disaster risk reduction, raises 
the total post-tsunami recovery costs to about US$167.4 million. Results from the PDNA 
were used by the Ministry of Finance to prepare the midyear supplementary budget and 
the post-tsunami recovery program.

Source: World Bank staff based on World Bank, GFDRR, and Government of Samoa 2009.

Box 7.3 What Is a Post-Disaster Social Impact Analysis?

In the post-disaster context, social impact analysis is narrowly defined in the context of disas-
ter recovery.a It focuses on the social and socioeconomic aspects of people’s lives most closely 
connected to their efforts to rebuild their lives and communities. This includes how people 
manage the collective challenge of recovery, how the disaster and aid effort affect the assets 
and capabilities of different socioeconomic groups and their ability to recover their livelihoods, 
and how the disaster and aid effort affect social relations and community institutions. The 
approach uses standard tools and methodologies (participant observation, focus group dis-
cussions, and key informant interviews) adapted to the post-disaster context. SIA takes into 
account the existing constraints in financial resources, time, and local research capacity to 
ensure that data can be collected within the tight time frame of a standard PDNA. Research 
can usually be organized in four areas:

Socioeconomic Impacts: How do the disaster and aid effort affect the assets, capabilities, 
and ability to recover of different social groups? This includes impacts on the local socioeco-
nomic structure, including how people work and earn a living, impacts on people’s access to 
capital, impacts on managing land and other resources, and impacts on how people cope, 
including through migration.

box continues next page
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Box 7.3 What Is a Post-Disaster Social Impact Analysis? ( continued)

Impacts on Social Relations and Cohesion: How do the disaster and recovery effort affect 
social relations at a community level? This includes impacts on social capital and cohesion and 
impacts on the social composition of affected communities and relations among social groups 
differentiated by factors such as gender, ethnicity, age, religion, and, if relevant, caste.

Relief, Recovery, and Accountability: How do affected communities perceive, participate 
in, and negotiate their interests regarding the relief and recovery effort? This includes overall 
patterns of relief and reconstruction support; targeting equity and vulnerability; the process of 
delivery; decision making; and the resolution of problems related to the implementation of 
relief and reconstruction efforts.

Community and Institutional Impacts: How do the disaster and recovery effort affect 
community organizations and the rules, incentives, and social norms that govern how people 
interact and behave? This includes impacts on relations between community members and 
leaders and the impact on community and intervillage organizations. 

a. For a broad parameter of social analysis, see, for example, IAIA (2003) or World Bank (2003).

excluded from rehabilitation and reconstruction efforts. SIAs have been con-
ducted as part of PDNAs in the Republic of the Union of Myanmar, the 
Philippines (2009), and Thailand (2011). In the Philippines, analysis contained 
three main focus areas: livelihoods and coping strategies, social relations and 
cohesion, and local governance and social accountability. The findings, which 
were centered around governance, social accountability, people’s coping strate-
gies, and impacts on vulnerable populations, highlighted key issues that would 
not have been captured using the standard methodology alone. 

The World Bank helps to focus on vulnerable communities and households 
through community-driven development and innovative social protection inter-
ventions. As mentioned in chapter 2, engagement of communities and stake-
holder participation creates ownership in the reconstruction efforts and ensures 
long-term success (World Bank 2011a). In December 2010, the Bank rapidly 
mobilized US$3.5 million of grants through the Java Reconstruction Fund (JRF) 
to finance the reconstruction and rehabilitation of housing and community infra-
structure that was destroyed by the eruption of Mount Merapi through the exist-
ing CDD program (REKOMPAK). JRF/REKOMPAK, the government’s flagship 
poverty alleviation program, focuses heavily on a community-driven approach in 
all aspects of development, including infrastructure, savings/loans, employment, 
livelihoods, and post-disaster, post-conflict response (World Bank 2010a, 2010b). 
Based on the lessons learned from major housing reconstruction programs, Safer 
Homes, Stronger Communities: A Handbook for Reconstructing after Natural 
Disasters (World Bank 2010c) provides a framework for policy makers and proj-
ect managers to make the multisectoral decisions involved in major housing and 
community reconstruction projects that empower communities affected by 
disasters to build resilience against future vulnerability (box 7.4). 
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Linking social protection programs and CDD interventions with DRM can 
help build climate and disaster resilience hand in hand with the most vulnerable 
communities. As described in chapter 2, establishing systems that can respond 
quickly to disasters reduces delays for households in accessing resources to restore 
livelihoods. Good practice examples from Indonesia and the Philippines, using 
CDD approaches for post-disaster reconstruction, demonstrate the effectiveness of 
community-focused approaches when prior investments facilitated the creation of 
networks and resources to reach out to the populations at the grassroots level. 
International experience demonstrates that existing social protection programs can 
be rapidly scaled up (as well as scaled down) to include affected populations in the 
aftermath of a disaster. Gender disparity is a key concern in post-disaster recovery 
and reconstruction (box 7.5). An Australian Agency for International Development 
(AusAID)-funded program on Gender and Disasters, active in Indonesia, the 
Philippines, the Solomon Islands, and Vietnam, offers analytical and operational 
guidance to make DRM programs, including CDD programs, post-disaster assess-
ments, and post-disaster recovery, inclusive of gender needs.

The World Bank supports countries to link their recovery efforts with resil-
ient development. The Tonga Post-Tsunami Reconstruction Project supports the 
construction of cyclone-resistant housing, geographic information system (GIS) 
and risk assessment capacities, and the preparation of community DRM plans. 
In Samoa, the Post-Tsunami Reconstruction Project supports disaster-resilient 
community coastal infrastructure management plans. The World Bank assists the 
government in its efforts to support the relocation and rehabilitation of com-
munities living on the island of Upolu through a US$10 million International 
Development Association credit with additional grant co-financing of US$1.79 

Box 7.4 Safer Homes, Stronger Communities: Guiding Principles

•   Reconstruction begins the day of the disaster.
•   A good reconstruction policy helps reactivate communities and empowers people to rebuild 

their housing, their lives, and their livelihoods in a better and safer way. 
•   Reconstruction has to be sustainable to contribute to long-term development.
•   Community members should be partners in policy making and leaders of local implementation.
•   Civil society and the private sector play a vital role.
•   Reconstruction policy and plans should be financially realistic but ambitious with respect to 

disaster risk reduction.
•   Institutions matter and coordination among them improves outcomes. 
•   Reconstruction is an opportunity to plan for the future and carry lessons learned from the 

past. 
•   Relocation disrupts lives and should be minimized.
•   Assessment and monitoring can improve reconstruction outcomes.
•   Every reconstruction project is unique.

Source: Adapted from World Bank 2010c.
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Box 7.5 Gender Concerns and the Issue of Land Titling

In the post-disaster period, housing reconstruction, land titling, and ownership claims bear 
important gender dimensions. In Indonesia, in areas where land titling has been carried out, 
registration data from 1998 shows that 28 percent of titles are in women’s names. The Indian 
Ocean tsunami that struck Indonesia in 2004 affected more than 800 kilometers of coastline 
and destroyed up to 53,795 land parcels. A World Bank study (2010d), based upon experience 
from the Reconstruction of Aceh Land Administration System project to support reconstruc-
tion of housing and communities in post-tsunami Aceh and North Sumatra, finds that the 
tsunami disaster put women on the verge of losing livelihoods and assets, because women’s 
land and property rights were not acknowledged uniformly, and that affected women found 
it difficult to register and secure a title certificate for inherited claims.

Lessons learned: Prior registration of houses and land ownership taking into consideration 
both the male and female owners is an indispensable step forward in helping with relocation 
and asset compensation processes. The World Bank has been helping women in many coun-
tries to better understand their rights and secure clear land title to their properties. Examples 
of recent World Bank operations in land titling include Honduras and the Philippines. In the 
case of a disaster, clear land titling rights help to protect women from losing assets due to lack-
ing documentation or administrative insecurities.

Source: World Bank 2011b. 

Box 7.6 Linking Recovery with Resilient Development in Aceh

Through trust-funded activities under the Multidonor Fund for Aceh and Nias and the Java 
Reconstruction Fund, the World Bank mobilized US$785 million for post-tsunami reconstruction 
in Aceh and for post-earthquake reconstruction in Yogyakarta. With support from the Global 
Facility for Disaster Reduction and Recovery, the Bank also managed a total of US$3.25 million 
for technical assistance to support risk identification, integration of risk reduction in investment 
projects, and identification of policy options for catastrophic risk financing. To date the above 
post-disaster reconstruction had built more than 34,000 earthquake-resistant houses, 2,655 
kilometers of roads, 936 bridges, and 1,473 irrigation channels. Disaster-contingent compo-
nents and disaster mitigation have also been included in two World Bank–supported projects 
(PNPM-Urban III/CDD, US$85 million, and WINRIP/road improvement, US$250 million). 

In ex ante risk reduction, Indonesia’s central government developed a master plan for 
reconstruction through the national planning agency. The plan laid out a vision for recon-
struction across all sectors, including post-disaster spatial planning, land-use, and related 
affairs. After the master plan for reconstruction was issued, the central government estab-
lished the Agency for the Rehabilitation and Reconstruction of Aceh and Nias. This reconstruc-
tion agency had a mandate to coordinate and implement reconstruction projects including 
those by foreign agencies. Working on the principle of new post-disaster spatial plans to 

box continues next page
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million from the Pacific Region Infrastructure Facility. The project provides  
(1) improved road and pedestrian access to relocation areas, (2) restored road 
access to communities affected through repairs to main and secondary land 
transport routes and associated seawalls damaged by the tsunami, (3) a more 
resilient road network that provides continued access to populated areas during 
and after disasters, and (4) improved planning through updated coastal infra-
structure management plans and improved base and hazard mapping. Box 7.6 
describes the experience in linking recovery with resilient development in Aceh. 

Notes

 1. Based on World Bank (2011a): Delayed recovery (1) exacerbates traumatic effects 
and immediate impacts of a disaster, (2) can cause nonresilient restoration or recon-
struction of social, physical, and productive infrastructure and restore the very vulner-
abilities that caused the disaster in the first place, and (3) can exacerbate indirect and 
long-term effects, causing economic slowdown, disruption of regional and global trade 
patterns, reduced incomes and liquidity in the local economies, unemployment, and 
other problems, with ramifications ranging from chronic indebtedness to malnutrition 
to gender inequity. In economic terms, delayed reconstruction adds to the already high 
cost of impacts on human, economic, and fiscal resources. 

 2. From 2008 to 2012 the World Bank supported the governments of Cambodia 
(Typhoon Ketsana), Indonesia (earthquake), Lao PDR (Tropical Storm Haima and 
Typhoon Ketsana), the Philippines (Tropical Storm Sendong and Typhoons Ondoy 
and Pepeng), Samoa (tsunami), and Thailand (floods) to conduct PDNAs that formed 
the basis for reconstruction and recovery and helped mobilize international financial 
support for reconstruction. After Cyclone Nargis in the Republic of the Union of 
Myanmar in 2008, the Bank with the UN supported ASEAN in the Post-Nargis Joint 
Assessment.
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reduce vulnerability of populations in risk-averse areas, a resettlement policy had to be  
instituted in certain cases. Early in the reconstruction process, the Executing Agency for Reha-
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provided local authorities with funds to acquire new lands for resettlement, providing the 
most at-risk families with the means to reduce their vulnerability.
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Urbanization by Region 

A P P E N D I x  A



Figure A.1 Growth of Cities 
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Source: UN DESA (United Nations Department of Economic and Social Affairs/Population Division). 2011. World Urbanization Prospects: The 2011 Revision. New York.
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Figure A.2 Growth of Urban Population
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Large-Scale Disasters in Asia 2008–11

A P P E N D I x  B

Figure B.1 Large-Scale Disasters in Asia 2008–11

Source: World Bank staff based on data accessed from CRED EM-DAT database 2012. The International Disaster Database. Centre 
for Research on the Epide miology of Disasters (CRED), Brussels. http://www.emdat.be/database. Accessed September 2012.
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Vulnerability of Cities to Multiple 
Hazards in East Asia and the Pacific

A P P E N D I x  C

Figure C.1 Cities in East Asia and the Pacific Vulnerable to Multiple Hazards

Source: World Bank staff with data from UN DESA 2011 and CIESIN. UN DESA (United Nations Department of Economic 
and Social Affairs/Population Division). 2011. World Urbanization Prospects: The 2011 Revision. New York.
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A P P E N D I x  D

The Hyogo Framework for Action (HFA) offers a means of monitoring the status 
of key disaster risk management indicators in a consistent methodology. Although 
there are invariably gaps in reported data, the available results from the 2009–11 
National Progress Reports (see UNISDR 2011a, 2011b, 2011c) are valuable for 
assessing the current status in countries in East Asia and the Pacific. The list 
below highlights the indicators from priorities 2 and 3 that are most relevant for 
risk identification:

1. Ensure that disaster risk reduction is a national and a local priority with a 
strong institutional basis for implementation.

2. Identify, assess, and monitor disaster risks and enhance early warning.
2.1  National and local risk assessments based on hazard data and vulnerability 

information are available and include risk assessments for key sectors. 
2.2  Systems are in place to monitor, archive, and disseminate data on key hazards 

and vulnerabilities.
3. Use knowledge, innovation, and education to build a culture of safety and 

resilience at all levels. 
3.1  Relevant information on disasters is available and accessible at all levels, to all 

stakeholders.
3.2  Research methods and tools for multirisk assessments and cost-benefit analysis 

are developed and strengthened.
4. Reduce the underlying risk factors.
5. Strengthen disaster preparedness for effective response at all levels. 

The averaged results in figure D.1 are self-reported by the countries on a 1–5 
scale with 1 representing “minor” achievement and 5 indicating “comprehensive” 
achievement. The score averaged across indicators 2.1, 2.2, 3.1, and 3.2 is avail-
able for a selection of countries in East Asia and the Pacific to capture a metric 

Risk Identification Monitoring
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Table D.1 Select Survey Results Related to Risk Identification from HFA National Progress Reports 

Average risk  
identification  

indicator (sorted 
low to high)

2.1 Is there  
a national  

multihazard  
risk assessment 

available to  
inform planning 

and development 
decisions?

2.2 Are disaster 
losses  

systematically 
reported,  

monitored,  
and analyzed?

3.1 Is there  
a national  

disaster  
information  

system publicly 
available?

3.3 Is DRR  
included in  

the national  
scientific  

applied-research 
agenda/budget?

Marshall Islands  2.00 No No No No

Timor-Lestea  2.00 Yes Yes No No

Mongolia  2.25 Yes No No Yes

Samoa  2.50 No No No No

Solomon Islands  2.50 No No No No

Vanuatu  2.50 No Yes Yes No

Cook Islands  2.75 No No Yes Yes

Fiji  2.75 No No No No

Vietnama  2.75 No Yes Yes Yes

Lao PDR  3.25 Yes No No No

Philippinesa  3.25 Yes Yes Yes Yes

Thailand  3.50 Yes NR NR NR

Indonesia  3.75 Yes Yes Yes Yes

Japan  4.00 Yes Yes Yes Yes

Malaysia  4.25 NR NR No Yes
% yes 46.7 40.0 40.0 46.7

Source: UNISDR 2011a. 
Note: DRR = disaster risk reduction. NR = no response.
a. Interim reports. 

Figure D.1 Indicator Results Related to Risk Identification HFA National Progress Reports

Source: UNISDR 2011a. 
Note: LDC = least developed country.
a. Indicates results from 2007–09.
b. Interim reports.
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related to risk identification. General trends show that for the least-developed 
countries (LDCs), the average result is 2.3 and is a full point lower than the aver-
age for non-LDCs. As part of the survey process key questions are asked related 
to specific indicators. Table D.1 summarizes the results of the questions for the 
risk identification–related indicators. 
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A P P E N D I x  E

Short Term (as Soon as Possible)

1. Initiate at least one narrowly focused earthquake risk reduction program in a 
major metropolitan area for maximum impact on potential life and economic 
losses in the public sector; possibly start with schools and hospitals for life 
losses, and power generation and distribution systems for economic losses.

2. Assess integration of earthquake risk assessments and risk reduction into all 
major future infrastructure investments.

3. Review and update existing building codes and their enforcement, specifically 
for earthquakes.

4. Conduct a critical review of national earthquake risk reduction policies and laws.

Medium Term (the Next 5 Years)

1. Complete one large but narrowly focused earthquake risk reduction program 
for maximum impact on life losses in the public sector as a demonstration 
project. The ISMEP program in Turkey is a good example.

2. Complete one narrowly focused earthquake risk reduction program for maxi-
mum impact on economic losses in the public sector as a demonstration project.

3. Demonstrate that cost-effective strengthening options are available for vulner-
able structures and gain public support; schools are easiest.

4. Redefine the earthquake hazardous areas based on history and additional 
research, especially on geologic faults.

5. Redefine tsunami hazardous areas; improve tsunami warning systems.
6. Update the codes and add requirements for the strengthening of existing 

buildings.
7. Strengthen enforcement of the codes and the inspection of construction.
8. Conduct training programs for structural engineers in earthquake risk analysis 

and risk reduction, including strengthening of existing vulnerable structures. 
Training programs for contractors and the trades would also be very useful.

Action Plan for Building Earthquake 
Resilience
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9. Mandate professional registration for structural engineers, particularly in the 
earthquake areas of each country.

Long Term (5–10 Years)

1. Initiate and support long-term earthquake risk reduction programs to impact 
all key public sectors.

2. Support or initiate long-term earthquake risk reduction programs for the high-
est risk private structures, which are typically the most vulnerable structures in 
the region.

3. Support or initiate long-term earthquake risk reduction programs for the high-
est risk industries and maximum economic impact.

4. Pass legislation to require strengthening of private sector structures and infra-
structure with or without public financing but with incentives.

Source: World Bank. 2010. It Is Not Too Late: Preparing for Asia’s Next Big Earthquake, with Emphasis on the Philippines, Indonesia, 
and China [Policy Note], by P.I. Yanev. Washington, DC: World Bank.
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A P P E N D I x  F

Countries in East Asia and the Pacific are based on World Bank regions. 
Meteorological services are based on World Meteorological Organization 
regional membership (including designated NMS [national meteorological 
service]). The numbers following the World Bank East Asia and the Pacific 
countries indicate the composite classification of the NMSs according to their 
capacity to observe and forecast, provide climate services, and deliver services. 
0 = no services; 1 = basic services; 2 = essential services; 3 = full services;  
4 = advanced services. (See chapter 5 for definitions.)

Classification of Meteorological 
Services in East Asia and the Pacific

Countries in the World Bank East Asia and the Pacific region:

Cambodia (1)
China (4)
Indonesia (3)
Japan (4)

Korea, Rep. (4)
Lao PDR (2)
Malaysia (3)
Mongolia (2)

Rep. of the Union of Myanmar (1)
Pacific island countries (0–1)
Papua New Guinea (1)
Philippines (3)

Singapore (3)
Thailand (3)
Timor-Leste (3)
Vietnam (2–3)

WMO Region II (Asia) countries, which overlap with East 
Asia and the Pacific geographically, as well as the most 
developed NMSs in WMO region II (denoted by **)

WMO Region V (South West Pacific) countries including 
the most developed that have regional responsibilities 
(denoted by ++)

Cambodia (Department of Meteorology)
China (China Meteorological Administration)**

Hong Kong SAR, China (Hong Kong Observatory)**

India (India Meteorological Department)**

Japan (Japan Meteorological Agency)**

Korea, Dem. People’s Rep. (State Hydrometeorological 
Administration)

Korea, Rep. (Korea Meteorological Administration)**

Lao PDR (Department of Meteorology)
Macao SAR, China (Meteorological and Geophysical Bureau)
Mongolia (National Agency for Meteorology, Hydrology, 

and Environmental Monitoring)
Rep. of the Union of Myanmar (Department of 

Meteorology and Hydrology)
Russian Federation (Russian Federal Service for 

Hydrometeorology and Environmental Monitoring)**

Thailand (Thai Meteorological Department)
Vietnam (Hydrometeorological Service)

Australia (Bureau of Meteorology)++

Brunei Darussalam (Brunei Darussalam Meteorological 
Service)

Cook Islands (Cook Islands Meteorological Service)
Fiji (Fiji Meteorological Service)
French Polynesia (Météo France Polynésie Française)
Indonesia (Meteorological, Climatological, and Geophysical 

Agency)
Kiribati (Kiribati Meteorological Service)
Malaysia (Malaysian Meteorological Department)
Micronesia, Fed. Sts. (FSM Weather Station)
New Caledonia (Météo France Nouvelle Calédonie)
New Zealand (New Zealand Meteorological Service)++

Niue (Niue Meteorological Service)
Papua New Guinea (Papua New Guinea Meteorological 

Service)
Philippines (Philippine Atmospheric Geophysical and 

Astronomical Services Administration)
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Samoa (Samoa Meteorology Division)
Singapore (Meteorological Service Division)
Solomon Islands (Solomon Islands Meteorological Service)
Timor-Leste (Dirrecão Nacional Meteorologia e Geofisica)
Tonga (Tonga Meteorological Service)
United Kingdom (Met Office)++

United States (National Oceanic and Atmospheric 
Administration)++

Vanuatu (Vanuatu Meteorological Service)
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A P P E N D I x  G

The following composite criteria are adapted from World Meteorological 
Organization (WMO) climate services and public weather services and expert 
opinion, which includes the capacity of the National Meteorological Service 
(NMS) or National Hydrometeorological Service (NHS) to maintain an observ-
ing network and provide forecasts and provide climate services and deliver 
weather, water, and climate services to users.

Observing and Forecasting Systems

Category 1: Basic Observations and Forecasting
In this category, it is expected that an NMS has the capacity to support a synop-
tic meteorological network, shares these data on the Global Telecommunication 
System (GTS), and can provide a minimum weather forecasting capability con-
sisting of at least a one-day forecast based on access to forecasts available on the 
GTS. NMS has sufficient staff to maintain an observing network but may not 
operate forecasting on a 24-hour, seven-days-a-week basis. Warnings are limited 
or not issued.

Category 2: Essential Observations and Forecasting
In this category, it is expected that in addition to capabilities in Category 1, the 
NMS would also routinely measure the structure of the atmosphere using radio-
sondes. Automation of observing network is routine. The NMS should also have 
access to satellite data with the capacity to derive precipitation estimates and the 
capability to provide flash flood forecasting guidance. The forecasting system 
should extend from 0 to 3 days based mostly on access to products available on 
the GTS. If the NMS is responsible for aviation meteorology, it should meet the 
standards established by WMO and the International Civilian Aviation 
Organization. If responsible for hydrology, a complete hydrological network of 
gauges to monitor major rivers is supported. Reliable warnings are routinely 

Weather and Climate Services 
Progress Model
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issued. The observing network is sustainable with sufficient budget operating for 
operations and maintenance. 

Category 3: Full Observations and Forecasting
Building on Categories 1 and 2, in this category, observations extend to smaller 
scales and include ground-based remote sensing techniques, such as radar. 
Limited area modeling systems are available. Using local data assimilation and 
numerical models, high-resolution spatially differentiated short-time scale fore-
casts are produced with emphasis on 0–6 hours for extreme events. Hydrological 
modeling and flood forecasting on all relevant time scales is routine. The NMS 
has the capacity to tailor forecasts to specific users. A multihazard warning sys-
tem exists. 

Category 4: Advanced Observations and Forecasting
In addition to the foregoing capabilities, the NMS has an extensive research pro-
gram and introduces new observational and forecasting technologies and tech-
niques as needed. The NMS has the capacity to support requirements of other 
NMSs. The observing network is comprehensive, is sufficient to meet main user 
needs, and may incorporate external observations from other suppliers, for 
example, agro-meteorological network operated by a Ministry of Agriculture or 
hydrological network operated by a Ministry of Energy or Water Resources. A 
high degree of cooperation between government departments and between gov-
ernment and civil society is evident. Forecasts of weather impacts on specific 
sectors are routine and generally developed with users of these forecasts. 

Weather Services Delivery

Category 0: No Service Delivery
NMS has no knowledge of the users or their requirements for products or ser-
vices. No concept of service delivery, just data or simple products issued. No 
measures of performance for either accuracy or service delivery are in place. No 
concept or communication of service delivery principles. 

Category 1: Basic Service Delivery
Users are known, but no process for user engagement exists. User requirements 
for service delivery are not well defined. Services do not respond to changing 
user needs and new technology. Products are documented with limited 
descriptive information. Some developing measures are in place to evaluate 
and monitor performance and outcomes. The verification of accuracy and/or 
service delivery takes place, but no systematic process exists to use this infor-
mation to improve the service. The concept of service delivery has been intro-
duced, and an assessment of current status has been undertaken. No formal 
service delivery training in place, though informal communication of service 
delivery principles exists.
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Category 2: Essential Service Delivery
Users are able to contact NMSs, and their feedback is recorded. There are no 
formal processes for using the feedback received in development of services. User 
requirements are defined with limited documentation. Measures of verification 
and service delivery are in place but are not informed by user requirements. An 
Action Plan has been created to improve the level of current service delivery and 
resources have been identified to implement it. A Service Delivery Champion 
has been identified but does not have appropriate support from all levels of 
NMHSs to deliver improvements to Service Delivery.

Category 3: Full Service Delivery
NMSs seek input on an ad hoc basis from users to inform development of services. 
Requirements are defined in documents agreed upon with the customer but are 
not routinely updated. User feedback is used to inform changes and developments 
to services. Products and services are consistently documented. Service-Level 
Agreements are defined. User requirements inform the measures of performance. 
Findings are used to identify areas for improvement. Subsequent actions are 
undertaken in an ad hoc manner. An Action Plan is being implemented to 
improve service delivery, and the outcomes are being monitored. All members of 
staff are fully aware of the Action Plan and their roles and responsibilities. Formal 
training is provided. There is an ad hoc process for staff to provide ideas for 
improvements to service delivery.

Category 4: Advanced Service Delivery
A consistent on-going dialogue is maintained with users in respect of their needs 
and the services they receive. Requirements are defined in documents agreed 
upon with the customer, and routinely updated using feedback from users. Users 
are consulted to inform development of products and services. The service 
defined in the Service-Level Agreement is agreed upon with the customer based 
on user consultation. Measures of performance are based on user need, are 
reported regularly, and are consistently used to inform decisions on improve-
ments. The status of service delivery is reviewed on a regular basis. The Action 
Plan evolves in response to the outcome of the reviews. There is a culture of 
providing best possible service delivery. Innovative ideas form a routine input to 
the Continual Service Improvement process.

Climate Services

Category 1: Basic Climate Services
Functions of NMSs in this category include design, operation, and mainte-
nance of national climate observing systems; data management including qual-
ity assurance and quality control; development and maintenance of data 
archives; climate monitoring; oversight on climate standards; climate diagnos-
tics and climate analysis; climate assessment; dissemination via a variety of 
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media of climate products based on data; participation in regional climate 
outlooks; and some interaction with users, to meet requests and gather feed-
back. All NMSs will therefore perform the functions of national climate cen-
ters performing the basic climate services. Optimally, staff in Category 1 
NMSs should be proficient in climate statistics, homogeneity testing tech-
niques, and quality assurance techniques.

Category 2: Essential Climate Services
In addition to performing all the functions as a national climate center provid-
ing basic climate services of Category 1, NMSs should have the capacity to 
develop and/or provide monthly and longer climate predictions, including 
seasonal climate outlooks, both statistical and model-based; should be able to 
conduct or participate in regional and national climate outlook forums; 
should interact with users in various sectors to identify their requirements for 
and provide advice on climate information and products; and should get feed-
back on the usefulness and effectiveness of the information and services pro-
vided. Category 2 NMSs would add value from national perspectives on the 
products received from Regional Climate Centers and in some cases Global 
Prediction Centers, conduct climate watch programs, and disseminate early 
warnings. Staff in Category 2 should be proficient in development and inter-
pretation of climate prediction products, and in assisting users in uptake of 
these products.

Category 3: Full Climate Services
In addition to functions discharged by Category 2 NMSs, the Category 3 
NMSs would have the capacity to develop and/or provide specialized climate 
products to meet the needs of major sectors and should be able to downscale 
long-term climate projections as well as develop and/or interpret decadal 
climate prediction (as and when available). These NMSs would meet the 
requirements for climate information and products to cover all the elements 
of Climate Risk management, from risk identification, risk assessment, plan-
ning and prevention, services for response and recovery from hazards, infor-
mation relevant to climate variability and change, and information and advice 
related to adaptation. They would serve to build societal awareness to climate 
change issues and provide information relevant to policy development and a  
national action plan. Staff in Category 3 NMSs will require special knowledge 
in risk and risk management and may have knowledge of financial tools for 
risk transfer.

Category 4: Advanced Climate Services
In addition to the functions discharged by Category 2 and Category 3 NMSs, 
the Category 4 NMSs have certain in-house research capacities and would be 
able to run Global and Regional Climate Models. They would be able to work 
with sector-based research teams and develop application models (for example, 
to combine climate and agriculture information and produce food security 
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products), and to develop software and products suites for customized climate 
products. Staff in Category 4 NMSs will have modeling and statistical expertise 
in a multidisciplinary context, and will be able to downscale global scale infor-
mation to regional and national levels. They would also be required to receive 
and respond to user requirements for new products.
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A P P E N D I x  H

Overview of World Bank Activities 
in East Asia and the Pacific

Source: World Bank staff; East Asia and Pacific countries location based on World Bank, ESRI base map, 2012.

Figure H.1 Map of World Bank Lending Activities in East Asia and the Pacific

Rep. of
the Union
of Myanmar
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Institutional and Capacity Building

•	 Capacity building: Since 2009, more than 1,500 participants from 40 cities in 
24 countries across East Asia and the Pacific, and in some sessions, across mul-
tiple regions including Africa, the Middle East and North Africa, and South 
Asia, benefited from 17 learning sessions as part of the Disaster Risk Manage-
ment (DRM) series open to government officials, policy makers, and practitio-
ners, organized through the Global Development Learning Network together 
with the World Bank’s partners.

•	 Knowledge transfer through timely analytical work focusing on key issues: 
Cities and Flooding: A Guide to Integrated Urban Flood Risk Management for the 
21st Century (2012); Advancing Disaster Risk Financing and Insurance in 
ASEAN Member States: Framework and Options for Implementation (2012); 
Safer Homes, Stronger Communities: A Handbook for Reconstructing after Natu-
ral Disasters (2010); and Preparing for Asia’s Next Big Earthquake (2010). 

•	 Social impact analysis: This is now a standard part of World Bank–supported 
post-disaster needs assessments in the region, with experience in the Republic 
of the Union of Myanmar, the Philippines, and Thailand. 

•	 Partnerships: Leveraging and fostering programs and investments in cooperation 
with the Asian Development Bank (ADB), Association of Southeast Asian 
Nations (ASEAN), Asian Disaster Preparedness Center (ADPC), Australian 
Agency for International Development (AusAID), Japan Aerospace Exploration 
Agency (JAXA), Japan Asian Disaster Reduction Center (ADRC), Republic of 
Korea National Emergency Management Agency (NEMA), Applied Geo-
Science and Technology Division of the Secretariat of the Pacific Community 
(SOPAC), United Nations International Strategy for Disaster Reduction 
(UNISDR), World Meteorological Organization (WMO), and others. 

Risk Identification

•	 Risk assessment: The Pacific Catastrophe Risk Assessment and Financing Ini-
tiative (PCRAFI) developed with SOPAC, which provides 15 Pacific island 
countries with disaster risk assessment tools to help them better understand, 
model, and assess their exposure and vulnerability to disasters, started its next 
phase to develop regional and country-level disaster risk financing solutions.

•	 Risk information: The World Bank–wide Open Data for Resilience Initiative 
(OpenDRI) aims to reduce the impact of disasters by empowering decision 
makers with better information and the tools to support their decisions.

Risk Reduction

•	 Infrastructure investments: These investments, including the Western Indone-
sia National Roads Improvement Project and the Second Northern Mountains 
Poverty Reduction Project in Vietnam, have components with built-in resil-
ience measures. 
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•	 Urban resilience: The Building Urban Resilience Program, funded by the Aus-
AID East Asia Infrastructure Growth Fund, supports city-level investment 
decisions by identifying the key drivers of risk to disasters and climate change, 
and creating a set of web-based open-source risk assessment tools used in deci-
sion making by city-level institutions, private investors, communities, and plan-
ners of infrastructure services.

•	 Linking DRM and climate change adaptation: The Bank does this through 
investments, such as the Adaptation Projects in Kiribati and the Solomon 
Islands. 

Emergency Preparedness

•	 Early warning systems: With WMO and UNISDR, the Bank is supporting an 
assessment of hydromet services in Cambodia, Indonesia, the Lao People’s 
Democratic Republic, the Philippines, and Vietnam to better collect, process, 
and disseminate hydromet hazard data.

•	 Risk management tools: The InaSAFE platform and suite of analytical tools, 
prepared by the GFDRR Labs and the Australia-Indonesia Facility for Disaster 
Reduction in partnership with the Indonesian National Disaster Management 
Agency helps disaster risk managers with contingency planning and invest-
ment decisions. 

Financial Protection

•	 Budget support: In the Philippines, a DRM development policy loan with a 
Catastrophe Deferred Drawdown Option worth US$500 million offers imme-
diate liquidity to mitigate the government’s fiscal exposure to a disaster. 

•	 Quick disbursing contingent financing components: These are now routinely 
embedded in investment projects in East Asia and the Pacific, such as in Lao 
PDR, that provide rapid investment funding in the event of a major natural 
disaster. 

•	 Insurance: In Mongolia, an Index-Based Livestock Insurance Program has sup-
ported the establishment and scaling up of a new approach to insurance for 
weather-related livestock losses, which includes an International Development 
Association-financed contingent debt facility for rapid drawdown.

•	 Risk modeling: In Indonesia, the Bank is working with the Ministry of Finance’s 
Fiscal Risk Office to better model the contingent risks of disasters.

Sustainable Recovery and Reconstruction

•	 Post-disaster assessment: Between 2008 and 2012, in partnership with the 
European Union and the United Nations, the Bank has supported the gov-
ernments of Cambodia, Indonesia, Lao PDR, the Philippines, Samoa, and 
Thailand and ASEAN in the Republic of the Union of Myanmar to conduct 
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post-disaster needs analyses to support rapid, sustainable recovery and recon-
struction planning, and to mobilize international funding.

•	 Reconstruction financing: The Bank partnered with the government of Indo-
nesia as part of the Aceh reconstruction by managing the US$685 million 
multidonor trust fund. Current lending projects include the China Wenchuan 
Earthquake Recovery Project, Samoa Post-Tsunami Reconstruction Project, 
Tonga Post-Tsunami Reconstruction Project, Typhoon Ketsana Reconstruction  
(Cambodia), and the Vietnam Natural Disaster Management Project (Addi-
tional Financing).

•	 Community-driven resilient reconstruction: The Bank rapidly mobilized 
US$3.5 million of grants through the Java Reconstruction Fund to finance 
the reconstruction and rehabilitation of housing and community infra-
structure after the eruption of Mount Merapi through the existing 
 community-driven development program (REKOMPAK). In Vietnam the 
model of community-based DRM piloted under the First National DRM 
Project has been scaled up nationally. The Tonga Post-Tsunami Recon-
struction Project supports the construction of cyclone-resistant housing 
with equipment for hazard and risk assessment, institutional strengthening of 
the planning and global information services units, and preparation of com-
munity DRM plans. The Samoa Post-Tsunami Reconstruction Project sup-
ports community coastal infrastructure management plans.
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A P P E N D I x  I

All terminology is taken from the IPCC glossary (IPCC 2012), apart from “risk 
assessment,” which is taken from the 2009 UNISDR glossary, and “fragility,” which 
follows the World Bank definition. 

Adaptation: In human systems, the process of adjustment to actual or expected 
climate and its effects, in order to moderate harm or exploit beneficial opportu-
nities. In natural systems, the process of adjustment to actual climate and its 
effects; human intervention may facilitate adjustment to expected climate. 

Capacity: The combination of all the strengths, attributes, and resources available 
to an individual, community, society, or organization that can be used to achieve 
established goals.

Climate change: A change in the state of the climate that can be identified (for 
example, by using statistical tests) by changes in the mean and/or the variability 
of its properties and that persists for an extended period, typically decades or 
longer. Climate change may be due to natural internal processes or external 
forces, or to persistent anthropogenic changes in the composition of the atmo-
sphere or in land-use.

Climate extreme (extreme weather or climate event): The occurrence of a value 
of a weather or climate variable above (or below) a threshold value near the 
upper (or lower) ends of the range of observed values of the variable. For simplic-
ity, both extreme weather events and extreme climate events are referred to 
collectively as “climate extremes.” 

Disaster: Severe alterations in the normal functioning of a community or a soci-
ety due to hazardous physical events interacting with vulnerable social condi-
tions, leading to widespread adverse human, material, economic, or environmen-
tal effects that require immediate emergency response to satisfy critical human 
needs and that may require external support for recovery.

Disaster risk: The likelihood over a specified time period of severe alterations in 
the normal functioning of a community or a society due to hazardous physical 

Glossary of Key Terms
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events interacting with vulnerable social conditions, leading to widespread 
adverse human, material, economic, or environmental effects that require imme-
diate emergency response to satisfy critical human needs and that may require 
external support for recovery.

Disaster risk management: Processes for designing, implementing, and evaluating 
strategies, policies, and measures to improve the understanding of disaster risk, 
foster disaster risk reduction and transfer, and promote continuous improvement 
in disaster preparedness, response, and recovery practices, with the explicit pur-
pose of increasing human security, well-being, quality of life, and sustainable 
development.

Disaster risk reduction: Denotes both a policy goal or objective, and the strategic 
and instrumental measures employed for anticipating future disaster risk; reduc-
ing existing exposure, hazard, or vulnerability; and improving resilience.

Early warning system: The set of capacities needed to generate and disseminate 
timely and meaningful warning information to enable individuals, communities, 
and organizations threatened by a hazard to prepare and to act appropriately and 
in sufficient time to reduce the possibility of harm or loss.

Fragility: A fragile situation is defined as having either (1) a composite World 
Bank, African Development Bank, and Asian Development Bank Country Policy 
and Institutional Assessment rating of 3.2 or less or (2) the presence of the 
United Nations and/or regional peace-keeping or peace-building mission (for 
example, African Union, European Union, NATO), with the exclusion of border-
monitoring operations, during the last three years.

Governance: This can be understood as the structures of common governance 
arrangements and processes of steering and coordination—including markets, 
hierarchies, networks, and communities. Formal and informal governance struc-
tures also determine vulnerability because they influence power relations and 
risk perceptions, and constitute the context in which vulnerability, risk reduction, 
and adaptation are managed. Countries with institutional and governance fra-
gilities often lack the capacity to identify and reduce risks and to deal with emer-
gencies and disasters effectively.

Hazard: The potential occurrence of a natural or human-induced physical event 
that may cause loss of life, injury, or other health impacts, as well as damage and 
loss to property, infrastructure, livelihoods, service provision, and environmental 
resources.

Mitigation (of disaster risk and disaster): The lessening of the potential adverse 
impacts of physical hazards (including those that are human-induced) through 
actions that reduce hazard, exposure, and vulnerability.

Natural hazard: The potential occurrence of a natural physical event that may 
cause loss of life, injury, or other health impacts, as well as damage and loss to 
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property, infrastructure, livelihoods, service provision, and environmental 
resources.

Preparedness: The knowledge and capacities developed by governments, profes-
sional response and recovery organizations, communities, and individuals to 
effectively anticipate, respond to, and recover from the impacts of likely, immi-
nent, or current hazard events or conditions. 

Prevention: Disaster prevention expresses the concept and intention to com-
pletely avoid potential adverse impacts through action taken in advance. 
Examples include dams or embankments that eliminate flood risks, land-use 
regulations that do not permit any settlement in high-risk zones, and seismic 
engineering designs that ensure the survival and function of a critical building in 
any likely earthquake. Very often the complete avoidance of losses is not feasible, 
and the task transforms to that of mitigation. Partly for this reason, the terms 
prevention and mitigation are sometimes used interchangeably in casual use.

Recovery (days to months): The situation returns to a relatively normal state (but 
not normality). Throughout reconstruction (months to years), the region is slowly,  
fully returned to normality.

Resilience: The ability of a system and its component parts to anticipate, absorb, 
accommodate, or recover from the effects of a hazardous event in a timely and 
efficient manner, including through ensuring the preservation, restoration, or 
improvement of its essential basic structures and functions.

Response (0–10 days) and Relief (0–25 days): The situation is stabilized, includ-
ing rescue, immediate medical aid, food and emergency shelter provisions, dead 
are cared for, and dangerous structures and situations are identified and isolated 
or controlled. 

Risk assessment: A methodology to determine the nature and extent of risk by 
analyzing potential hazards and evaluating existing conditions of vulnerability 
that together could potentially harm exposed people, property, services, liveli-
hoods, and the environment on which they depend.

Risk governance: Describes a process of exchanging, integrating, and sharing 
knowledge and information, which engages a wide range of stakeholder 
groups, such as scientists, policy makers, private firms, nongovernmental 
organizations, media, educators, and the public. The risk governance frame-
work offers a systematic way to help situate such judgments about disaster 
management, risk reduction, and risk transfer. Risk governance consists of 
four phases—pre-assessment, appraisal, characterization/evaluation, and 
management—in an open, cyclical, iterative, and interlinked process. Risk 
communication accompanies all four phases. This process is consistent with 
those in the UNISDR Hyogo Framework for Action. Risk governance uses 
concepts from probabilistic risk analysis to help judge appropriate allocations 
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in level of effort and over time and among risk reduction, risk transfer, and 
disaster management actions. 

Risk transfer: The process of formally or informally shifting the financial conse-
quences of particular risks from one party to another whereby a household, com-
munity, enterprise, or state authority will obtain resources from the other party 
after a disaster occurs, in exchange for ongoing or compensatory social or finan-
cial benefits provided to that other party.

Reference

IPCC. 2012. Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
Adaptation. Special Report of Working Groups I and II of the Intergovernmental Panel 
on Climate Change. Edited by C. B. Field, V. Barros, T. F. Stocker, D. Qin, D. J. Dokken, 
K. L. Ebi, M. D. Mastrandrea, K. J. Mach, G.-K. Plattner, S. K. Allen, M. Tignor, and 
P. M. Midgley. Cambridge, UK: Cambridge University Press.
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environmental Benefits Statement

The World Bank is committed to reducing its environmental footprint. In sup-
port of this commitment, the Office of the Publisher leverages electronic pub-
lishing options and print-on-demand technology, which is located in regional 
hubs worldwide. Together, these initiatives enable print runs to be lowered and 
shipping distances decreased, resulting in reduced paper consumption, chemical 
use, greenhouse gas emissions, and waste.

The Office of the Publisher follows the recommended standards for paper use 
set by the Green Press Initiative. Whenever possible, books are printed on 50% 
to 100% postconsumer recycled paper, and at least 50% of the fiber in our book 
paper is either unbleached or bleached using Totally Chlorine Free (TCF), 
Processed Chlorine Free (PCF), or Enhanced Elemental Chlorine Free (EECF) 
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Disaster risk management is essential in the fight against poverty. Disasters can, in an instant, wipe out 

decades of hard-fought poverty reduction and development gains and push countless households into 

poverty. Disasters disproportionately affect the poor: Vulnerable and marginalized groups, including 

women, children, the elderly, and people with disabilities, are at particular risk.

East Asia and the Pacific is the most disaster-stricken region in the world, suffering from both small 

recurrent and rare high-impact events. East Asia is rapidly urbanizing, and cities are becoming disaster 

hotspots. Unplanned or poorly planned urbanization, which puts more people and assets in harm’s way,

is the single largest driver of disaster risk. There is much uncertainty about future disaster and climate risks, 

challenging the region’s ability to adapt to new developments and the changing physical and natural 

environment.

Decision makers can make a significant difference by effectively managing disaster risk and building 

resilience. Strong, Safe, and Resilient: A Strategic Policy Guide for Disaster Risk Management in East Asia and 

the Pacific helps them to identify the key challenges, best practices, and priorities in the short, medium, 

and long term. With communication, preparedness, and investments, urbanization can be channeled as a 

positive force for development. By decreasing disaster exposure and vulnerability through systematic 

assessments and communication of risks, better land-use planning, and many other practical measures, 

the impacts of natural hazards can be reduced significantly. At the same time, it is necessary to recognize 

that disaster risks cannot be entirely eliminated, and countries need to plan for failure by considering 

different scenarios, especially within complex systems and networks. 

Preventive investments in risk reduction and emergency preparedness can be cost-effective and can 

greatly reduce the impact of natural hazards. By mainstreaming systematic risk assessments into relevant 

public investment planning processes, governments can prioritize actions based on informed decisions 

about the level of risk. Public investments, such as early-warning systems and retrofitting of critical 

infrastructure at risk, planned and implemented together with communities and stakeholders, including 

the private sector, can help to reduce poverty and promote sustainable economic growth. 

Strong, Safe, and Resilient: A Strategic Policy Guide for Disaster Risk Management in East Asia and the Pacific 

presents a comprehensive disaster risk management framework that offers practical opportunities for 

targeted policy action and investments, stretching across sectors and jurisdictions and reaching all the 

way to communities at risk and the most vulnerable populations. The World Bank supports countries 

around the world in developing a comprehensive and integrated approach to disaster risk management 

by providing analytical and advisory services, helping to build climate and disaster resilience into core 

investments across sectors, and offering unique financial solutions to better manage the contingent fiscal 

risks from disasters. 
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