
‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

 

 

國立政治大學亞太研究英語博士學位學程 

International Doctoral Program in Asia-Pacific Studies (IDAS) 

College of Social Sciences 

National Chengchi University (NCCU) 

 

 

 

 

博士論文 

Doctoral Dissertation 

 

 

 

 

天然災害風險評估的政府對策 

Government Responses to Insuring  

Against Natural Disaster Risks 

 

 

 

 

 

Student: Gregory Coutaz 葛瑞格 

Advisor: Dr. Liu Fu-kuo 劉復國 

 

 

July 2016



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 

天然災害風險評估的政府對策 

Government Responses to Insuring  

Against Natural Disaster Risks 

 

 

 

 

 

 

Student: Gregory Coutaz 葛瑞格 

Advisor: Dr. Liu Fu-kuo 劉復國 

 

 

 

 

 

Dissertation Submitted to  

International Doctoral Program  

in Asia-Pacific Studies 

National Chengchi University 

In Fulfillment of the Requirement for the Degree of 

Doctoral of Philosophy 

 

 

 

 

 

July 2016



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

i 
 

Abstract 

 

Disaster management and insurance are of increasing significance in today‟s world. Every 

year, natural disasters cause tens of thousands of deaths and tens of billions of dollars worth of 

losses. The figures available from international agencies such as the International Federation of 

Red Cross/Red Crescent Societies and from major transnational insurance and reinsurance 

corporations meeting in Davos every year under the World Economic Forum show that 

mortality rates have been fairly consistent, whilst the number of recognized catastrophic events, 

and even more, the size of economic losses, have rapidly increased. This research examines the 

difficult task to successfully mobilize the requisite financing for adaption. Traditionally, 

governments have endorsed ex-post financing instruments. This research argues that there is 

substantial value in shifting to a comprehensive disaster risk management strategy that stresses 

the combination of a broader distribution of risk and the implementation of ex-ante financing 

instruments as the most effective way to achieve coherent financial protection. This research 

analyzes the diversity of national disaster risk governance across East Asia from the 

comparative perspective of the national disaster management plans implemented by the 

governments of Taiwan, Japan and China to handle the rising costs of natural disasters. This 

research aims to provide a research platform to assist policy development design to increase 

government financial preparedness for catastrophe risks.  

Disaster management studies are not a discipline per se, but a field of study borrowing 

to several disciplines of social sciences from economics to geography. Since government 

responses to threatening disaster situations are what draw the attention of this research, it 

makes sense to consider problem-solving theories of political science as the most appropriate 

theoretical settings to locate this analysis. Therefore, the theoretical foundations of 

functionalism and disaster theory serve as a theoretical support. Using a descriptive approach, 

this research favors a qualitative type of methodology. The primary sources consulted during 

the fieldwork, as well as the information gathered as evidence, demonstrate that the 

governments of Taiwan, Japan and China have taken a series of measures and actions to 

tackle the financial costs of natural disasters, including the elaboration of legal frameworks, 

the enactment of budgetary rules and the development of local support and private 

participation. However, despite the efforts and policies adopted, these governments continue 

to bear the financial burden of handling the majority of economic losses, and to resort to 

post-disaster financing instruments to assume their financial responsibility. This research 

concludes that, given their exposure to natural disasters and the rising costs associated with 

these events, the governments of Taiwan, Japan and China have no choice but to shift towards 

effective national disaster risk governance that will promote private coverage and preserve 

public finances. 
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Glossary 

 

Climate change: Climate change is a statistically significant change in measurements of 

either the mean state or the variability of the climate for a place or region over an extended 

period, either directly or indirectly due to the impact of human activity or due to natural 

variability.  

Convective storm: A type of meteorological hazard generated by the heating of air and the 

availability of moist and unstable air masses. Convective storms range from localized 

thunderstorms (with heavy rain and/or hail, lightning, high winds, tornadoes) to mesoscale 

(i.e. larger than storms), multi-day events. 

Disaster: A serious disruption of the functioning of a community or a society involving 

widespread human, material, economic or environmental losses and impacts. 

Disaster risk financing: The strategies and instruments used to manage the financial impact 

of disasters, ensuring adequate capacity to manage and mitigate the costs of disaster risk, 

thereby reducing the financial burden and economic costs of disasters and enabling rapid 

recovery in economic activity. 

Drought: Long lasting event triggered by lack of precipitation. A drought is an extended 

period of time characterized by a deficiency in a region's water supply that is the result of 

constantly below average precipitation. 

Earthquake: Shaking and displacement of ground due to seismic waves. This is the 

earthquake itself without secondary effects. An earthquake is the result of a sudden release of 

stored energy in the Earth's crust that creates seismic waves. They can be of tectonic or 

volcanic origin. At the Earth's surface they are felt as a shaking or displacement of the 

ground. 

Economic losses: The amount of economic and infrastructure losses incurred as a result of a 

natural disaster. The terms of impacts, damages, costs and losses are often used synonymously 

in the literature and in this thesis. 

Epidemic: Either an unusual increase in the number of cases of an infectious disease that 

already exists in the region or population concerned, or the appearance of an infection disease 

previously absent from a region. 

Exposure: People, property, systems, or other elements present in hazard zones that are 

subject to potential losses. 

Flash flooding: Short, violent rainfall over a small area causes the level of smaller 

watercourses to rise considerably. Sudden floods, erosion and rubble deposits are the result. 

In built-up areas, the sewer system is often overburdened, resulting in damage from water 

backing up. 

Flood: Significant rise of water level in a stream, lake, reservoir or coastal region. 
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Hail storm: Storm with hailstones as dominant type of precipitation. A hail storm is a type of 

storm that is characterized by hail as the dominant part of its precipitation. The size of the 

hailstones can vary between pea size (6 mm) and softball size (112 mm) and therefore cause 

considerable damage. 

Hazard: A dangerous phenomenon, substance, human activity or condition that may cause 

loss of life, injury or other health impacts, property damage, loss of livelihoods and services, 

social and economic disruption or environmental damage.  

Haze: Fine, dust, salt or pollution particles dispersed through a portion of the atmosphere. 

Individually these are not visible but cumulatively they will diminish visibility. 

Landslide: Any kind of moderate to rapid soil movement, including lahar, mudslide, debris 

flow. A landslide is the movement of soil or rock controlled by gravity and the speed of the 

movement usually ranges between slow and rapid. It can be superficial or deep, but the 

materials have to make up a mass that is a portion of the slope or the slope itself. The 

movement has to be downward and outward with a free face. 

Lightning: Hazards/losses caused by lightning stroke. Lightning is an atmospheric discharge 

of electricity, which typically occurs during thunderstorms, and sometimes during volcanic 

eruptions or dust storms. 

Liquefaction: The transformation of (partially) water-saturated soil from a solid state to a 

liquid state caused by an earthquake. Liquefaction reduces the strength and stiffness of soil, 

causing buildings to topple over. 

Mitigation: The lessening or limitation of the adverse impacts of hazards and related 

disasters. 

Preparedness: The knowledge and capacities developed by governments, professional 

response and recovery organizations, communities and individuals to effectively anticipate, 

respond to, and recover from the impacts of hazards and related disasters. 

Prevention: The outright avoidance of adverse impacts of hazards and related disasters. 

Public awareness: The extent of common knowledge about disaster risks, the factors that 

lead to disasters and the actions that can be taken, individually and collectively, to reduce 

exposure and vulnerability. 

Resilience: The ability of a system, community or society exposed to hazards to resist, 

absorb, adapt or recover from the effects of a hazard in a timely and efficient manner, 

including through the preservation and restoration of its essential basic structures and 

functions. 

Risk: The probability of an event and its negative consequences. 

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 people, property, services, livelihoods, and the environment on which they 

depend.  

http://weather.weatherbug.co.uk/weather-glossary/A/Atmosphere.html?zcode=z6286
http://weather.weatherbug.co.uk/weather-glossary/V/Visibility.html?zcode=z6286
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Risk management: The systematic approach and practice of managing uncertainty to 

minimize potential harm and loss. It comprises risk assessment and analysis, and the 

implementation of strategies and specific actions to control, reduce and transfer risks. It is 

widely practiced by organizations to minimize risk in investment decisions and to address 

operational risks such as those of business disruption, production failure, environmental 

damage, social impacts and damage from fire and natural hazards. 

Risk transfer: The process of formally or informally shifting the financial consequences of 

particular risks from one party to another whereby a household, community, enterprise or 

state authority will obtain resources from the other party after a disaster occurs, in exchange 

for ongoing or compensatory social or financial benefits provided to that other party. 

Storm surge: Coastal flood on coasts and lake shores induced by wind. A storm surge is the 

rise of the water level in the sea, an estuary or lake as result of strong wind driving the 

seawater towards the coast. 

Tropical cyclone: A tropical cyclone is a non-frontal storm system that is characterized by a 

low pressure centre, spiral rain bands, and strong winds. Usually it originates over tropical or 

sub-tropical waters and rotates clockwise in the southern hemisphere and counter-clockwise 

in the northern hemisphere. Depending on their location and strength, tropical cyclones are 

referred to as hurricane (western Atlantic/eastern Pacific), typhoon (western Pacific), cyclone 

(southern Pacific/Indian Ocean), tropical storm, and tropical depression. 

Tsunami: A Japanese word made up from two characters. The character tsu means “harbor” 

and the character nami means “wave”. A tsunami occurs as a series of travelling ocean waves 

of extremely long wavelength and is triggered by large disturbances such as earthquakes, 

volcanic eruptions or deep sea landslides.  

Volcanic eruption: All volcanic activity like rock fall, ash fall, lava streams and gases. 

Volcanic activity describes both the transport of magma and/or gases to the Earth‟s surface, 

which can be accompanied by tremors and eruptions, and the interaction of magma and water 

underneath the Earth‟s surface, which can result in phreatic eruptions. 

Vulnerability: The characteristics and circumstances of a community, system or asset that 

make it susceptible to the damaging effects of a hazard.
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Chapter 1: Introduction 

 

1.1 Addressing the threat of natural disasters 

 

Natural disasters annually cause tens of thousands of deaths and tens of billions of 

dollars worth of losses. The figures available from international agencies such as the 

International Federation of Red Cross/Red Crescent Societies (IFRC, World Disaster Report, 

Geneva, annual) and from major insurance and reinsurance transnational corporations 

meeting in Davos every year under the World Economic Forum (WEF, annual reports on 

global risk) show that mortality has been fairly consistent, whilst the number of recognized 

catastrophic events, and even more, the size of economic losses, have rapidly increased. In 

the 1980s, inflation-adjusted costs were on average about $25 billion and it increased up to 

$95 billion per year in the 1990s.
1
 In the last ten years, economic damage reached an annual 

average of $130 billion (Swiss Re, 2012).  

The substantial rise in economic losses is primarily due to economic development and 

population growth, a higher concentration of assets in exposed areas and also increasingly 

climate change. However, the figures disguise the gap between the actual economic losses 

and the insured losses. A large part of the economic costs of natural disasters is not insured. 

For instance, Swiss Re evaluated that of the estimated $140 billion losses due to catastrophes 

in 2013, which was a regular year for catastrophe losses, only some $45 billion were covered 

by insurance. In 2012, a much heavier year of losses, Swiss Re estimated catastrophe losses 

at $186 billion, of which $77 billion were insured, making 2012 the third most costly year on 

record.
2
  

Total damage costs may differ from one source to another, mainly due to divergent 

definitions of the notion of “catastrophe”, but all sources come to the same inevitable 

conclusion: (i) environmental catastrophe losses have rapidly increased in recent years; and 

(ii) this upward trend will continue in the near future. Catastrophe losses vary by country and 

by category of disaster event. Over the past two decades about 20 to 40% of losses were 

covered by insurance. Particularly, in developing and emerging markets, insurance coverage 

is not widespread. Measured in premiums as a percentage of GDP, average insurance 

penetration rates in the non-life sector reach only 2.9% in developing countries, far below the 

8.6% seen in industrialized countries (Swiss Re, 2011). This means that the majority of 

catastrophe losses fall back on governments, enterprises and private households.  

 

 

                                                      
1
 The dollar sign ($) refers to US dollars. 

2
 Although 2012 recorded the most economic losses, it still has competition from the years 2011 and 2005. In 

2011, the insured catastrophe losses were about $110 billion, while, in 2005, the trio of hurricanes Katrina, 

Wilma and Rita caused more than $120 billion in insurance losses.  
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The present dissertation argues that natural disasters place a huge burden on the public 

sector, which not only shoulders the costs of relief and recovery efforts such as administering 

first aid, providing emergency supplies and clearing roads, but is also responsible for 

rebuilding damaged infrastructures. Since individuals and businesses are generally 

underinsured in many developing and emerging economies, the government is often expected 

to support private rebuilding efforts by providing transfer payments as well. Traditionally, 

most governments rely on so-called national disaster management policies and planning, 

which include or should consider post-disaster financing. This may include in the short run or 

in the medium term increasing national or local taxes, reallocating public funding from other 

budget items, or negotiating additional loans borrowed from the general public (special 

treasury bills) or from domestic and/or international finance institutions. This approach may 

raise several major problems: (i) it can divert funds from key development projects; (ii) it can 

be costly to raise new domestic debt in speculative capital markets; and (iii) it can further 

weaken fragile economies, especially in the developing world. There is substantial value in 

shifting to a post-disaster management approach that would accumulate preventive funds and 

implement positive actions for disaster vulnerability reduction before the next catastrophe 

occurs particularly in disaster-prone countries.  

The resilience of a country, or its ability to rebound from natural disasters, not only 

depends on the severity of the catastrophe, but also on available funding for relief, recovery 

and reconstruction – which have different spatial and time spans. The faster a country can 

return to its normal state of affairs, the smaller the long term impacts of the catastrophe. In 

many countries, however, total available funds are simply not enough to cover all the 

potential economic costs of natural disasters. Based on an estimate of country-wide risk for the 

70+ countries most exposed to extreme events, the World Bank has identified a number of 

countries that are highly financially vulnerable and experience a resource gap, which means 

that net disaster losses exceed all available financing sources. Many of these disaster-prone 

countries already run into a financing problem for smaller to medium size events (World Bank, 

2010). In such cases, governments need to increase their efforts to alleviate the financial 

burden on the public sector and consider pre-disaster financing tools as an important 

component of disaster risk management. Prevention and mitigation are critical steps to 

dealing with catastrophes, but preparing for the financial aspects of disaster losses is a key 

element of any disaster-prone country or region. The mounting exposure to catastrophes 

requires a broader distribution of risk and a more diversified financing mix. An effective risk 

management strategy should consist of both pre-disaster and post-disaster financing 

instruments. Such a dynamic strategy enables governments to determine their priorities in 

advance and protect communities from the economic impacts of peak risks.  
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Asia holds a high propensity for natural disasters, including earthquakes, tsunamis, 

typhoons, floods and landslides. The Asian continent has a long history of environmental 

catastrophes that have devastated populations, cities and its heritage.
3
 Recent events have 

only emphasized this vulnerability. The 2008 Sichuan earthquake, the 2009 Morakot typhoon, 

the 2011 Tohoku earthquake and tsunami, the 2011 Thailand floods and the 2013 Haiyan 

typhoon are just a few examples among many. In East Asia, China, Japan, Taiwan, Indonesia 

and the Philippines are heavily exposed. These countries are expected to be joined by newly 

distressed territories due to climate change. The region‟s coastal communities are particularly 

concerned. Approximately 60% of the world‟s population resides in Asia, while the total 

economic activity of the continent represents roughly 25% of the world‟s GDP. According to 

the Asian Development Bank (ADB), Asia‟s share of global GDP should double and reach 

52% in 2050. The economic expansion of the region has seen massive migration of workers 

from rural areas to urban centers. By 2050, Asian urban population will almost double from 

1.6 to 3 billion. Asia‟s future development will add extra pressures on natural resources and 

the environment associated with urbanization and industrialization. Climate predictions 

highlight dramatic increase in frequency and intensity of extreme events amplifying the 

danger for large populations and condensed economic assets. In 2012, 83 natural disasters hit 

the continent causing 3,013 deaths and affecting 64.5 million people (Swiss Re, 2013). In 

2013, Asia suffered the most loss of life with close to 21,000 victims, while the economic 

losses were estimated to be about $62 billion, which were equivalent to the total economic 

losses of North America and Europe combined (Swiss Re, 2014). Asia has the unenviable 

position of being the most disaster-prone region in the world.
4
 From 1950 to 2011, nine out 

of ten people affected by environmental catastrophes worldwide lived in Asia. Driven by 

economic growth, urbanization and the negative effects of climate change, this trend is likely 

to continue.  

Despite national disaster management plans in place everywhere, the level of economic 

and financial preparedness for natural disasters differs greatly by country. If insurance 

penetration is high in Japan, it remains low in China and in the emerging economies of the 

region. With less or low coverage, the impacts of natural disasters can derail economic growth 

and livelihood resilience. The low insurance penetration among individuals and businesses 

accentuates the need for government involvement to cover rebuilding efforts and basic 

economic assets. Insurance penetration helps economic sectors and social systems prepare for 

catastrophes and mitigate their adverse effects. How well-insured a country is gives a serious 

indication of how well-prepared the country is for the financial impacts of environmental 

                                                      
3
 Unless otherwise specified, the terms of natural disasters and environmental catastrophes are used 

synonymously and refer to external natural events that entail negative consequences for life, property and the 

environment. 
4
 The Asia-Pacific Disaster Report 2010, prepared by the UNESCAP and UNISDR, noted that people in Asia 

are four times more likely to be affected by natural disasters than in Africa and 25 times more vulnerable than 

Europeans or North Americans. See UNISDR News Archive, http://www.unisdr.org/archive/16138 

http://www.unisdr.org/archive/16138


‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

4 
 

catastrophes. Of the 17 countries identified by Lloyds as being underinsured, eight are found in 

Asia (Lloyds, 2012). With their increasing economic development, spatial population 

distribution and potential vulnerability to climate change, Asian countries cannot afford to 

ignore the challenging size of the economic costs of natural disasters. Therefore, it is 

imperative for their governments to adopt a constructive risk management strategy that can 

establish effective coverage using appropriate financial solutions.  

 

1.2 Disaster risk governance 

 

The research problem to be addressed by this study is the significant adverse economic 

consequences of natural disasters. Such extreme events have marked human existence 

throughout history. But in recent time, the scale and scope of natural disasters have increased 

markedly. Governments in disaster-prone countries or regions need to step up efforts to find 

innovative solutions to support the rising costs of natural disasters. This dissertation offers an 

extensive analysis on the different measures and resources mobilized by these governments to 

reduce the economic impacts of forthcoming catastrophes. Large and more complex disasters 

demand the intervention of more participants. The effective reduction and financing of 

environmental risks compels a collaborative response involving the whole society from 

individuals, communities, businesses and emergency management and support agencies to all 

levels of government. As frequency and costs rise, single players can no longer meet these 

challenges alone. No government can fully prevent damage from every imaginable event. The 

objective of reducing risks and control economic losses call for adaptive governance.  

The literature has embraced a range of novel concepts on the subject, including 

collaborative governance (Freeman, 1998), multilevel governance (Hooghe and Marks, 2003), 

collaborative ecosystem governance (Karkkainen, 2001) and new environmental governance 

(Holley, Gunningham and Shearing, 2011), to name a few. Although divergent in their pedigree, 

these concepts are bound together through an engagement with forms of disaster policy that 

favor less rigid, less uniform, less prescriptive, and less hierarchical approaches to governing 

and incorporate more collective, decentralized decision-making approaches that devolve 

control to multi-stakeholder groups, envelop flexibility and multilevel arrangements, and 

pursue explicitly adaptive and arguably more adequate means of addressing catastrophe risks.
5
 

Participation and collaboration favorably influence the capacity to design disaster preparedness 

and adaptation strategies. The pooling of knowledge, resources and competences from multiple 

actors can allow for valuable processes and better outcomes.  

 

 

                                                      
5
 For more details on the need for flexible organizations, policies and institutions in managing catastrophe risks, 

see Bull-Kamanga et al. (2003), Klein and Thomalla (2003), King (2007), Warner (2008), Holley (2010). 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

5 
 

Global adaptive governance has made great progress since the UN International Decade 

for Natural Disaster Reduction (IDNDR) raised international community awareness on the 

need to move from reaction measures towards a more integrated disaster risk management.
6
 

The importance of non-state actors and the notion of cooperation are now the defining features 

of international agenda. However, the formation of international mechanisms on how to deal 

with these imperatives remains elusive. The lack of involvement from financial institutions and 

the persistent division between developed and developing countries have to be taken into 

account to comprehend the current absence of international regulation. Despite global financial 

assistance provided by the UNISDR, the International Monetary Fund (IMF), major 

development banks (e.g. ADB, the World Bank), NGOs and private market actors, there are 

still no international rules and procedures on how to move from disaster risk reduction to 

disaster risk transfer and from national risk governance to global adaptive risk governance. In 

late 2012, the OECD examined the creation of harmonized financial policies. Unfortunately, 

the efforts of the OECD have not yet resulted in the adoption of international law or the 

development of international risk-sharing and transfer strategies. The fact is that national 

governments continue to play a leading role in disaster risk governance. As attractive as the 

rhetoric of integrated disaster risk management might be, the problem of financing the effects 

of natural disasters remains vested in national governments. This statement is especially true in 

the context of East Asia, where governments hold the supreme authority and act as the central 

institution, determining, issuing and enforcing regulation from the top down, in a strict 

hierarchical order.  

This study considers that governments are of crucial importance to take measures for the 

prevention and mitigation of disasters, and the preparedness and capacity building for dealing 

with threatening disaster situations. Governments have the political and legal power to set 

framework conditions that facilitate adaptive responses. They are the one that can implement 

codes and procedures that enhance the resilience of structures, delimit intelligent zoning to 

lessen perils in disaster-prone areas and introduce compulsory insurance schemes. 

Governments also exercise tight control over the capital planning and resource allocation 

process. They are the one that can reduce exposure to disasters (pre-disaster measures) and 

stimulate relief and reconstruction progress (post-disaster measures) by the means of national 

economic and fiscal policies. Governments are always at the forefront of efforts to manage the 

economic impacts of natural disasters, and citizens‟ trust in government is directly affected by 

how efficiently governments address the potential menace. Governments have a responsibility 

to uphold their citizens‟ rights, including the right to be safe from the devastating economic 

repercussions of environmental catastrophes. For all of these reasons, this dissertation is 

carried out within the scope of government actions. It analyzes the diversity of national disaster 

                                                      
6
 The decade was inaugurated in 1989 by the General Assembly with the purpose of mitigating the effects of 

natural disasters (Resolution 44/232). 
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risk governance across East Asia from the comparative perspective of the national disaster 

management plans implemented by the governments of Taiwan, Japan and China to handle the 

rising costs of natural disasters. This study aims to provide a research platform to assist policy 

development design to increase government financial preparedness for catastrophe risks. In the 

absence of international rules and procedures, governments in disaster-prone countries or 

regions have every reason to build on already successful experiences. 

The main relationship to be examined in this research is the one between the economic 

impacts of natural disasters and governments. The considerable losses associated with the 

augmentation of natural disasters urge governments to seek viable financial solutions. The 

costs of absorbing the effects of these events place a heavy burden on public budgets. The 

majority of economic losses resulting from environmental catastrophes are supported by 

governments. The latter always assume the role of payer of last resort. Governments are 

expected to cover their liabilities in terms of reconstructing damaged infrastructures and 

providing assistance to individuals and businesses in need.  

Studying the negative consequences of natural disasters makes it imperative to highlight 

the concept of coverage gap: i.e. the distinction between economic losses and insured losses.
7
 

Insured losses cover only a fraction of the total economic losses of a disaster. The largest 

portion of losses remains in the hands of the public sector. Acting as an insurer/reinsurer, 

governments have no choice but to compensate the deficiencies of the insurance private market. 

In recent years, the difference between economic losses and insured losses has been widening 

sharply, showing that exposures are growing, but insurance premium uptake is not keeping up 

pace. The coverage gap is greater in countries where penetration of insurance products is low, 

as it is generally the case in Asia. For instance, in 2013, 67% of economic losses in the 

United States were insured, while just 7.6% were insured on the Asian continent (Asian 

Economic Integration Monitor, 2014). One of the biggest and most common reasons for this 

difference is that a large number of Asians do not purchase enough insurance.  

In East Asia, there are several economic and cultural barriers to the widespread embrace 

of disaster insurance coverage. For one thing, insurance is regarded as expensive and 

unnecessary. In a culture where saving is lauded, insurance payments are seen as a drain on 

income, as well as a redundancy. Chu (2001) even suggests that in superstitious Chinese 

communities the purchase of insurance, especially disaster insurance, may be seen as bad 

luck and courting misfortune.
8
 Aside from economic and cultural barriers, and the traditional 

scant awareness of the full economic impacts of disasters, there is diffuse mistrust of the 

industry itself. From the supply side, there are few appropriate insurance solutions to address 

                                                      
7
 The concept of coverage gap should not be confused with the concept of resource gap, which defines the net 

losses associated with a disaster after exhausting all possible ex-ante and ex-post financing sources. The concept 

of coverage gap is equivalent to the concept of protection gap issued by Swiss Re. 
8
 This statement was confirmed by August Sun (孙俊起), reinsurance director at Willis Insurance Brokers. 

Interview conducted in Shanghai on November 20, 2015. 
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regional real needs and concerns. Distribution systems are less sophisticated than in the West, 

and in many cases, simply suffer from poor regulation (Asian Economic Integration Monitor, 

2014). Another important reason comes from the fact that many public infrastructures are 

insufficiently insured. This explanation was confirmed by former Taiwan minister of the 

Interior Lee Hong-yuan (李鴻源).
9
 While some governments and local authorities buy 

insurance, many others decide not to insure – or to insure only part of – their public assets. 

Further, there are categories of assets that are difficult to insure such as roads and culverts. 

The uninsured portion can add billions to the total economic losses. The economic 

repercussions of disasters weigh heavily on public budgets. In order to develop the 

participation of the private sector and reduce public exposure, the adoption of a 

comprehensive disaster risk management strategy is required. Such a strategy stresses the 

combination of a broader distribution of risk and the implementation of ex-ante financing 

instruments as the most effective way for governments to limit the coverage gap.  

Natural disasters set in motion a complex chain of events that generate considerable 

economic losses. The increasing severity and frequency of natural disasters are driving up the 

costs of relief and reconstruction. Being prepared to tackle the impacts of these events is 

therefore particularly important. There is the need for governments in disaster-prone countries 

or regions to endorse responsible attitude towards the financing planning of forthcoming 

catastrophes. This can be achieved by fostering coherent financial protection. Building on the 

necessity to increase government financial preparedness, this dissertation attempts to look at 

the national disaster management plans in place in East Asia. Consequently, it is raising the 

following research question: How do the governments of Taiwan, Japan and China respond to 

the economic impacts of natural disasters? 

From this main question, three additional research questions are derived: (i) How do these 

governments address the disaster loss coverage gap? (ii) What are the pre-disaster financing 

tools adopted by these governments? (iii) How does the private sector in these countries 

participate in national disaster risk governance?  

The economic impacts of natural disasters are wedded to several factors and vary by type 

of disaster. Among key influence are the magnitude and duration of the event, the structure and 

development of the local economy, the geographical area affected and the population base. 

Although disasters have a much more disruptive impact on less advanced economies, the 

potential losses are higher in developed countries, where the concentration of assets is more 

extensive. The governments of Taiwan, Japan and China have to contend with the expending 

damage cause by all kinds of natural disasters. The obligation to mitigate disaster risks and 

control economic losses calls for better financial preparedness. This involves the mobilization 

of adequate measures and resources. The failure to identify and anticipate the devastation of  

 

                                                      
9
 Lee Hong-yuan (李鴻源), former minister of the Interior. Interview conducted in Taipei on July 7, 2014. 
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future environmental catastrophes will only intensify the gap between economic losses and 

insured losses, and continue to negatively perturb public budgets. 

This study postulates that governments cannot rely exclusively on traditional 

post-disaster financing models, but should consider instead the adoption of an effective 

comprehensive disaster risk management strategy. This research is comparative in its scope, 

focusing on national disaster management plans implemented in Taiwan, Japan and China. 

By incorporating an analysis of the existing or new programs developed in these countries, it 

proposes to advance the understanding of the wider economic and financial effects of natural 

disasters in East Asia. Findings are intended to contribute towards the development of 

guidelines on reducing public vulnerability from an economic perspective. However, it is 

recognized at the outset that the present subject is complicated and multi-faceted, and thus 

that this dissertation will certainly draw attention to many areas worthy of future and separate 

investigation beyond its scope.  

 

1.3 Literature review 

 

The objective of the literature review is to understand the theoretical and research issues 

related to the implications for governments to handle the costs of environmental catastrophes. 

In the following sections, a variety of sources are investigated, critically reviewed and 

evaluated to identify any potential gaps. Special attention is given to the works of the Geneva 

Association and the Center for Risk Management and Decision Processes at the Wharton 

School of the University of Pennsylvania. The literature review received a large quantity of 

information necessitating a summarized version for this introductive chapter.
10

 It focuses on 

the economics of natural disasters and exposes the common measures and practices of 

reducing the repercussions of these events. 

 

1.3.1 Costly disasters 

 

Small to large natural disasters have always affected societies around the world. Still the 

study of the economics of environmental catastrophes is a fairly recent branch of the 

economic research (Pelling et al., 2002; Okuyama, 2007). Much research in both the social 

and technical sciences has been devoted to the possibility to predict disasters and prepare for 

them. The first systematic disaster research is generally acknowledged to be Prince‟s (1920) 

study of the 1917 Halifax explosion (Scanlon, 1988). This study was so influential that it 

served as the basis of disaster research tradition that evolved following the publication of his 

pioneering work (Dynes and Quarantelli, 1992).  

                                                      
10

 For a more specific review of documentation and recent literature on Taiwan, Japan and China, see Disasters 

in East Asia in Appendix. 
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Subsequent studies conducted by Carr (1932) and Sorokin (1942) questioned the 

influence of catastrophes on social patterns. The publication of Economics of natural 

disasters: Implications for federal policy by Dacy and Kunreuther (1969) is regarded as the 

first work of economic research. Following the 1964 Alaska earthquake, the authors claimed 

“to formulate a clear-cut case for the development of a comprehensive system of disaster 

insurance as an alternative to the current paternalistic Federal policy” (1969: ix). Recent 

events such as the 1992 Andrew hurricane, the 1994 Northbridge earthquake, the 1995 Kobe 

earthquake, the 2004 Indian Ocean tsunami, the 2005 Katrina hurricane and the 2011 Tohoku 

earthquake and tsunami received worldwide media coverage and increased the general public 

awareness about the destructive nature of disasters. As a result, the literature on the economic 

impacts of these events has grown substantially during the past two decades (Raschky, 2008).  

Most scholars of disasters classify disaster impacts into direct and indirect impacts. 

Direct impacts have been described as the physical destruction from a catastrophe, and 

indirect impacts are considered the consequences of that destruction (National Research 

Council, 1999). In this way, direct damages refer to damages to structures, contents and 

infrastructures that occur as a direct result of a catastrophe. Indirect damages refer to lost 

economic activity such as business interruption, increased costs of production, loss in 

expected income and other welfare losses. The approach of dividing disaster impacts into 

direct and indirect damages and summing them appears to be a theoretically straightforward 

accounting method for estimating the total economic impacts of natural disasters; however, 

the difficulty in practice has led much of the literature to focus instead on the impacts of 

disasters on macroeconomic variables (Kousky, 2012). The assumption is that direct and 

indirect effects would be reflected in macroeconomic accounts if the disaster was significant. 

Almost all existing research focuses on GDP (Cavallo and Noy, 2010). Other economic 

indicators such as consumption and fiscal costs have been under-investigated. For instance, 

the impacts of disasters on tax and other public revenue sources have seldom been evaluated. 

The focus on macroeconomic variables is due to the fact that good data are available on them. 

Another motivation is that macroeconomic variables facilitate cross-country comparison and 

multiple-event analysis.  

Much research relies on information based on three primary data sets. These are the 

Emergency Events Database (EM-DAT) maintained by the Center for Research on the 

Epidemiology of Disasters (CRED) at the Université catholique de Louvain located in 

Brussels, Swiss Re SIGMA and Munich Re NatCat Service. EM-DAT is a country-level 

database, meaning that the disasters data are entered at a country-aggregated level. It contains 

essential core data on the occurrence and effects of over 18,000 sudden-onset (such as 

earthquakes, volcanic eruption, floods, typhoons/storms) and slow-onset (droughts, 

desertification) events from 1900 to present. For a disaster to be entered into the database, it 

must fit at least one of the following criteria: (i) 10 or more people killed; (ii) 100 or more 
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people affected; (iii) declaration of a state of emergency; and (iv) call for international 

assistance. The database is compiled from various sources, including UN agencies, 

non-governmental organizations, insurance companies, research institutes and press agencies. 

A similar data collection is maintained by Munich Re. NatCat collects information on natural 

disasters (excluding technological disasters) and entries cover a period from 79AD to the 

present (although only major events are recorded prior to 1980). Due to the availability of 

resources, NatCat is able to provide detailed economic loss data which is not always found in 

databases that rely on humanitarian agencies in the field. However, because of its dependence 

on calculating insured losses, it provides less data for areas with lower insurance coverage. 

The database is partially accessible to the public, although it requires the most recent internet 

operating systems to view the data, and more is only available to clients of Munich Re 

(Tschoegl et al., 2006). Swiss Re maintains the SIGMA database, a limited access global 

natural (excluding drought) and man-made disaster database. Events are recorded from 1970 

to the present. There are approximately 7,000 entries in the database with 300 new entries per 

year. The database is not publicly accessible, but SIGMA does provide a yearly publication of 

“raw information” listing all disasters for the year available to clients. All of these databases 

acquire information from a variety of sources. The sources are ranked according to their 

trustworthiness in providing accurate and complete data. The problem is that no single 

institution has taken on the role of prime providers of verified data. The original information 

is not specifically gathered for statistical purposes and so, inevitably, even where the 

compiling organization applies strict classifications for disaster events and parameters, the 

original suppliers of the information may not. Furthermore, the lack of clear standards and 

definitions of what really constitutes a disaster can lead to inconsistent reliability and poor 

interoperability of different data sets. With so much of the literature relying on these 

databases, any problems with the data will propagate through all analyses (Kousky, 2012). 

Finally, the literature can be divided into studies looking into short term effects (usually 

up to three years) and long term effects (beyond five years), with almost all studies taking a 

shorter term perspective. The argument is that it is difficult to measure impacts of disasters in 

the long term period, because there is a complex interaction between the impacts due to a 

particular disaster event and prevailing economic conditions, as well as the relations to the 

international economic environment. The case of the 2005 Katrina hurricane demonstrates 

this problem. According to US Census (2010), the city of New Orleans has seen its 

population drop by 30% over the last 10 years. It is impossible to separate this decline from a 

general declining trend in the city‟s population that long predated Katrina (Vigdor, 2008). In 

the same way, it is impossible to separate the economic performance of the city five years 

after the catastrophe from the consequences of the 2008 financial crisis.  

 

 

http://www.theguardian.com/world/population
http://www.guardian.co.uk/world/2011/feb/04/new-orleans-population-census
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The focus on macroeconomic variables, database and period choices can influence the 

results of the model elaborated. Lazzaroni and van Bergeijk (2013) suggest that the 

heterogeneity in the results is related to the empirical model on which the analysis is based. 

The empirical results show that the design of the studies is highly relevant for the sign and 

level of significance of estimated disaster impacts. In the literature, two contrasting positions 

on the question of the economic repercussions of environmental catastrophes prevail. The 

first emphasizes on the negative effects of natural disasters on economic performance, while 

the second considers disasters to leave economic perspectives largely unaffected.  

The body of literature subscribing to the first position finds short term and medium term 

macroeconomic effects and considers natural disasters a barrier for longer term development. 

The main empirical studies are Otero and Marti (1995), Benson (1997, 1998), Benson and 

Clay (1998, 2000, 2004), ECLAC (1982, 1985, 1988, 1999, 2002), Murlidharan and Shah 

(2001), Crowards (2000), Charveriat (2000), Mechler (2004), Rasmussen (2004), Raddatz 

(2006), Hochrainer (2006, 2009), Stephens (2007), Hallegatte and Dumas (2009), Noy and 

Nualsri (2007), Noy (2009), Fomby et al. (2011). ECLAC has been conducting numerous 

case studies on disaster impacts in Latin American countries since 1972. Otero and Martin 

(1995) summarize the results and find significant shorter term impacts as national income 

decreases, an increase in fiscal deficit as tax revenue falls, and an increase in trade deficit as 

exports fall and imports increase. Benson (1997) and Benson and Clay (1998, 2000, 2004) 

studied countries such as Fiji, Vietnam, the Philippines and the Dominique island. The 

timeframe of their research was one year after a catastrophe. They detect serious negative 

economic effects, with agriculture being hit most strongly, an exacerbation of inequalities and 

the reinforcement of poverty. Crowards (1999) observed the impacts of 22 hurricanes in 

borrowing member countries of the Caribbean Development Bank and find that GDP growth 

slowed by 3% on average post-event. Charveriat (2000) for most cases in her disaster sample 

finds a typical pattern of GDP with a decrease in the year of the event and a recuperation in 

the following two years due to high investments. She identifies the scale of short term 

impacts to depend on the loss-to-GDP ratio and whether the event is localized or countrywide. 

Murlidharan and Shah (2001) by means of a regression analysis examined a sample of 52 

catastrophes in 32 countries with a short term focus. They find catastrophes for all country 

income groups to affect short term growth very significantly. In the medium term, the 

repercussions on growth were still significant. Another study, Rasmussen (2004), is in 

accordance with the above results and for a cross-country sample indentifies a median 

reduction of the growth rate by 2.2% in the year of the event. Raddatz (2006) analyzed the 

impacts of natural disasters on the output of 40 low-income countries between 1965 and 1997. 

He used the EM-DAT data and a panel vector autoregression model, assuming that disaster 

occurrence is exogenous. His results indicate that natural disasters generate declines in real 

per capita GDP of 2% one year after the event. Noy (2009) also used the EM-DAT data for a 
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sample of 109 countries between 1970 and 2003. He finds that in developing countries, the 

amount of property damage a disaster causes negatively influences GDP growth. Hochrainer 

(2009) examined data from both EM-DAT and NatCat Service for 225 disasters between 

1960 and 2005. He used an autoregressive integrated moving average model to forecast GDP 

in the hypothetical no-disaster world. He finds negative effects on GDP for up to five years. 

In contrast to the above studies, some scholars came to different conclusions. Not all 

studies discovered adverse effects. When analyzing macroeconomic variables, these scholars 

find no or small positive impacts of disasters. Albala-Bertrand (1993) examined a sample of 

28 disasters in 26 countries between 1960 and 1979 with a short term focus. Based on 

before-after statistical analysis, he concludes that disasters do not impact GDP and may have 

a slight positive impact on GDP growth (0.4%). He finds no impact on rates of inflation. 

Skidmore and Toya (2002) was the first major research to look at the long term impacts of 

natural disasters. Using a cross sectional regression, they discover a robust correlation 

between the frequency of disasters and long run economic growth. They explain their 

findings by suggesting that natural disasters may be speeding up the Schumpeterian “creative 

destruction” process that is at the heart of the development of market economies. Skidmore 

and Toya argue that the physical capital destroyed during a catastrophe is generally replaced 

with more productive capital during the reconstruction. Cuaresma et al. (2008), Hallegatte 

and Dumas (2009) critically examined the “creative destruction” process. They establish that 

disasters are never positive economic events and find that large catastrophes that overwhelm 

reconstruction capacity lead to poverty traps. In a conference paper, Cunado and Ferreira 

(2011) analyzed the impact of floods on the growth rate of real per capita GDP for a panel of 

118 countries between 1985 and 2008. Using vector autoregressions with country fixed 

effects, they find that floods have a positive impact on GDP growth. This positive impact is 

found not in the year of the event, but in the year after the event and peaks two years after the 

event. The result is mainly driven by developing countries. When separate regressions are run, 

floods do not have a significant impact on GDP growth in developed countries. Caselli and 

Malhorta (2004) examined the losses in relation to country growth after disaster events using 

a sample of 172 countries between 1975 and 1996. They find that disasters do not reduce 

GDP, fiscal deficits or inflation in either short or medium term. Fatalities and damage appear 

to depend on the stage of a country‟s development, not the catastrophes per se. 
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Table 1: Synopsis of marcoeconomic perspectives on natural disasters 

 

Position 1 

Natural disasters are setbacks for  

economic performance 

Position 2 

Natural disasters have positive  

or no effect on economic performance 

Methodologies involving 

 Supply side focus 

 Model projections 

 Neoclassical intuition 

 Empirical evidence 

Methodologies involving 

 Supply side and demand side 

 Empirical evidence 

Studies by ECLAC (various), Benson (various), 

Otero and Marti (1995), Crowards (1999), 

Charveriat (2000), Murlidharan and Shah (2001), 

Mechler (2004), Rasmussen (2004), Raddatz 

(2006, 2009), Hochrainer (2006, 2009),  

Stephens (2007), Noy and Nualsri (2007), Noy 

(2009), Cuaresma et al. (2008), Hallegatte and 

Dumas (2009), Fomby et al. (2011), von Peter 

(2012). 

Studies by Albala-Bertrand (1993, 2006), 

Skidmore and Toya (2002), Caselli and Malhorta 

(2004), Cunado and Ferreira (2011). 

 

Source: Adapted from Zenklusen (2007)  

 

 

Research on the impacts of natural disasters has generally provided contradictory results. 

There is as yet no agreement in the literature on whether catastrophes are important from a 

macroeconomic perspective. Most of the studies finds no or small negative effects on 

macroeconomic variables from disaster occurrences, although there are mixed results with 

some finding a small, positive effect on GDP or GDP growth. Research suggests that impacts 

are worse the more severe the event. Economic repercussions are more negative when 

examining smaller geographic areas, whether it is small countries or localities within 

countries. The studies also show that most communities have a lot of resiliency and rebound 

quickly, with most studies finding that effects disappear within a few years. That said, 

repercussions are worse and more persistent in developing countries, while disasters can 

usually be absorbed by larger developed economies. Countries with more advanced 

institutions are better prepared to respond to a catastrophe. One possible explanation is that 

stable and established institutions can invest in pre-disaster planning and preparedness, which 

results in less damage when disasters occur (Kousky, 2012). Kahn (2005) was the first to 

consider the role of institutions in mitigating disasters. His findings imply that more 

democratic countries experience better disaster prevention and lower death counts. Other 
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variables such as governance, openness and education have also been found to influence 

natural disaster damages.  

A review of the literature, however, suggests that there is agreement on a few general 

trends. First, many studies have noted that the number of catastrophes has been increasing 

over time (Hoeppe, 2007; Jennings, 2011; Guha-Sapir et al., 2013). For instance, the 

EM-DAT database indicates that about 100 disasters were reported per year in 1980, and 

since 2000, more than 300 disasters have been reported per year. Looking at the EM-DAT 

data in five-year intervals since 1985, all natural disasters have increased in frequency with 

the exception of insect infestations (Gaiha et al., 2012). Second, the economic costs of natural 

disasters are rising relentlessly. Multi-billion dollars catastrophes have become common. The 

reported costs of disasters globally grew 15-fold between the 1950s and the 1990s (Benson 

and Clay, 2004). Munich Re, looking at worldwide environmental catastrophes between 1990 

and 2010, estimates overall losses of, on average, $110 billion (Rauch, 2011). Global losses 

have increased at a rate of $3.1 billion per year from 1980 to 2008 (Mohleji and Pielke, 2014). 

Contributing factors may include a higher magnitude of extreme events, increasing 

population, concentration of people and assets, disproportionate augmentation in disasters in 

poorer areas, urbanization, economic globalization and environmental degradation 

(Kunreuther and Michel-Kerjan, 2007; Handmer, 2009; Laframboise and Loko, 2012). The 

economics of natural disasters are important. Contrasting statements on the macroeconomic 

repercussions of disasters and their effects on growth and development indicate that large 

gaps in the literature remain. Final conclusions are difficult to draw. Further studies are 

required to better understand the global consequences associated with environmental 

catastrophes.  

 

1.3.2 Financing disasters 

 

The frequency and severity of natural events have been increasing dramatically, 

questioning the financing of natural disasters. Facing unprecedented large-scale claims, 

insurance companies may be induced to restrict the supply or even refuse to cover against 

specific lines of catastrophe risks in the future (Gollier, 1997; Michel-Kerjan, 2006; 

Charpentier, 2008; Kousky and Cooke, 2012). Extreme events are capable of inflicting 

debilitating impacts on a large number of individuals and businesses; therefore, covering 

them constitutes a national issue. With losses on the rise, governments have a social and 

economic responsibility to step in and provide alternative financial solutions. With the 

interdependence of world economies, natural disasters now impact not only one nation-state, 

but very often an entire region and beyond. The role of governments is amplified, both in 

developed and developing countries.  
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Figure 1: Comprehensive disaster risk management strategy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Gehsquiere and Mahul (2010) 
 

 

Disaster risk management aims to avoid, lessen or transfer the adverse effects of 

catastrophes through activities and measures for prevention, mitigation and preparedness 

(UNISDR, 2009).The literature suggests that governments may find it profitable to engage 

themselves in a national disaster system composed of the interaction of institutions, financial 

mechanisms, regulations and policies. Ghesquiere and Mahul (2010) acknowledge that good 

strategies can help governments cope with the financial impacts of disasters, but do little to 

shelter populations and assets from natural destruction. As such, it is important to underscore 

that financial protection is only one component of an effective comprehensive disaster risk 

management strategy. The latter cover many other dimensions, including programs to better 

identify risks, reduce the repercussions of extreme events and strengthen emergency services. 

Figure 1 illustrates the different dimensions of a comprehensive disaster risk management 

strategy.
11

 While this research touches upon some of these areas, it concentrates on the 

sources of financing used by governments to confront the impacts of natural disasters. 

 

 

                                                      
11

 A comprehensive disaster risk management strategy was set out in the United Nations-endorsed Hyogo 

Framework for Action (Resolution A/RES/60/195). See UNISDR Hyogo Framework for Action 2005-2015, 

http://www.unisdr.org/we/coordinate/hfa. 
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- Risk mitigation works, infrastructure retrofitting 

- Education, creation of a culture of prevention 
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- Risk transfer, insurance, insurance linked securities 

- Budget appropriation, execution in emergency 

- Alert and early warning systems 

- Response planning, training, logistics, simulations 

- Response systems management 
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- Recovery, planning reconstruction policies 
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Risk reduction 

Financial protection 

Preparedness 

Post-disaster reconstruction 

http://www.unisdr.org/we/inform/resolutions-reports
http://www.unisdr.org/we/
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A comprehensive disaster risk management strategy depends on government perception 

of the risk they are exposed to. Low probability but high consequence events are often 

neglected by public officials (Loefstedt and Frewer, 1998; Slovic, 2000). The capacity to deal 

with risks can be described as risk-preference. Arrow and Lind (1970) examined the question 

on how governments should treat uncertainty in the evaluation of public investment decisions. 

They argue that if the risks associated with a public investment are publicly borne (through 

taxation), the total cost of risk-bearing is insignificant, and therefore governments should 

ignore uncertainty. The reason behind this is that governments can transfer risk through their 

capacity to distribute losses over such a large population that the per capita loss for each 

individual is negligible. In addition to spreading risk over population base, governments can 

also pool a large number of risks. Pooling risks consist of a large number of independent 

public infrastructure assets in various regions of the country. Consequently, the government 

risk portfolio is diversified and risk can be neglected (Hochrainer and Pflug, 2009). In the 

context of financing natural disasters, this theory implies that governments should act as risk 

neutral towards environmental catastrophes, and should not invest in any risk financing 

strategy that is more expensive than the expected losses caused by a natural disaster. The 

problem is that adopting a risk neutrality approach can only hold for countries having a 

sufficient number of solvent tax payers. As originated losses have to be spread over all tax 

payers and taxes have to be sufficient to cover them, the ratio of unaffected inhabitants after a 

disaster to affected people has to be large for fulfilling a group-balance concept. Moreover, 

the individual interest has to be equally sufficient, as well as affordable by the (unaffected) 

tax payers (Haas, 2010).  

This theory is difficult to apply in disaster prone-countries with relatively small 

populations. Mechler (2004) summarizes when the Arrow and Lind theorem should not or 

cannot be used: (i) countries subject to high natural hazard exposure; (ii) countries subject to 

high economic vulnerability; (iii) countries with few large infrastructural assets and high 

correlation between those assets; and (iv) countries with concentrated economic activity 

centers exposed to natural hazards. The risk neutral approach is valid only up to certain point. 

There are a number of situations where governments should act in a risk averse manner. 

Cohen and Werker (2008) declare that governments are less risk averse than individuals over 

gambles the size of disaster: while an individual risks getting wiped out, a government 

usually faces damage to small fraction of its economy. Hence, governments are more willing 

to forego preventive measures and simply spend in the case that a catastrophe occurs. 

Traditionally, the literature indicates that governments have endorsed ex-post financing 

instruments to cope with the economic costs of natural disasters. Ex-post financing 

instruments are sources that do not require advance planning. This includes budget 

reallocation, domestic credit, external credit, tax increase and donor assistance. These options 

have been widely discussed by several authors (Freeman, 2000; Charveriat, 2000; Freeman et 
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al., 2003; Mechler, 2004; Pflug and Hochrainer, 2007; Kunreuther and Michel-Kerjan, 2007; 

Linnerooth-Bayer et al., 2009). Unfortunately, ex-post sources are plague with limitations. As 

governments are forced to cover unpredictable and unconsidered additional expenses, their 

budgets are tightened. These expenses can further be covered by tax increases, though it is a 

far out unpopular instrument. Governments generally try to avoid raising taxes, as it unfolds a 

direct impact on the individual‟s income, reducing their spending capabilities and making it 

relatable to concrete figure (Haas, 2010). As a result, governments (particularly in developing 

countries) may find it difficult to borrow the required funding from capital markets. Similarly, 

governments are often unable to accumulate sufficient reserves to respond to major 

catastrophes. Beyond the opportunity cost of short term liquidity sitting in an account, 

competing demands and political considerations make it virtually impossible for governments 

to build reserves beyond a certain level (Gehsquiere and Mahul, 2010). Systematic use of 

budget reallocations endangers development programs that may have required years of 

preparation. Faced with substantial constraints on their budgets, governments tend to rely 

more on international aid. Grant financing from donors is obviously the cheapest source of 

financing natural disasters. The expectation of donor funding is called the “charity hazard” in 

the literature (Raschky and Weck-Hannemann, 2007). Browne and Hoyt (2000: 293) define 

this phenomenon as “the tendency of an individual at risk not to procure insurance or other 

risk financing as a result of a reliance on expected charity from others such as friends, family, 

community, non-profit organizations, or a government emergency program”. “Charity hazard” 

is thought to be an important explanation for the relatively low rates of insurance take-up in 

some countries. Victims of a catastrophe may be counting on public compensation, which 

create an incentive not to purchase insurance, since they can free-ride on governments 

funding (Levmore and Logue, 2003). At the government level, the presence of international 

aid increases the chance that public officials will under-invest on disaster prevention and 

mitigation.  

Many scholars have discussed the political dimension of disasters. For instance, 

Depoorter (2006) argues that politicians receive too little reward from ex-ante financing 

instruments. In contrast, the political reward for ex-post compensation may be very strong. 

Inspired by the research of Hirschleifer, Siegelman (2002) confirms that providing 

compensation after the occurrence of a catastrophe is so politically attractive that 

governments will invariably find it impossible to resist payment. Public choice theory shows 

that governments will always intervene when the number of victims is large (Bruggeman et 

al., 2012). After all, potential victims are voters, and governments will try to seduce the 

largest number of electors in order to gain or maintain power. In 2003, Gerrett and Sobel 

showed that disaster expenditures by the Federal Emergency Management Agency (FEMA) 

are mostly politically motivated: “states [that are] politically important to the president, and 

disaster expenditures are higher in states having congressional representation on FEMA 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

18 
 

oversight committees”. Hence, they indicate that “nearly half of all disaster relief is motivated 

politically rather than by need” (2003: 496). Ex-post financing instruments are perceived not 

only as inequitable, but also as ineffective. Cohen and Werker (2004, 2008) demonstrate that 

the marginal value of a dollar of prevention is higher than for relief.
12

 

The increasing dissatisfaction with ex-post financing instruments has led to the 

development of new structures. In the 1990s during the process of the UN International 

Decade for Natural Disaster Reduction (IDNDR), a shift in paradigm has being advocated 

towards more emphasis on ex-ante measures against natural disasters.
13

 There is a growing 

agreement that disaster impacts can be reduced by modifying hazard and vulnerability 

ex-ante instead of ex-post solutions (Mechler, 2003). Ex-ante measures consist in arranging 

the financing risk prior to a catastrophe so that in case of such an event, sufficient financing 

will come forward. Ex-ante financing instruments include reserve or calamity funds, budget 

contingencies, contingent debt facility and risk transfer mechanisms. Risk transfer 

instruments are instruments through which risk is ceded to a third party such as traditional 

insurance and reinsurance, parametric insurance (where insurance payouts are triggered by 

predefined parameters such as the wind-speed of a hurricane) and Alternative Risk Transfer 

(ART) instruments such as catastrophe (CAT) bonds (Doherty, 1997; Froot, 2001; Caballero, 

2003; Freeman et al., 2003; Gurenko and Lester, 2004; Hofman and Brukoff, 2006; Cummins 

and Mahul, 2008; Kunreuther and Michel-Kerjan, 2009; Gehsquiere and Mahul, 2010; 

Cummins and Barrieu, 2012).  

The dominant risk financing instrument used is risk transfer by means of insurance or 

reinsurance. By purchasing insurance coverage, the insurance person or government 

exchanges the exposure to an undetermined potential loss against a predefined certain 

expense. The budget is protected against extraordinary charges, and financial planning is 

eased and less prone to shocks (Staking, 2008). The problem is that natural disasters pose a 

number of great challenges for insurers. These extreme events involve very large losses that 

occur only rarely, and this requires large financial reserves to be built up over time. Pricing 

catastrophe insurance products is complicated by a number of factors, including the difficulty 

of predicting the frequency and probability of catastrophic accidents and their related losses 

(Courbage and Stahel, 2012). Given these obstacles, the traditional insurance sector relies on 

the reinsurance market to recompense catastrophic damages to the victims. However, Froot 

(1999) finds that insurers generally use reinsurance to cover only a small fraction of the 

financial exposure to catastrophic natural disasters.
14

 This is all the more worrying because 

                                                      
12

 Cohen and Werker use mathematically-oriented model of disaster prevention, supported by case studies and 

preliminary empirics to explain why some governments prepare well for disasters and others do not. They show 

how the presence of ex-post relief distorts this choice and increases the chance that governments will under-invest. 
13

 The terms of ex-ante and pre-disaster measures are often used synonymously in the literature and in this 

research. The same goes for the terms of ex-post and post-disaster measures. 
14

 Kenneth Froot points out that “very little of the reinsurance in place provides protection against industrywide 

losses for events greater than $5 billion. That is, for a $50 billion cat event, the overwhelming majority of the 
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many primary insurance companies do not have enough capital and surplus themselves to 

survive medium and large catastrophes (Deketelaere et al., 2010). Accordingly, there is an 

increasing pressure supporting deeper government intervention. The latter can take a variety 

of forms. In some cases, governments force potential victims to purchase comprehensive 

insurance; in others, governments replace the primary insurer and directly provide coverage 

to potential victims. In yet other situations, governments act as a reinsurer of last resort and 

intervene when the magnitude of loss exceeds a specific threshold. The reactions in the 

literature to these forms of intervention vary: some economic literature relying on market 

solutions is quite critical of this intervention, while other, more insurance-related literature 

argues that these types of government intervention should be welcomed (Bruggeman et al., 

2012). The position of this research is that the development of private participation stimulated 

by governments constitutes one of the most appealing ways to solve the problem of financing 

the consequences of natural disasters. 

In full recognition of the above, on December 16, 2010, the OECD issued a 

Recommendation on good practices for mitigating and financing catastrophe risks, stating 

that the impacts of natural disasters need to be properly assessed and financially managed 

before a major loss occurs, and that this requires a proactive role to be taken by governments, 

in direct and continuous cooperation with the private sector. On that occasion, the OECD 

Council, the highest body of the organization, stressed the importance of such collaboration 

in all the different dimensions of a comprehensive disaster risk management strategy, from 

risk identification to the economic coverage of disaster costs. Monti (2012) admits that the 

necessity to involve the private sector in the financial management of catastrophe risks is 

based on the observation that the insurance and reinsurance industries have developed the 

requisite technical expertise for providing proper risk assessment and risk allocation 

mechanisms, expedites loss adjustment services, and contractual incentives to reduce risk 

exposure, in exchange for wider coverage.  

The literature demonstrates that government decision to play an active role is often 

linked with the resolution to introduce a mandatory catastrophe insurance regime. Empirical 

research comparing compensation mechanisms available in different countries confirms the 

success of the compulsory insurance model (Raschky, Schwartze, Schwindt and 

Weck-Hannemann, 2009). Countries such as Turkey (earthquake) and Iceland have made the 

purchase of catastrophe insurance coverage mandatory. The purchase of fire and natural 

disaster insurance is also mandatory in the Swiss cantons of Schwyz, Uri and Obwalden 

(Monti, 2012).  

 

 

 

                                                                                                                                                                     
last $45 billion of losses (after the first $5 billion) is not covered by reinsurance” (1999: 2). 
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Other countries have required insurance companies to make catastrophe insurance 

available, by introducing a mandatory offer of coverage that can be declined by the 

policyholder: this is how, for instance, the Japanese and the Californian earthquake schemes 

work. Kunreuther (2008) has repeatedly argued in favor of compulsory first-party (in other 

words, bought by victims) insurance for property damage caused by all kinds of natural 

disasters. Viscusi (2010) also endorses the idea of mandatory disaster insurance. He defends 

this approach based on the assumption that it would foster self-protection and increase 

insurance penetration. This model, whereby the duty to insure against disasters is combined 

with insurance against a high probability, low damage event, is also supported by the 

behavioral literature (Slovic et al., 2000).  

Using a game-theoretical approach, Michel-Kerjan and Marcellis-Warin (2006) show 

that governments can act to induce insurance companies to participate in cooperation instead 

of leaving the market. By the enforcement of insurance purchase, governments can constrain 

adverse selection phenomenon. The capacity to insurability is dictated by the need to control 

adverse selection. This phenomenon occurs when insurers, because they do not have proper 

information about the risk of the insured, are not able to differentiate insurance premiums on 

a risk basis. Insurance then becomes too expensive for “good risks”, ultimately leaving the 

insurer with “bad risks”, and creating a situation of income deficit (Courbage and Stahel, 

2012). The only potential drawback would apply if the compulsory insurance scheme would 

neglect the fact that the demand for insurance may vary according to the individual risk 

situation (and financial possibility) of every potential victim. Once should avoid forcing 

individuals who run no risk at all to take insurance coverage (Faure and Bruggeman, 2008). 

Consequently, the duty to have mandatory insurance should be limited to specific risk zones, 

and the insurance premium should be based on risk, so that the insured would only pay for 

the risk he is exposed to (Faure, 2007; Kunreuther, 2006).  

In recent years, there has been increasing interest in the use of new financial solutions 

(Cummins and Barrieu, 2012). If insurance and reinsurance remain the dominant instrument 

of risk transfer, various innovative mechanisms have become available that allow 

governments to more easily access the international financial markets, enabling them to cope 

with their financial needs resulting from environmental catastrophes. The most prominent 

type of risk-linked security is the CAT bond, which is a fully collateralized instrument that 

pays off on the occurrence of a defined catastrophic event. CAT bonds allow insurers, as well 

as governments, to transfer some of the risk that they will have to pay out billions of dollars 

in the event of a natural disaster taking place. Haas (2010) indicates that they constitute a 

very appropriate solution in the context of high severity, low probability risks, which in 

insurance contexts often raises the question of insurability. Another consideration is that 

traditional insurance and reinsurance markets may have limited capacity. Therefore, the 

economic literature argues that CAT bonds make sound economic sense as a powerful 
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mechanism for financing disasters. For instance, a $100 billion loss would represent less than 

0.5% of the value of US securities markets and could easily be absorbed through securitized 

transactions (Cummins, 2012).  

CAT bonds were created and first used in the mid-1990s in the aftermath of the 

hurricane Andrew and the Northridge earthquake.15
 In 2006, the first government-issued 

disaster-relief bond placement was executed to provide funds to the Mexican government to 

defray costs of disaster recovery. The bond transferred $160 million of Mexican earthquake 

risk to the capital markets through a special-purpose vehicle (CAT-Mex Ltd.). The deal was 

part of an overall $450 million transaction, involving both conventional reinsurance and 

securitization (Gehsquiere and Mahul, 2010). The transaction was executed by Swiss Re and 

Deutsche Bank Securities. Mexico followed up with Multicat Mexico in 2009, valued at $290 

million, protecting against earthquakes and hurricanes. The $400 million issuance in 2013 

sponsored by the Turkish Catastrophe Insurance Pool (TCIP) is the second outstanding 

publicly-issued CAT bond. The TCIP can be satisfied with this outcome as they have secured 

a significant layer of reinsurance protection, much larger than had initially been expected. 

Croson and Richter (2003) wrote the only article to solely address governmental CAT 

bonds. They find that one major benefit is the instantaneous inflow of cash for emergency 

humanitarian aid and reconstruction. Unlike potential delay and uncertainty associated with 

international aid, CAT bonds assure governments with liquidity immediately after a 

catastrophe. This payment established at the time of issuance is not a loan or sovereign 

obligation. Under no circumstances do governments get the use of capital under the 

requirement to repay it. Another positive asset is that CAT bonds can reduce the costs of 

capital. The costs of borrowing from investors in the international financial markets and/or 

withholding large amount of capital every year may be very high for governments, especially 

in emerging economies. The demand for suitable risk financing solutions on the 

governmental level is on the rise (Haas, 2010). CAT bonds are proving attractive to 

governments that wish to protect themselves against natural disasters with new 

risk-management alternatives. However, Ghesquiere and Mahul (2010) concede that the use 

of ART remains a relatively complex operation. For instance, in the case of the first Mexican 

CAT bond issuance, Mexico needed almost ten years to build up the required knowledge and 

structures (Saldana-Zorilla, 2007). Many observers find that ART represent an interesting 

approach and will play an increasing role in providing risk finance for large loss events, but 

these innovative financial instruments are not expected to replace reinsurance, but rather 

complement the reinsurance market by providing additional capacity (Cadenas et al., 2007;  

 

                                                      
15

 The first CAT bond was issued in 1994, but the market really took off, when rating agencies started to rate CAT 

bonds in 1997. In 2002, average annual issuance of CAT bonds was around $1 billion per year and total 

outstanding insurance-linked securities (ILS) amounted to a little over $2 billion. In 2013, CAT bonds issuance 

passed the $7 billion milestone for the first time, which took the size of the CAT bond market over $20 billion.  

http://en.wikipedia.org/wiki/Hurricane_Andrew
http://en.wikipedia.org/wiki/Hurricane_Andrew
http://en.wikipedia.org/wiki/Hurricane_Andrew
http://en.wikipedia.org/wiki/Northridge_earthquake
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Cummins, 2008, 2009, 2010, 2012; Njegomir and Maksimovic, 2009; Haas, 2010; 

Lakdawalla and Zanjani, 2012).  

 

1.3.3 Synthesis 

 

One important lesson to be learnt from the literature review is that the study of the 

impacts of natural disasters from an economic perspective is not an easy task. Contradictory 

results on whether these events have negative effects on economic performance demonstrate 

the difficulty of interpreting the consequences of natural disasters. One explanation is the 

complexity to appraise direct and indirect damages to economic activity. However, 

scholarship on natural disasters clearly supports the crucial observations outlined earlier in 

this chapter: (i) the incidence of disasters has been escalating; (ii) the economic costs of these 

events are soaring. The role of governments is essential. As the payer of last resort, 

governments are directly concerned by the financial turmoil associated with environmental 

catastrophes. Factors such as the increasing frequency of disasters, the concentration of 

people and assets and the lack of insurance penetration mean that governments are requested 

to enhance their participation. The costs of this participation place a heavy burden on public 

budgets. Fortunately, governments have the capacity to mobilize sufficient conditions and 

activities to lessen these costs.  

Another important finding is that there are preventive actions for disaster mitigation and 

preparedness. Note that these actions do not reduce the probability that a catastrophe occurs, 

only its impacts. In accordance with scholarship on natural disasters, this dissertation considers 

that the adoption of a comprehensive disaster risk management strategy is the best way to 

insure against catastrophe risks. If a large number of researches have investigated the different 

aspects of this comprehensive and holistic approach, only a few have addressed financial 

public vulnerability. The focus on traditional post-disaster financing models proves to be costly 

for governments. In the absence of concrete global adaptive governance, the solution lies in a 

proactive approach benefiting from the contribution of a broader distribution of risk and the 

implementation of ex-ante financing instruments. This study takes a deeper look at national 

disaster management plans implemented in disaster-prone countries through the application 

of coherent financial measures emphasized by the financial protection component of a 

comprehensive disaster risk management strategy.   

 

1.4 Theoretical framework 

 

Disaster management studies are not a discipline per se, but a field of study borrowing 

to several disciplines of social sciences from economics to geography. Since government 

responses to threatening disaster situations are what draw the attention of this research, it 
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makes sense to consider problem-solving theories of political science as the most appropriate 

theoretical settings to locate this analysis. Therefore, the present dissertation is guided by the 

theoretical foundations of functionalism and disaster theory. This selection is to be explained 

by the capacity of these theories to bring strength and validity to the research structure. 

Functionalism is not new. It has a long history in both natural and social sciences. The 

functionalist perspective interprets each part of society in terms of how it contributes to the 

stability of the whole social system. The society is more than just the sum of its elements – 

rather, each element is functional for the stability of the whole social system. The different 

elements are organized to fill distinct needs and each of which has particular consequences 

for the form and shape of society. This study acknowledges the great importance of the work 

of former Harvard professor and sociological theorist Talcott Parsons. The latter was the 

founder of, and perhaps the most prominent contributor to, structural functionalism.
16

 His 

elaboration of AGIL scheme serves as a theoretical support for this research. A function is “a 

complex of activities directed towards meeting a need or needs of the system” (Rocher, 1975: 

40). The function of any element of the social system is understood as its contribution to 

meeting the functional prerequisites. Using this definition, Parsons believes that there are four 

functional imperatives that are necessary for (characteristic of) all systems: adaptation (A), 

goal attainment (G), integration (I) and latency (L). Together, these four functional 

imperatives are known as the famous AGIL scheme. In order to survive, a system must 

perform the following four functions (Ritzer, 2011: 237-252): 

(i) Adaptation: A system must cope with external situational exigencies. It must 

adapt to its environment and adapt the environment to its needs. 

(ii) Goal attainment: A system must define and achieve its primary goals. 

(iii) Integration: A system must regulate the interrelationship of its component parts. It 

also must manage the relationship among the other three functional imperatives 

(A,G,L). 

(iv) Latency (pattern maintenance): A system must furnish, maintain and renew both 

the motivation of individuals and the cultural patterns that create and sustain that 

motivation. 

 The theoretical foundations of functionalism and the AGIL scheme of Parsons are 

relevant to this research in that it examines the measures and practices which stem from 

government need to adapt to its external environment, and the ways by which this is achieved 

through increasing the participation of the private sector, one whose functions is to alleviate 

the burden on the public sector. In order to attain its goals, the adoption of efficient strategies 

is imperative. The first sections of this introductory chapter have shown the menace of 

natural disasters. The impacts of these events affect the whole society causing damage, 

                                                      
16

 The publication of such books as The structure of social action (1937) and The social system (1951) made 

him the dominant figure in American sociology. For additional information on Talcott Parsons theoretical works, 

see Holmwood (1996), Munch (2005), Lidz (2007). 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

24 
 

despair and casualties, and leaving the communities unable to function normally. The 

economic consequences are equally considerable. Natural disasters result in significant 

economic losses and cost the economy dearly in terms of lost wages and output, utility 

disruptions and property destructions. 

 The struggle for reducing these impacts is the concern of every societal actor. 

Governments, private households and businesses share the same vulnerability. Governments, 

however, are the one that experience the deepest repercussions. The lack of disaster insurance 

coverage accentuates the need for government involvement. The implications for public 

finances are potentially calamitous. Benson and Clay of the Overseas Development Institute 

(ODI) in London summarize some of these implications for public expenditure and revenue 

(2003: 35-41). They argue that disasters are likely to result in additional expenditure and 

partial reallocation of already committed financial resources, both to meet the costs of repair 

and to provide support to the victims. These actions may cause the postponement or 

abandoning of planned investments, a reduction in the provision of public services and the 

deferment of staff appointment. Similarly, disasters can lead to a fall in public revenue as 

lower levels of economic activity, including possible net falls in imports and exports, imply 

reduced direct and indirect tax revenue.
17

 Although such losses may be partly offset by 

increased flows of external aid and foreign funding, they are unlikely to be entirely 

compensated for. In consequence, governments face budgetary stress, which they will be 

compelled to meet by running down foreign-exchange reserves, increasing the money supply 

or negotiating additional loans. These options, in turn, have dangerous domino effects for the 

stability of national economy. They lead to general inflation, cause depreciation and extend 

public deficits and debt. These negative repercussions force governments to adapt to the 

enormous risks posed by natural disasters. This can be achieved by implementing disaster 

risk management strategies that integrate every societal actor. 

 This study insists on increasing the participation of the private sector in national disaster 

risk governance. The problem of the difference between economic losses and insured losses 

(coverage gap) constitutes a good example of the necessity to intensify this participation. The 

present research considers that a broader distribution of risk relieves governments of some of 

their liabilities. Governments should not serve as the sole risk bearers. While they certainly 

play a key role in setting the necessary framework conditions, it is the primary function of the 

private sector to take some burden off governments. Private actors such as insurance, 

reinsurance and financial institutions have developed niche capabilities in risk assessment, 

mitigation, claims and logistic. They have the expertise, knowledge and resources to help 

governments build adaptive responses. For instance, the use of risk transfer mechanisms 

represents an excellent opportunity to lessen the impacts of natural disasters on public 

                                                      
17

 Note that countries with numerous public owned enterprises may also experience disaster-related losses, 

placing extra pressure on government financial resources. 
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finances.
18

 The insurance industry is in a position to connect resilience to financial 

preparedness. As the primary risk transfer tool, it has five advantages: (i) it permits the 

spreading of risk between parties; (ii) it reduces the variance of risk for each person; (iii) it 

allows the segregation of risk; (iv) it encourages loss reduction measures; and (v) it provides 

a tool to monitor and control behavior (Freeman and Kunreuther, 1997). 

 In East Asia, insurance penetration remains relatively low. One explanation is that the 

lack of institutional regulatory structures and confidence with potential customers hinders the 

ability to acquire insurance coverage. The development of public-private partnerships is 

critical to overcome these barriers. The collaboration between governments and insurance 

companies is fundamental to establish proper financial and legal provisions and increase trust 

between the community and the actors of the market. Traditional insurance is not the only 

option for transferring risk. Country catastrophe pools constitute another risk transfer 

mechanism which provides a backstop of risk coverage to support insurance and financial 

preparedness. In catastrophe pools, governments may act as: (i) an insurer and assume direct 

liability for losses without the private insurance sector bearing some portion of loss (e.g. 

National Flood Insurance Program in the United States); or (ii) a reinsurer and provide 

financial support to the private insurance market. In this case, private insurance industry may 

be required to retain some risk (e.g. Japanese Earthquake Reinsurance). Both approaches rely 

on the private sector to supply much needed administrative support. The private sector is paid 

a commission or fee for providing its services. The only way to achieve catastrophe pools is 

close cooperation between the public and private sectors. Another alternative is the use of 

insurance-linked securities (e.g. CAT bonds) and exchange-traded insurance derivatives (e.g. 

catastrophe options and swaps). As pointed out in the literature review, there has been 

increasing interest for governments (as well as insurers and reinsurers) in the development of 

these innovative financial solutions. The use of funding from capital markets can be a more 

effective way of transferring risk with a larger capital base and more capacity than traditional 

insurance markets. Governments and traditional insurance industry are joined by new 

financial actors such as banks and investment companies. 

 The repercussions of natural disasters demand the intervention of more participants. The 

contribution of the private sector is crucial to any national disaster risk governance. The 

public sector cannot afford to assume the entire risk by itself. It is imperative to encourage a 

broader distribution of risk. This aspect constitutes the first element of the coherent financial 

protection of a comprehensive disaster risk management strategy. The participation of the 

private sector should not be taken for granted. To ensure and maintain this participation, 

governments must redouble their efforts to set favorable framework conditions. Through their 

central position, governments can influence and stimulate the progress of risk financing and 

                                                      
18

 The cost for the taxpayer decreases through increased insurance penetration. A 1% increase in insurance 

penetration is associated with a reduced burden of one fifth of estimated total damage (Lloyds, 2012: 38). 
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risk transfer markets. Figure 2 shows the function and participation of the private sector in 

national disaster risk governance.  

 

Figure 2: Broader distribution of risk 

 

 

 

 

 

 

 

 

 

       

     

 

 

 

 

 

 

 

 

 

 

 

 

The disaster theory espoused by Wisner, Blaikie, Cannon and Davis (1994, 2003, 2006) 

presents two necessary models for disaster preparedness called the Crunch and Release 

models. These authors argue that natural disasters are the interaction of hazards and 

vulnerable situations. They also indicate that risk of disaster is the compounded function of a 

natural hazard and the number of people, characterized by their varying degrees of 

vulnerability to that specific hazard, who occupy the space and time of exposure to the hazard 

event.
19

  

 

                                                      
19

 For additional information on the Crunch and Release models (also known as the pressure and release 

model – PAR), see ADPC (2000), Bankoff (2001), Heijmans (2001), Cannon (2004), Marcus (2005). 

Disaster Risk 

E
x

p
en

ses 

R
ev

en
u

e 

 

 

 

Government 

 

 

 

Risk Transfer 

 

Insurance 

 

G 

A 

 

    

I 

L 

 Cat 

Bond

ss 

Cat 

Pools 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

27 
 

The Crunch model provides a framework for understanding what disaster is all about 

and why it happens. The first contribution of the Crunch model concerns the need to reduce 

confusion among different concepts that are unclear and contested. It raises the question of 

the definition of disaster. Disaster is the subject of intense research and discussion. The 

potential for ambiguity may be growing. Defining natural disasters is not as easy as it looks. 

Depending on the academic discipline or the purpose of the user (e.g. insurance industry, 

emergency management), it may have different connotations and meanings. Porfiriev (1995) 

of the International Foundation for Science, Culture and Education states that “despite many 

years of intensive research, there still exists a wide gamut of interpretations of the basic 

question of “what is a disaster”, and the need for clarification of its conceptualization and 

definition repeatedly emphasized by a few respected scholars, remains an acute problem” 

(1995: 287).  

Some researchers choose to define natural disasters according to their characteristics 

such as the length of forewarning, the magnitude of impact, the geographical scope of impact, 

the duration of impact and the speed of onset (Kreps, 1995; Pearce, 2000; Tierney et al., 

2001). The US Federal Emergency Management Agency (FEMA) describes them as “an 

occurrence that as resulted in property damage, deaths, and/or injuries to a community” 

(1990: 5000.2). According to FEMA, the basic requirement for an event to be viewed as a 

disaster would be: (i) an occurrence (or event) transpires; (ii) damage to property or people 

takes place; and (iii) a community scale – as opposed to an individual scale – applies. The 

UN considers natural disasters as “a serious disruption of the functioning of society, causing 

widespread human, material, or environmental losses which exceed the ability of affected 

society to cope using only its own resources” (UNDHA, 1992: 93/36). This definition adds an 

additional criteria and an expansion of loss: i.e. the event must exceed the ability of a society 

to respond, and environmental values are explicitly added to human and property values. 

Pearce (2000) argues that in general, researchers agree that a disaster affects people and often 

is catalogued in terms of the number of people dead or injured, indicating that others, 

however, include, losses to population and physical structures that disrupt the social structure 

and essential functioning of a society (Fritz, 1961; Dynes, 1970; Gilbert, 1995). 

Notwithstanding the term “natural”, the concept of natural disasters always implies an 

element of human involvement. A physical event such as a volcanic eruption that does not 

impact human beings is a natural phenomenon. A natural phenomenon that takes place in a 

populated area is a hazardous event. A hazardous event that causes unacceptably large 

number of fatalities or overwhelming property damage is a natural disaster. Therefore, a 

disaster can exist only where people and their possessions exist. The concept of risk is 

sometimes taken as synonymous with hazard, but it has the additional implication of the 

statistical chance of a particular hazard actually occurring. Hazard is defined as a naturally 

occurring with the potential to create loss. Risk is the actual exposure of something of human 
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value to a hazard and is measured as the product of probability and loss (Smith, 2009). In 

other words, hazard is the cause and risk is the likely consequence. Unlike hazard and risk, 

disaster is an actual happening, rather than a potential threat. Disaster is the realization of 

hazard (the actual consequence).
20

  

The second contribution of the Crunch model concerns the origin of disaster. Natural 

disasters are related to the exposure and vulnerability of a society. The location, intensity and 

probability of hazard affect the severity of a disaster, but its impact is conditioned to the 

inventory of elements in the area in which it occurs. Exposure is characterized by structures, 

population and economy. If human and economic resources were not located in (exposed to) 

potentially dangerous settings, no problem of disaster risks would exist. Certain factors such 

as demographic changes, accelerated urbanization and concentration of activities have serious 

implications for the consideration of exposure to hazardous events. The development of 

megacities with high population density leads to a greater number of human and economic 

assets being exposed. Vulnerability refers to the propensity of these exposed elements to 

suffer adverse effects when impacted by hazardous events. Vulnerability encompasses 

conditions determined by physical, social, economic and environmental dimensions, which 

increase the susceptibility of a society of being affected. A simple look at the situation in East 

Asia is enough to figure out the risk implications for the populations and governments. The 

regional economic dynamism, the rapid level of urbanization, the current lack of insurance 

penetration and the traditional political lukewarm towards preventive measures are all factors 

that negatively influence the repercussions of natural disasters. The obligation to mitigate 

these repercussions calls for adaptation strategies and better financial preparedness.  

The Release model can be considered as the reverse of the Crunch model. It looks at how 

disaster can be avoided or minimized. The Release model addresses the underlying causes and 

analyzes the nature of disaster. This leads to safer conditions which help in order to prepare a 

society to deal with the impacts of natural disasters. Governments are vulnerable when they are 

unable to adequately anticipate, withstand and recover from disaster events. The effects on 

public expenditure and revenue result in the deterioration of public budgets. The Release 

model is relevant to this dissertation in that it emphasizes the requirement of protective actions 

and practices to reduce disaster risks. The present research considers that the adoption of a 

more diversified financing mix increases government financial preparedness. This includes the 

participation of the private sector, as well as the utilization of ex-ante financing instruments. 

The financing of natural disasters involves both ex-post and ex-ante financing instruments. As 

indicated in the literature review, governments have generally endorsed ex-post financing 

instruments. The main explanation for such behavior comes from low perceived vulnerability 

levels and the fact that most severe disasters manifest themselves only infrequently (Kaplow, 

1991; Kunreuther, 1996; Linnerooth-Bayer and Mechler, 2009). In addition to accessing 

                                                      
20

 A glossary with key words definitions and related concepts is place at the front. 
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ex-post sources, governments can also arrange for financing before a catastrophe occurs. 

Ex-ante sources include: (i) reserve funds (calamity funds); (ii) budget contingencies; (iii) 

contingent debt facility; and (iv) risk transfer mechanisms (parametric insurance, traditional 

insurance/reinsurance, ART). The main advantage of ex-ante sources is that they are secured 

before a catastrophe and allow for rapid disbursement post-event, while ex-post sources can 

take some time to organize. The speed at which funds is obtained varies depending on legal 

and administrative processes that drive their use. The overall competency of public officials 

and institutions impact the implementation of effective actions in disaster response. Good 

governance is necessary to establish initial financial planning and ensure the efficient use of 

resources. The focus on financial preparedness combined with intense efforts on risk 

assessment and risk mitigation improve the quality of disaster management.  

The capacity to embrace a pre-disaster orientation participates widely in the reduction of 

the economic costs of natural disasters. This assertion is supported by cost-benefit analysis.
21

 

The principal benefits arise from the savings in terms of avoided direct and indirect impacts. 

For instance, the World Bank (2010) estimates that for every $1 spent in disaster 

preparedness, $7 are saved in reduced costs of response and recovery. In an examination of 

4,000 disaster risk reduction programs, FEMA found an average benefit-cost ratio of four, 

suggesting that investments in risk reduction can be highly effective in reducing future 

disaster losses (MMC, 2005). Despite potentially considerable returns, governments continue 

to undervalue the benefits of a pre-disaster orientation. Driven by short time horizons, limited 

budgetary resources and the pressure to provide assistance after a catastrophe, governments 

tend to favor a post-disaster approach based on ex-post financing instruments.  

The problem with the utilization of ex-ante financing instruments is that they necessitate 

important investments. The creation of capital reserves, the purchase of insurance and the 

payment of capitalization are expensive. In the case of the first Mexican CAT bond issuance, 

the operation proved to be not only complex, but also costly. The expenses of the transaction 

amounted to about 2% of the coverage, which is far greater than traditional reinsurance, 

which normally approximates 1% (Lane, 2004). Additionally, the Mexican government had 

to consider payments to outside consultants for modeling risks, a myriad of legal fees, costs 

of the rating agency and other administrative expenses (Cardenas et al., 2007). These high 

costs raise the question on whether governments should invest in ex-ante financing 

instruments. Large scale disasters seldom occur, but once they hit, a great number of public 

institutions, individuals and businesses are deprived a vast amount of wealth simultaneously. 

The consequences of such events always involve deeper government intervention. Investing 

in ex-ante sources represents a tiny fraction of the funds spent by governments in the 

aftermath of a catastrophe. The benefits of action on financial preparedness far outweigh the 

                                                      
21

 Cost-benefit analysis is the main economic project appraisal technique and commonly used by governments 

for public investments. The idea is to render comparable all the costs and benefits of an investment accruing 

over time and in different sectors from the viewpoint of society (rather than of individuals or interest groups). 
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costs of not acting. Governments cannot commit to disaster management policies and 

planning, which rely exclusively on ex-post sources. This attitude proves insufficient and 

may turn out to have negative effects for the stability of national economy. It is imperative to 

promote the implementation of ex-ante financing instruments. This aspect constitutes the 

second element of the coherent financial protection of a comprehensive disaster risk 

management strategy. Figure 3 lists the different financing options available to governments. 

 

Figure 3: Diversified financing mix 
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for environmental catastrophes. It offers an extensive analysis on the different measures and 

resources mobilized by these governments to insure against threatening disaster situations. 

This research studies the diversity of national disaster risk governance across the continent 

from the comparative perspective of the national disaster management plans executed in 

Taiwan, Japan and China. In carrying out this study, a descriptive approach is utilized. The 

objective of a descriptive approach is to describe what is happening in more detail, filling in the 

missing parts and expanding the general comprehension. It aims to document and portray the 

relationship under study. Ultimately, the intention of this research is to create opportunities and 

the possibility for actors to engage in positive actions (to improve practice). Marshall and 

Rossman (1999) define this purpose of the research as “emancipatory”. The outcomes revealed 

by this study intend to contribute towards the development of guidelines for governments in 

East Asia, and beyond, to reduce their vulnerability to natural disasters from an economic 

perspective.  

This dissertation favors a qualitative type of methodology. In contrast to quantitative 

research, qualitative research does not rely uniquely on numerical measurements. However, 

King et al. (1994) state, in their scheme to design social analysis and scientific inference in 

qualitative research, that qualitative research is not fundamentally different from quantitative 

research, except in style. As they explain, the final goal is always the same: i.e. to understand 

the rapidly changing social world, which sometimes cannot be easily quantified. Qualitative 

research is pragmatic, interpretative and grounded in the need to study a complex relationship 

between two variables. The benefits of qualitative research lie in the promise of delivering 

quality, depth and richness in the findings. 

In order to properly complete this research and test the hypotheses, the examination of 

three case studies is performed. Case study method is widely used in political science. It 

excels at bringing researchers to an understanding of an obscure issue or object, and can 

extend experience or add strength to what is already known through previous research. Case 

study emphasizes detailed contextual analysis of a limited number of events or conditions and 

their association. It offers flexibility in design and abundance in information. There is some 

suggestion that case study method is increasingly being used and with a growing confidence 

in the case study as a rigorous research strategy in its own right (Hartley, 2004). Case study 

has certainly become one of the most common ways to conduct qualitative research. 

According to Yin (2009), it seems to be the preferred strategy when “how” questions are 

being posed. Case study has three advantages over statistical methods and other formal 

models: (i) great potential for achieving high conceptual validity; (ii) strong capacity for 

fostering new hypothesis; and (iii) value as a useful means to closely examine the 

hypothesized role of causal mechanisms in the context of individual cases (George and 

Bennett, 2005). This research considers that the investigation of the national disaster 

management plans in place in Taiwan, Japan and China cannot be based solely on statistical 
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tools. The choice of a case study method for this research is no coincidence. Case study is 

commonly used in the literature studying natural disasters. It has so far been the best source 

of information regarding the effectiveness of various mitigation and preparedness measures 

(Wenger et al., 1986; Brody et al., 2008) and on response and recovery (Comfort, 1999; Haas 

et al., 1977). There is no doubt that the present dissertation fits well within the boundaries of 

a qualitative type of research with a case study method.  

The process of case selection is very personal. The three cases being examined in this 

study are subject to legitimate criticism. East Asia is not short of disaster-prone countries. 

The selection of Taiwan, Japan and China is based on the potential useful variation on the 

dimensions of theoretical interest. In addition to their proximity, economic relations and 

cultural interactions, these countries share the same vulnerability to natural disasters.
22

 In 

recent years, they all have experienced environmental catastrophes. Taiwan, Japan and China 

are subject to multiple natural disasters such as earthquakes, tsunamis, typhoons, floods and 

landslides. With their increasing economic activity and spatial population distribution, these 

countries face enormous financial risks. The concentration of people and economic assets 

make them heavily exposed to major destructive impacts. This exposure may trigger 

considerable economic losses. It is imperative for these countries to develop a comprehensive 

disaster risk management strategy. However, despite similar characteristics, Taiwan, Japan 

and China do not possess the same level of financial preparedness. National disaster risk 

governance differs according to country. The study of three national disaster management 

plans provides a diverse range of disaster preparedness experiences. The investigation of the 

measures and resources mobilized by these countries allows to assess their capacity to 

confront the menace of forthcoming catastrophes. 

Due to the sheer size of China, this research focuses on the policies and planning 

adopted in Shanghai. The selection of Shanghai is to be explained by the relatively high 

vulnerability of the city to natural disasters.
23

 Located at the mouth of the Yangtze river, 

Shanghai features in the top ten most risky cities in the world (Swiss Re, 2013). Home to 24.1 

million permanent residents, Shanghai is the most populous city in China. With its economic 

dynamism and intense urbanization, Shanghai may endure important repercussions in the 

event of a catastrophe. The selection of Shanghai is also to be explained by the recent 

inauguration of the Shanghai Free Trade Zone (FTZ) in 2013. The FTZ brings new financial 

opportunities to tackle the economic impacts of natural disasters. The introduction of 

economic reforms encouraging the participation of the private sector is consistent with the 

coherent financial protection supported by the theoretical framework of this research. The 

                                                      
22

 Taiwan, Japan and China regularly appear among the top ten most risky countries for natural disasters in the 

Natural Hazards Risks Atlas released by the risk analysis firm Maplecroft. See Verisk Maplecroft Natural 

Hazards Risk Atlas, http://maplecroft.com/themes/nh 
23

 For more information on Shanghai‟s vulnerability to natural disasters, see Disasters in East Asia in Appendix. 
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case of Shanghai is all the more relevant as it may serve as a possible model for other 

disaster-prone areas in China to follow. 

 

1.6 Conceptualization 

 

The key relationship to be studied in this dissertation is the one between the economic 

impacts of natural disasters and governments. Building on the contribution of the Crunch 

model for disaster definition, this research defines natural disasters as social phenomena that 

occur when a society suffers exceptional levels of disruption and loss due to natural processes. 

Catastrophes caused by technological and man-made hazards such as military combats, 

terrorist attacks and nuclear/chemical incidents are not considered in this study. There is no 

agreed definition of the scale of disruption and loss that has to occur in order to produce a 

disaster. The most common way of measuring the impacts of a disaster is to measure 

post-event variables.  

The EM-DAT database is widely accepted as the best available and mostly used 

database for research on natural disasters. Compared to Swiss Re SIGMA and Munich Re 

NatCat Service, the principal assets of the EM-DAT database are the broadness of data 

included and its full availability to the public. In this study, the EM-DAT database is used to 

determine whether a hazardous event is a disaster or not. Only disasters that meet the criteria 

of the EM-DAT are examined. From an economic perspective, natural disasters generate 

negative consequences, especially for governments. In terms of public expenditure and 

revenue, the economic impacts of natural disasters place a heavy burden on public budgets. 

This dissertation rejects the position supported by Albala-Bertrand and others, who question 

these negative consequences, even arguing the opposite: i.e. natural disasters have positive 

economic impacts.  

The literature makes the distinction between direct and indirect impacts. There are a 

number of methods for valuing direct impacts, which vary in how accurately they represent 

the real value of damage. McKenzie et al. (2005) recommend that the value of direct damage 

should be estimated on the basis of the market price of repairing or replacing the equipment 

with the same characteristics as the original design. Alternatively, the value of direct damage 

can be estimated using reconstruction costs in terms of modernization in new locations or 

with improved specifications.
24

 Using the replacement cost of the original equipment gives a 

more accurate picture of the real damage caused, while the replacement cost of technically 

more advanced equipment provides a more accurate cost of the financial resources required 

for reconstruction with improved disaster risk management measures (McKenzie et al., 2005). 

Researchers investigating indirect impacts make use of input-outputs (IO) models, social 

                                                      
24

 The value of a piece of equipment that has been destroyed in a disaster may be estimated not in terms of the 

value of the original equipment, but in terms of the cost of replacing it with technologically superior equipment 

making it more resistant to the impact of future disasters. 
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accounting matrices (SAM) and computable general equilibrium (CGE) models (Mechler, 

2013). The IO models are the most commonly employed modeling framework for estimating 

indirect losses (Okuyama, 2009). IO models document the interdependencies within an 

economy and the ensuing disruption due to a catastrophe. Their advantages are that they are 

directly based on observable data, as well as their simplicity. Their major weaknesses consist 

of their rigid structure with respect to input and import substitutions, a lack of explicit 

resource constraints and a lack of response to price changes (Okuyama, 2009). SAM are a 

variant of IO models and estimate the follow-on effects of disasters on production, savings 

and consumption activities of different agents. The SAM approach is well-suited for handling 

the distributional impacts of a catastrophe (Mechler, 2013). Like IO models, it has rigid 

coefficients and tends to provide upper bounds for the estimates. CGE models show how 

disaster impacts affect economies through sectoral and price changes. They can represent 

non-linear effects, incorporate input and import substitutions and respond to price changes. 

As CGE models are intended for long run equilibrium analysis and assume adaptability of 

economic agents, they may lead to the underestimation of economic impacts (Rose and Liao, 

2005).  

This dissertation evaluates the economic impacts of natural disasters through the 

analysis of macroeconomic indicators. These macroeconomic indicators illustrate any change 

to the national economic activity. They include GDP (nominal), GDP growth, unemployment 

rate, exports, imports and balance of trade. Macroeconomic indicators are widely used in the 

literature to measure the total (direct and indirect) impacts of natural disasters. Special 

attention is also given to emergency funds and allocations granted by governments to meet 

the costs of relief and recovery operations and rebuilding efforts. Additional programs such as 

stimulus package and financial aids to assist distressed individuals and businesses are also 

examined. 

This research identifies governments as the dependent variable. The concept of 

government(s) has been around in both political and academic discourse for a long time, 

referring in a generic sense to the means by which state policy is enforced and to the 

mechanisms for determining the policy of state. Lenz and Holman (2013) define government 

as the institutions and processes that make and implement decisions for a society. These 

decisions are authoritative in the way that individuals and organizations are legally obligated 

to obey them or face some kind of sanction. In this study, national governments are the unit 

of analysis. In the case of Shanghai, the unit of analysis is the local government. As the 

leading figure of national disaster risk governance, it is legitimate to analyze government 

actions and practices.  
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This dissertation investigates the national disaster management plans in place in the 

three cases selected. National disaster management plans consist of the implementation of 

policies and planning to reduce disaster risks and improve disaster management capabilities. 

They refer to both risk (ex-ante) and disaster (ex-post). They include risk assessment, risk 

mitigation, disaster preparedness, emergency response, rehabilitation and recovery. This 

research focuses on the financial dimension of the national disaster management plans: i.e. it 

looks at the financing options developed by governments to handle the economic 

consequences of natural disasters. The inquiry of these financing options is compared with 

the two elements of the coherent financial protection advocated by the theoretical framework. 

Governments adopting a broader distribution of risk and endorsing ex-ante financing 

instruments are considered better financially prepared. The present research brings up the 

following general hypothesis for empirical verification: Natural disasters result in substantial 

costs for governments. These costs are likely to escalate unless strategic efforts are made by 

governments to increase their financial preparedness.  

From this general hypothesis, three additional hypotheses are derived: (i) Aware of the 

danger, governments are taking protective measures before the next catastrophe occurs. (ii) 

The financing options of national disaster management plans implemented in the three cases 

studied are different from each other. (iii) Some governments are better financially prepared 

than others. 

 

1.7 Data collection and analysis 

 

In line with the theory and structure developed, data collection for this dissertation is 

related to the type of information sought. Since government responses to threatening disaster 

situations represent the subject of this research, it is opportune to recognize government 

emergency-response agencies, relevant public-sector organizations and insurance companies 

as the most appropriate sources of information. Specific attention is paid to a number of 

public departments and ministries in charge of financing the impacts of natural disasters, 

while policy-makers, officials, administrators, insurers and academics working on reducing 

the effects of these events are the subjects of study. A case study method is very versatile as it 

uses many techniques of gathering information. It includes “observation, participant 

observation, intensive interviews, large scale surveys, history recorded from secondary 

sources, randomized experiments, ethnography, content analyses, and any other method of 

collecting reliable evidence that can be acceptable, as long as it is clearly reported how the 

data were created” (King et al., 1994: 51). In some studies, only one method of data collection 

is conducted. However, the utilization of multiple sources of evidence increases the reliability 

and validity of the data. A case study approach is more convincing and accurate if it is based on  
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several different sources of information. Analyzing documents and in-depth interviewing 

constitute the methods of choice for this research.  

History and context surrounding a particular setting come from analyzing documents. The 

review of documents is an unobtrusive method, rich in portraying the relationship under study. 

To this end, this research explores available official documentation on disaster management 

such as administrative documents, service records, insurance and international reports and 

academic contributions. The revision of these documents is carried out in a qualitative way – 

that is, without applying a counting approach to it. It starts with an analysis of the economic 

damage and loss data for past disasters. A detailed compilation of economic information 

regarding the costliest catastrophes occurring in Taiwan, Japan and China is provided. The 

time frame for this compilation is based on a targeted period from 1960 to 2013. This 

dissertation looks into the evolution of national disaster risk governance in the three cases 

being examined. It runs a comparative investigation into their legal system of disaster 

prevention and protection with a special focus on the development of disaster insurance 

mechanisms. In order to collect adequate evidence, this study combines information from the 

fields of law, economics and public policy. This pluridisciplinary approach is also present in 

the conduct of in-depth interviews.  

The primary source of data used in this research is obtained through semi-structured 

in-depth interviews. Kahn and Cannell (1957) describe interviewing as “a conversation with a 

purpose” (1957: 149). It is important to mention that the standards expected from in-depth 

interviewing are different from in-depth journalism. Journalistic standards do not consider 

contributions to theory and possible general applications of the outcomes they seek, as they 

focus uniquely on trying to understand a singular case. Factual information and interviews are 

seen as ends in themselves, not as means to develop a theoretical understanding of a problem or 

situation. Qualitative semi-structured in-depth interviews produce strong and comparable data. 

Unlike structured interviews composed of rigorous questions and predetermined response 

categories, they are open and allow new ideas to be brought up by the participants. However, a 

degree of systematization in questioning cannot be completely avoided, especially in multisite 

case study. In this study, the interview questions are centered on a framework of three themes. 

The first is related to the attention and consideration paid to the negative repercussions of 

natural disasters. It takes on the capacity of governments to assess the economic risks and 

evaluate the coverage gap. The second is related to the current strategy and efforts adopted to 

handle the impacts of natural disasters. It looks at the presence of financing options in national 

disaster management plans. The lack of planning financial protection has been a consistent 

shortcoming in traditional disaster risk management strategy. The third is related to the ability 

of governments to make positive changes. It addresses the commitment to create opportunities 

for further enhancements in financial disaster preparedness. These interviews are conducted 

using non-probability way to select samples essentially by availability of the subjects and 
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snowball sampling. Participants from the public and private sectors with significant expertise 

in political, administrative and economic realms are solicited. Interviewing individuals holding 

relatively high positions offers valuable information. It contributes to bring solid data and 

minimize the threat of validity ensuring more legitimate results. This dissertation places more 

emphasize on the quality of information than quantity. Whenever possible, these interviews are 

conducted face-to-face, while participants, operating under demanding time constraints, are 

contacted by emails.  

Data analysis is the operation of bringing order, structure and interpretation of data. 

Methods of gathering information such as analyzing documents and in-depth interviewing 

produce vast amount of data. Schatzman and Strauss (1973) portray the process of qualitative 

data collection and analysis: “Qualitative data are exceedingly complex and not readily 

convertible into standard measurable units of objects seen and heard; they vary in level of 

abstraction, in frequency of occurrence, in relevance to central questions in the research” 

(1973: 108). The first step of data analysis consists of preserving the data collected. The 

practice of tape recorders, case summaries and theoretical notes allows the conservation of 

data for ulterior examination. The second step focuses on the content of data. It involves the 

coding of large quantity of information into relevant and manageable data. This operation 

calls for the utilization of separate categories. In addition to the framework of three themes 

mentioned above, this research observes a distinction between data issued from public and 

private sources. This second step is crucial as it not only reduces the amount of data, but also 

makes them easily retrievable and manipulable. Relying on organized and accessible data 

proves to be an invaluable asset when addressing the third and final step of data analysis. 

This third and final step concentrates on the interpretation of data. Marshall and Rossman 

(1999) argue that raw data have no inherent meaning: “The interpretative act brings meaning 

to those data and displays that meaning to the reader through the written report” (1999: 153).  

This study interprets the data collected and classified through a comparative and critical 

approach. It searches for patterns such as recurrent behaviors, ideas strategies, policies, plans 

and options. Once a pattern is identified, it is connected to the research design. This 

procedure may lead to the formulation of new hypotheses and create additional perspectives 

worthy of future investigation. The purpose of data analysis is to understand the message 

contained in the data and provide adequate information to in fine answer the research 

questions. 

 

1.8 Research objectives 

 

The present dissertation studies the problem of the economic impacts of natural disasters 

for governments in East Asia. These extreme events cause extensive economic losses. As the 

payer of last resort, governments pay a hefty price for relief and recovery efforts and 
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rebuilding damaged infrastructures. The costs for governments are further amplified by the 

shortage of insurance coverage. Governments are always expected to compensate for 

underinsured individuals and businesses. This situation has important consequences for 

public finances and may threaten the stability of national economy. This research aims at 

analyzing government responses to the menace of natural disasters. In the event of a 

catastrophe, governments must be sure that sufficient funds are available for dealing with the 

economic repercussions. This study describes the national disaster management plans 

implemented in Taiwan, Japan and China. It investigates the strengths and weaknesses of 

their financing models. This investigation is necessary: (i) to compare these different national 

disaster management plans; and (ii) to confront them with the coherent financial protection of 

a comprehensive disaster risk management strategy.  

The first objective of this research is to determine the level of financial preparedness of 

these three governments. Global adaptive governance only proposes a typology of measures 

and actions that governments can deploy to mitigate catastrophe risks and respond to crisis 

situations. In the absence of international rules and procedures, governments can only count on 

themselves. Some governments are doing better than others. They understand the financial 

risks and have developed appropriate financial solutions. These governments can serve as an 

example for less-prepared governments in the region.  

The second objective of this research is to use the findings as a learning platform. The 

originality of this dissertation is that it has both theoretical and practical contributions. The 

financial dimension of disaster risk management is rarely discussed in the literature studying 

natural disasters. Many studies have looked into the economic impacts of these events, but very 

few have focused on the need for governments to reform their financial involvement. This 

deficit of information comes from the general perception that whatever the catastrophe is the 

government will pay for it. This research intends to raise awareness about the need to change 

this perception, build innovative financial capacities and reconsider traditional post-disaster 

financing models. The ambition of this dissertation is to become more than just a theoretical 

analysis of an important but often neglected aspect of the composite field of disaster 

management studies. Therefore, chapter 6 introduces a series of practical suggestions and 

recommendations to help vulnerable governments in East Asia, and beyond, to face the 

economic challenges of the next catastrophe. Written in an accessible and even-handed 

manner, this research targets a large audience, but is of special interest to policy-makers, public 

officials, insurance managers and students eager to learn more about natural disaster risks. 
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Chapter 2: Taiwan Case Study 

 

This chapter reviews the national disaster management plans implemented in Taiwan. It 

is composed of seven sections. In the first, the political and economic context of Taiwan is 

briefly exposed. The second and third sections describe the distinct geographic characteristics 

of the island and explore the variety of natural disasters that have occurred since 1960. In the 

fourth section, the economic impacts of the main catastrophes are confronted with Taiwan 

economic performance, in an attempt to assess their possible repercussions on the island‟s 

economy. The fifth section examines the financial responses embraced by the government, 

while the last two sections of this chapter focus on the adoption of ex-ante financing 

instruments and a broader distribution of risk.  

 

2.1 Political and economic context 

 

Taiwan is an island which has for all practical purposes been independent since 1950, 

but with China regards as a rebel province that must be reunited with the mainland. China has 

claimed sovereignty over Taiwan since the end of the Chinese civil war in 1949. Until 1986, 

Taiwan political system was controlled by one party, the Kuomintang (KMT), the chairman 

of which was also the country‟s president. As the ruling party, the Kuomintang was able to fill 

appointed positions with its members and maintain political control over the island. In 1987, 

Chiang Ching-kuo (蔣經國) ended the almost four decades of martial law under which 

dissent had been suppressed. Since then, Taiwan has significantly improved respect for 

human rights and created a democratic political system. In 2000, Chen Shui-bian (陳水扁) of 

the Democratic Progressive Party (DPP) became the first opposition party candidate to win 

the presidency. Taiwan second democratic transition from one ruling party to another 

followed the 2008 presidential election which went to the KMT candidate Ma Ying-jeou (馬

英九). The structure of the government in Taiwan has a horizontal system of checks and 

balances in which the five highest branches of the central government administer the country. 

These five branches are the Executive Yuan, Legislative Yuan, Judicial Yuan, Examination 

Yuan and Control Yuan. 

Through decades of hard work and sound economic management, Taiwan has 

transformed itself from an underdeveloped, agricultural island to an economic power that is a 

leading producer of high-technology goods. In the 1960s, foreign investment in Taiwan 

helped introduce modern, labor-intensive technology to the island and Taiwan became a 

major exporter of labor-intensive products.
25

 A major turning point in the country‟s economy 

occurred in the 1970s. The expulsion from the United Nations in 1971, the 1973 oil crisis and 

                                                      
25

 Information retrieved from the Bureau of East Asian and Pacific Affairs. See American Institute in Taiwan,  

http://www.ait.org.tw/en/tw-economic-political-background-note.html  

http://www.ait.org.tw/en/tw-economic-political-background-note.html
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the switching of American diplomatic relations heavily affected the island. The economy 

eventually bounced back in the following decade and Taiwan became one of the Four Asian 

Tigers. Taiwan has developed a dynamic capitalist economy that benefits from a 

well-functioning legal framework and a tradition of private sector entrepreneurship. The 

efficient business environment is facilitated by a competitively low corporate tax rate and the 

elimination of minimum capital requirements for incorporating a company (Miller and Kim, 

2015).  

 

Table 2: Macroeconomic indicators (2013) / Taiwan 

 

GDP (nominal) 

GDP per capita (nominal) 

GDP per capita (ppp – IMF)  

GDP growth 

$511.29 billion 

$21,902 

$39,767 

2.23% 

Labor participation rate 

Unemployment rate (average) 

Unemployment rate (end of year) 

58.43% 

4.18% 

4.08% 

Consumer price index (average change) 

Wholesale price index (average change) 

0.79% 

-2.43% 

Exports 

Imports 

Balance of trade 

Foreign exchange reserves (end of year) 

$305.44 billion (1.4%)  

$269.90 billion (-0.2%)  

$35.54 billion surplus 

$416.81 billion 

Registered inward investment 

Registered outward investment  

Registered investment from mainland China 

Registered mainland China-bound investment 

$4.93 billion 

$5.23 billion 

$360.88 million 

$8.68 billion 

Sources: Directorate-General of Budget, Accounting and Statistics, Executive Yuan; Ministry of Economic 

Affairs; Central Bank of the Republic of China; World Trade Organization 

 

 

According to World Trade Organization statistics, Taiwan ranks as the 20
th

 largest 

exporter in the world and 18
th

 largest importer of merchandise, while ranking 26
th

 and 30
th

 in 

the export and import of commercial services, respectively.
26

 It is recognized as one of the 

most powerful players in the global information and communications technology industry. 

Electronic components and personal computer are two areas of international strength. 

Inflation and unemployment are relatively low. The trade surplus is substantial and the 

                                                      
26

 For more details on Taiwan economic status and performance, see Statistical Yearbook of the Republic of 

China (2014). 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

41 
 

country‟s foreign reserves are among the largest in the world. Table 2 shows the main 

macroeconomic indicators for Taiwan in 2013. The island now faces many of the same 

economic issues as other developed economies. As labor-intensive industries have relocated 

to countries with low-cost labor, Taiwan future development will rely on further 

transformation to a high-technology and service-oriented economy and carving out its niche 

in the global supply chain. 

Between 1952 and 2013, Taiwan GDP increased from $1.71 to $511.29 billion at an 

average annual compound rate of more than 7%. At the same time, Taiwan per capita income 

rose from $213 to $21,902.
27

 By 2013, Taiwan PPP had soared to $39,767, similar to that of 

European countries Finland ($39,818) and France ($37,871). That said, Taiwan has 

experienced a sharp deceleration in economic growth since the turn of the century. In 2001, 

Taiwan joined other regional economies in its first recession since 1949. The island‟s 

economy slumped again into recession seven years later in the second half of 2008. In recent 

years, GDP growth has fallen below expectations, with growth averaging 5.6% from 2002 to 

2007, to just 3.0% from 2008 to 2013. This slower economic growth can be attributed to a 

stagnant post-recession global economy. With exports accounting for approximately 60 to 

70% of GDP, Taiwan remains an export-oriented economy. Closer observation, however, 

shows that several factors may threaten the country‟s economic health. Taiwan over-reliance 

on China poses tremendous trade and investment risks. As Taiwan largest trading partner, 

China accounts for 40% of the country‟s exports. Taiwan has also grown dependent on China 

for its outward-bound foreign direct investment (FDI). A slowdown in China could have 

disastrous consequences for Taiwan economy. On the domestic front, Taiwan fertility rate of 

just over one child per woman raises growing demographic and economic concerns. In 1951, 

the average Taiwanese woman had seven children. In 2013, the total fertility rate was 1.06 

births per woman, down from 1.27 in 2012.
28

 The economic implications for Taiwan are 

potential labor shortages, falling domestic demand and declining tax revenues. 

 

2.2 Risk identification 

 

Taiwan is located in the western Pacific between Japan and the Philippines off the 

southeast coast of China, from which it is separated by the Taiwan Strait. With a total area of 

35,980 km2, Taiwan is 394 km long and 144 km wide at its widest point. Taiwan lies on the 

Pacific Ring of Fire along the collision zone between the Philippine Sea plate and the 

Eurasian plate. This particular location makes the island one of the vulnerable area frequently 

suffering from natural disasters. According to the World Bank (2005), more than 160 

                                                      
27

 The GDP data are compiled from Directorate-General of Budget, Accounting and Statistics, Executive Yuan. 

See, http://eng.dgbas.gov.tw/mp.asp?mp=2 
28

 Directorate-General of Budget, Accounting and Statistics, Executive Yuan. See National Statistics Republic 

of China (Taiwan), http://eng.stat.gov.tw/lp.asp?ctNode=2265&CtUnit=1072&BaseDSD=36  

http://eng.stat.gov.tw/lp.asp?ctNode=2265&CtUnit=1072&BaseDSD=36
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countries have more than a quarter of their populations in areas of high mortality risks from 

one or more natural disasters. Among these countries, Taiwan stands out with 73% of land 

and population exposed to more than three natural hazards, while 99% of land and population 

are exposed to two or more natural hazards. This extreme exposure is reflected by the 

inclusion of the city of Taipei among the most urban zone at risk worldwide (NHRA, 2015). 

Typhoons, earthquakes, floods and landslides are the most happening natural disasters in 

Taiwan. In addition to an adverse location conducive to exogenous natural processes, Taiwan 

also suffers from specific endogenous characteristics such as fragile geological formation, 

steep terrain and erodible land. The distinct geography of the island increases its vulnerability 

to natural disasters. One of the most fundamental geographic features is the presence of hard 

rock mountains running roughly from the north of the island to the south. The Central 

Mountain Range (中央山脈) occupies about two-thirds of the country and counts more than 

200 peaks over 3,000 m high, including Mount Jade (玉山) at 3,952 m which is the highest 

point in Northeast Asia.
29

 This complex natural topography has produced an unevenly 

distributed population. Most of the population of Taiwan lives in the broad coastal plain to 

the west of the Central Mountain Range. The rest lives in the narrower, more isolated eastern 

plain. Home to more than 23 million people, Taiwan has an average population density of 

645/km2, making it the 16
th

 most densely populated country in the world. However, this 

number is much higher in coastal zones and crowded cities. The population density in Taipei 

was of 9,884/km2 in 2013. The concentration of large population and economic activities in 

limited areas negatively influence the impacts of natural disasters.  

 

2.3 Overview of past disasters  

 

Natural disasters are a regrettable fact of life in Taiwan. From 1960 to 2013, Taiwan was 

affected by 1.6 natural disasters per year on average. For the period 1995 to 2013, this 

number increased to 2.9. Over the past five decades, Taiwan suffered from 86 catastrophes. 

Typhoons made up 74% (64) of the island‟s catastrophes, while floods accounted for 12% (10) 

and earthquakes 10% (9).
30

 Typhoons hit Taiwan more often than any other kinds of natural 

disasters. Official data from the National Fire Agency (Ministry of the Interior) indicate that 

Taiwan is generally affected by 4 to 6 typhoons per year, each resulting in various degrees of 

loss of life and economic damage.
31

 From 1960 to 2013, there were 4 typhoons per year on 

average. For the period 1995 to 2013, this number increased to 5.1. The EM-DAT database 

moderates these official data. From 1960 to 2013, it considers that there were 1.2 typhoons 

                                                      
29

 Mount Kinabalu in Malaysia (4,095 meters) and Peak Puncak Jaya in Indonesia (4,884 meters) are 

considered to be the highest points in East Asia. 
30

 EM-DAT: The OFDA/CRED International Disaster Database. See Université Catholique de Louvain 

(Belgium), http:/www.emdat.be/database  
31

 National Fire Agency (Ministry of the Interior). See, http://sowf.moi.gov.tw/stat/year/y08-07.xls 

http://en.wiktionary.org/wiki/%E4%B8%AD%E5%A4%AE
http://en.wiktionary.org/wiki/%E4%B8%AD%E5%A4%AE
http://en.wiktionary.org/wiki/%E4%B8%AD%E5%A4%AE
http://sowf.moi.gov.tw/stat/year/y08-07.xls
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per year on average. For the period 1995 to 2013, this number increased to 2.2. The 

difference is to be explained by a divergent definition of the notion of “typhoon”.
32

 The 

EM-DAT database adopts stricter admission requirements. Most typhoons that struck Taiwan 

originate in the northwestern Pacific, most frequently from the tropical sea around the 

Caroline Islands and the Philippines. Sometimes, they also come from the South China Sea, 

but these typhoons are less common and powerful. The season for typhoons lasts from 

mid-July to late September. Their distribution and intensity are greatly influenced by the 

geography of the country. Composed of large amounts of moisture, they bring heavy rainfall. 

This extreme precipitation over a very short period of time combined with poor drainage on 

loose surface soils may result in floods and landslides. From 1960 to 2013, there were 1.9 

floods per year on average. For the period 1995 to 2013, this number increased to 2.3. From 

1960 to 2013, the EM-DAT database considers that there were 0.2 floods per year on average. 

For the period 1995 to 2013, this number increased to 0.3.  

Finally, Taiwan suffers from repeated earthquakes. The tectonic setting and dynamics of 

the Philippine Sea plate and the Eurasian plate are the major triggering mechanisms. 

However, the development of urban areas and the presence of a large number of older 

buildings on the island significantly intensify the threat of catastrophe. Although occurring 

often, most of earthquakes are fortunately non-sensible and cause no damage. From 1960 to 

2013, there were 1.27 earthquakes per year on average. For the period 1995 to 2013, this 

number slightly increased to 1.33. From 1960 to 2013, the EM-DAT database considers that 

there were 0.2 earthquakes per year on average. For the period 1995 to 2013, this number 

increased to 0.4. The east coast of Taiwan is particularly vulnerable to earthquakes. The cities 

and surrounding areas of Yilan and Hualien receive most tremors. Figure 4 provides detailed 

information (events count, total number of people killed and affected and total damage) on 

natural disasters in Taiwan (1960 – 2013). 

 

 

 

 

 

 

 

 

 

 

                                                      
32

 According to the Executive Yuan‟s Major Disaster Property Damage Reports, typhoons and other disasters 

are considered as a natural disaster situation when the Central Emergency Operation Center is set up; or when 

there are casualties or serious injuries. See National Fire Agency (Ministry of the Interior), http://nfa.gov.tw/mai 

n/Unit.aspx?ID=&MenuID=233&ListID=3933 

http://nfa.gov.tw/main/Uni
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Figure 4: Natural disasters from 1960 to 2013 / Taiwan

 

 

 

 

Source: EM-DAT

 

 

From 1960 to 2013, natural disasters in Taiwan resulted in economic losses of $20.8 

billion. The average economic losses were $385 million per year. Typhoons made up the 

majority of catastrophes, but earthquakes caused the largest economic damage. From 1960 to 

2013, earthquakes generated economic losses of $15.1 billion, while typhoons and floods led 

to economic losses of $5.4 billion and $274 million, respectively. For the period 1995 to 2013, 

natural disasters resulted in economic losses of $19.4 billion, i.e. 93% of the total economic 

losses.
33

 From 1960 to 2013, natural disasters killed 5,185 people. Typhoons were 

responsible for 2,542 fatalities and earthquakes for 2,396. For the period 1995 to 2013, 

natural disasters killed 3,735 people, i.e. 72% of the total fatalities.  

                                                      
33

 Total economic losses may be higher than $20.8 billion. The figure of the economic losses of the 2009 

Morakot typhoon issued by the EM-DAT ($250 million) is much lower than the estimation produced by the 

Morakot Post-Disaster Reconstruction Council and the Non-Life Insurance Association ($3.36 billion). Munich 

Re estimated the economic losses of the 2009 Morakot typhoon at $3.4 billion for Taiwan. See Munich Re Press 

release, http://www.munichre.com/en/media-relations/publications/press-releases/2013-11-11-press-release/inde 

x.html 
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Table 3: Years with the largest economic losses / Taiwan 

 

Year Events Economic losses 

Million US$ 

Fatalities 

1999 Earthquake 14000 2265 

2009 Typhoon (Morakot), Floods 3400 675 

1996 Typhoons (Herb, Gloria) 1300 65 

2001 Typhoons (Chebi, Utor, Toraji, Trami, Nari) 1100 195 

2010 Earthquake, Typhoons (Fanapi, Juan) 1060 34 

Sources: EM-DAT; Morakot Post-Disaster Reconstruction Council, Executive Yuan; Non-Life Insurance 

Association, Republic of China        

 

 

Table 3 identifies the years with the largest economic losses in Taiwan. The major 

catastrophes occurred in the last 20 years. The catastrophes with the largest economic losses 

do not necessarily match the catastrophes with the highest loss of life. In the 1960s, natural 

disasters killed 948 people. In 1960, the typhoon season was responsible for the death of 199 

people. In 1969, two typhoons named Elsie and Flossie struck Taiwan within one week of 

each other, killing 269 people. A similar double strike took place during the 1977 typhoon 

season when two powerful typhoons (Thelma and Vera) howled across the island in the last 

week of July. These typhoons killed 109 people and resulted in economic losses of $251 

millions. In 1986, Taiwan was successively affected by typhoons, landslides and an 

earthquake. These dramatic events claimed a total of 92 lives and generated economic losses 

of $485 millions. In terms of economic damage, 1986 was the year with the highest losses on 

record. A new peak would be reach a decade later in 1996. On the night of August 1, typhoon 

Herb struck the cities and villages of central and southern Taiwan with strong winds and 

torrential rain, causing floods, landslides and debris flows. More than half of the country‟s 

low-lying counties were declared disaster areas (Longshore, 2008). In fact, typhoon Herb was 

not the most powerful encountered in terms of size and wind speed, but the damage it caused 

ranked it as one of the severest typhoon to hit Taiwan in the past 55 years. There were 65 

deaths and more than $1 billion in economic losses. In the following years, Taiwan would 

experience additional catastrophes. Among them, the 921 earthquake and the 2009 Morakot 

typhoon would bring deep sorrow and pain, as well as new records in economic losses.  
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2.3.1 921 Earthquake
34

 

 

On September 21, 1999, the central part of Taiwan was struck by a 7.6 magnitude 

earthquake. Its epicenter was located in Nantou County and Taichung County, but serious 

damage occurred across the whole island. Seismic instruments detected 12,911 aftershocks in 

the following month, including three tremors with magnitudes over 6.8 within two weeks of 

the catastrophe. The 921 earthquake killed more than 2,250 people and left 11,000 injured. 

Thousands of houses collapsed, rendering more than 100,000 people homeless. Roads 

buckled, bridges shattered and landslides diverted rivers, causing the impromptu formation of 

lakes. The extent of the physical impacts exposed the fact that poor construction had 

prospered during the country‟s building boom in the 1990s. Taiwan had proper building codes 

to mitigate the effects of extreme events on the building stock, but enforcement was not 

always strict. The capacity of supplying housing and office space at lower prices was 

perceived as a politically popular accomplishment.  

Earthquakes are common in Taiwan, but the 921 earthquake is considered as the worst 

earthquake to hit the island since the disastrous Hsinchu-Taichung earthquake that killed 

3,276 people in 1935.
35

 Given the amplitude of the catastrophe, the government declared a 

state of emergency on September 25, which lasted six months as investigations and initial 

repair were carried out. This was the first time that emergency powers were used since the 

death of Chiang Ching-kuo (蔣經國) in 1989. Swiss Re (2000) estimated the economic losses 

of the 921 earthquake at $14 billion or 3.3% of Taiwan GDP.
36

 Insured losses were estimated 

at $750 million and most of this payment went to manufacturing industries for business 

interruption losses. One of the major problems caused by the earthquake was the loss of 

electrical power. For instance, the 600 hectare Hsinchu Science Park was down for several 

days, resulting in considerable business interruption costs of about $50 to 100 million per day. 

At the time of the event, the Hsinchu Science Park accounted for about 8% of the country's 

national and international trade. It was responsible for 50% of the country‟s semiconductor 

sales and 35% of its computer-related sales. Over 75,000 employees worked for the 280 

businesses located within the Park (RMS, 2000). Although the Hsinchu Science Park 

sustained very little physical damage, the power outage was immediate and business 

production drew to a halt. Insured losses were modest, because earthquake insurance 

coverage was extremely limited. Less than 1% of the residential market had earthquake 

                                                      
34

 The 921 earthquake is also known as the Jiji (Chichi) earthquake (集集大地震). 
35

 Extract from The historical impact of earthquake damage on Taiwan society and culture, translated by 

Catherine Hsieh. See Ministry of Foreign Affairs, http://taiwaninfo.nat.gov.tw/ct.asp?xItem=19003&CtNode=10 

3&htx_TRCategory=&mp=4 
36

 In 1999, catastrophe losses were estimated at over $65 billion. Insurance losses of over $22 billion made it 

the most expensive year since 1994 and the fourth most expensive in the history of insurance. The only reason 

the loss figures of 1989, 1992 and 1994 were not equaled was because of the level of insurance in Taiwan and 

Turkey was modest. For comparison with the 921 earthquake, the 1999 Izmit earthquake caused a total damage 

of $20 billion. 

http://taiwaninfo.nat.gov.tw/ct.asp?xItem=19003&CtNode=10
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insurance. The main consequence was that reconstruction responsibility and financing rested 

largely with the government. Monetary aid flowed to Taiwan from all around the world, but 

the island‟s sovereignty dispute with China was an obstacle. The UN was unable to 

immediately assist, as it did not recognize Taiwan sovereignty and needed China official 

approval before helping Taiwanese victims. Moreover, the majority of international aid was 

donated to help the victims of the August 17 Izmit earthquake (Turkey). Because the two 

catastrophes struck in such rapid succession, the phenomenon of compassion fatigue resulted 

in Taiwan charities being unable to raise as much in donations as they would have had the 

Izmit earthquake not taken place.  

A few days after the catastrophe, the Executive Yuan established the 921 

Post-Earthquake Recovery Commission, but recovery did not proceed very quickly. The 2000 

presidential campaign absorbed the time and attention of government officials and the general 

public. The 921 Post-Earthquake Recovery Commission resumed its activities in summer 

2000, which included planning and coordinating recovery projects, promoting recovery of 

public facilities and revitalizing commerce and industry. The government allocated a sum of 

NT$212.3 billion ($7.1 billion) for reconstruction. By February 2006, an estimated 96% of 

this amount had been spent (Peng and Kuo, 2008). Prior to the 921 earthquake, the 

government and population of Taiwan had underestimated the potential losses that could be 

caused by such a dramatic event. The catastrophe prompted the government to improve 

building standards with seismic design requirements, as well as to set up an earthquake 

insurance pool system aimed at increasing the earthquake insurance mechanism. The Taiwan 

Residential Earthquake Insurance Fund (TREIF) was launched in January 2002. 

 

2.3.2 Typhoon Morakot 

 

Since the turn of the century, several major typhoons such as the 2001 Toraji and Nari 

typhoons, the 2004 Mindulle and the 2008 Kalmaegi and Sinlaku typhoons have affected 

Taiwan, but none of these typhoons provoked as much damage as the 2009 Morakot typhoon. 

When the 2009 Morakot typhoon struck the island from August 7 to August 10, the heavy 

rainfall in mountain areas was over 1500 mm in 24 hours and the accumulated precipitation 

over this period was more than 3000 mm, causing disasters of serious floods in the south of 

the country, landslides, buildings buried, destroyed roads and bridges and left schools and 

public facilities in ruins. Typhoon Morakot brought extreme precipitation – the amount of 

70% annual precipitation in three days – which was beyond the loading of rivers and local 

drainage systems, resulting in inundation and broken levees off the shores and the river banks. 

The flood area was estimated at 400 km2 (Environmental Protection Administration, 2009). 

The most severely damaged zone happened in the village of Xiaolin in Kaohsiung County, 

where the landslide and collapse caused by the erosion of torrential rain buried the whole 
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village and resulted in more than 400 deaths. Overall, typhoon Morakot left 675 people dead 

and 24 missing. After the typhoon, Ma Ying-jeou (馬英九) faced extreme criticism and 

publicly apologized for the government slow response to the catastrophe.  

As the deadliest typhoon to hit Taiwan in its history, typhoon Morakot had significant 

economic impacts. The most economic sectors that were damaged by the disaster were 

agriculture, fishery and tourism. The aggregated losses for the agriculture and fishery sectors 

were NT$19.4 billion ($650 million) (COA, 2011). Tourism was another sector deeply 

affected by the catastrophe. Several famous tourist resorts were damaging. For instance, the 

Alishan National Forest Recreation Area was forced to shut down for ten months, as traffic 

could not reach the area, resulting in an estimated loss of NT$1 billion ($33 million) for the 

country‟s tourism industry.
37

 Swiss Re (2010) estimated the total economic losses of the 2009 

Morakot typhoon at $4.6 billion, of which $110 million were insured. The 2009 Morakot 

typhoon was the second worst catastrophes in terms of victims, but did not figure among the 

20
th

 most costly insured losses in 2009.
38

 Taiwan economic losses were estimated at $3.4 

billion.  

Following the catastrophe, the government approved a special reconstruction fund of 

NT$100 billion ($3.3 billion) to be used over three years. In April 2012, a report from the 

Morakot Post-Disaster Reconstruction Council indicated that of the 6,419 reconstruction 

projects involving homes, schools, roads and bridges, 95% have been completed at the cost of 

NT$138.5 billion ($4.6 billion).
39

 In comparison with the total economic losses and 

reconstruction cost, the insured losses amounted to NT$2.9 billion ($97 million).
40

 This 

discrepancy reveals the low levels of typhoon and flood insurance coverage in Taiwan. This 

lack of coverage is to be explained by the country‟s dependence on government intervention 

and the failure of the insurance industry to share risk and damage control. The economic 

impacts of the 2009 Morakot typhoon raised the issue of including typhoon and flood 

insurance in compulsory natural disaster insurance. As of today, few types of natural disaster 

insurances are available, but none of them are mandatory. Coverage for typhoon and flood 

risks remains secondary to fire and basic earthquake insurance. 

 

 

 

                                                      
37

 Tourism Bureau (Ministry of Transportation and Communications). See, http://admin.taiwan.net.tw/search_ 

en.aspx. The indication in US dollars is based on an exchange rate of NT$30 for $1. 
38

 In addition to Taiwan, typhoon Morakot struck the Philippines and China resulting in over 900 deaths. In 

terms of victims, it ranked second behind the Sumatra earthquake (1200 deaths). In terms of insurance losses, 

the worst disasters occurred in the United States and Europe. In 2009, natural disasters cost approximately $22 

billion, of which $12.7 billion took place in North America (Swiss Re, 2010). 
39

 Morakot Post-Disaster Reconstruction Council, Executive Yuan. See Morakot Relief and Reconstruction, 

http://morakotrecord.nstm.gov.tw/88flood.www.gov.tw/eng/news.html  
40

 Taiwan Residential Earthquake Insurance Fund (TREIF), September 29, 2009. See The Updates of TREIF 

and Events Reports on Typhoon “Morakot”, http://www.wfcatprogrammes.com/c/document_library/get_file?fol 

derId=19777&name=DLFE-1522.pdf 

http://admin.taiwan.net.tw/search_
http://www.wfcatprogrammes.com/c/document_library/get_file?fol
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2.4 Economic impacts 

 

The examination of the main economic indicators appears to confirm the findings of the 

literature review. Natural disasters in Taiwan do not have serious impacts from a 

macroeconomic perspective. Table 4 summarizes some of these macroeconomic indicators for 

the years 1995 to 2015. If the impacts of natural disasters have negative repercussions in 

developing countries, they do not have the same consequences in larger developed economies. 

In Taiwan, there is no medium to long term negative – or positive – effect of natural disasters 

on the country‟s GDP growth or on the national unemployment rate.  

In the year of typhoon Morakot, the island‟s economy did suffer its worst recession since 

1949 reaching a disappointing negative 1.6% GDP growth and an unemployment rate of 5.9%. 

However, these bad economic performances were predominantly due to the global financial 

crisis, which already led Taiwan into recession in the second half of 2008. The island‟s 

economy bounced back in 2010 with an extremely high growth rate of 13.5% in the first 

quarter and 12.8% in the second quarter. For the entire year, the GDP growth posted a 23-year 

high of 10.6%. Similarly, unemployment rate decreased to 5.7% in the first quarter and 5.3% in 

the second quarter of 2010. In the fourth quarter, unemployment rate fell below 5% (4.7%).
41

 

These positive results came from the rapid growth of emerging economies in Asia-Pacific, 

expanded cross-strait trade relations and constant demand of the Japanese market. In 2010, the 

export and import values exceeded the amount registered before the 2008 financial crisis. 

Taiwan became the 16
th

 largest exporter in the world and remained the 4
th

 largest holder of 

foreign exchange reserves ($400 billion).
42

 The economy expanded steadily in the first quarter 

of 2011, thanks to the continued momentum of 2010 strong growth and foreign demand. In the 

second quarter, the unsettled and worsening European debt crisis, the fragility of the job market 

in the United States and the catastrophe of the Tohoku earthquake and tsunami dampened the 

external demand. Being heavily dependent on export, the island‟s growth rate plunged to 3.4% 

in the third quarter and 1.8% in the fourth quarter. For the entire year, the GDP growth was 

3.8%. In the following years, the country‟s economy faced slowdown in response to world 

economy fluctuations. In 2012, the GDP growth was 2.1%. It progressively increased to 2.2% 

in 2013. 

In the aftermath of the 921 earthquake, the extent of the damage forced the government to 

cut the estimated growth of the 1999 GDP in the fourth quarter to 5.3% from 5.7%. If the 

economy struggled at the beginning of the year with a GDP growth of 4.1%, it jumped to 6.5% 

in the second quarter. Following two years of successful recovery from the Asian financial 

crisis, Taiwan recorded a 6.7% GDP growth in 1999 compared to 4.2% in 1998. The island‟s 

                                                      
41

 Directorate-General of Budget, Accounting and Statistics, Executive Yuan. See National Statistics Republic of 

China (Taiwan), http://eng.stat.gov.tw/ct.asp?xItem=28988&ctNode=3570&mp=5  
42

 Government Information Office. See The Republic of China at a glance 2011, http://www.roc-taiwan.org/glan 

ce/en/ch8.htm 

http://eng.stat.gov.tw/ct.asp?xItem=28988&ctNode=3570&mp=5
http://www.roc-taiwan.org/glan
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economy continued to expand in the first three quarters of 2000, but slowed down in the fourth 

quarter. In 2000, the GDP growth was 6.4%. In 2001, except the positive growth rate of 0.9% in 

the first quarter, the economy was pushed into its first post-war recession with output falling in 

the second quarter of the year. The unemployment rate rose to 2.9% in 1999 up from 2.7% in 

1998. The country‟s unemployment gradually increased since the mid-1990s and reached 3% 

in 2000. This augmentation was caused by the shutting down of many labor-intensive 

industries. The increase of wages in Taiwan encouraged many businesses to move their 

activities to China. The deteriorating unemployment situation became even worse in 2001 with 

an unemployment rate of 4.5% (Statistical Yearbook of the Republic of China, 1999, 2000, 

2001, 2002). The study of Taiwan economic performance at the time of the 921 earthquake 

cannot be understood without the drastic changes the world economy experienced during that 

period. The Asian financial crisis, the burst of the Internet bubble and the terrorist attacks of 

9/11 were crucial factors that directly impacted the island‟s economic results. The 921 

earthquake, as well as the 2009 Morakot typhoon, coincided with important changes in Taiwan 

economic history. These catastrophes occurred in a broader context of economic turmoil and 

their effects cannot be separated from the international economic environment.  

The absence of significant modifications in macroeconomic indicators does not imply that 

natural disasters leave the economy untouched. In fact, the majority of natural disasters 

influence the activity of various economic sectors. These affected economic sectors can go 

through dramatic changes in terms of business output (or sales volume), value added (or gross 

regional product), wealth (including property values), personal income and employment. After 

the 921 earthquake and the 2009 Morakot typhoon, the export-oriented and tourism industries 

both experienced severe economic losses.
43

 However, it is the agricultural sector that has been 

traditionally the most exposed.
44

 Fortunately, if agriculture served as a strong foundation for 

Taiwan economic development with 35.8% of GDP in 1951, it only accounted for 2% in 2013. 

Another economic effect that does not systematically show up in macroeconomic indicators is 

the costs of natural disasters for private households and governments. As only a low percentage 

of the damage caused by natural disasters is insured, the cost of recovery and reconstruction 

falls back on the private savings of those who were affected by the catastrophe – relying on 

self-insurance – and on the special public funding allocated by governments. The considerable 

amount of money spent on response to natural disasters compels governments to increase their 

level of financial preparedness. 

 

 

                                                      
43

 For more details on the economic impacts of natural disasters on manufacturing and export-oriented 

industries, see Lin et al. (2012); Huang and Hosoe (2014). For more details on the economic impacts of natural 

disasters on tourism, see Tsai and Chen (2010); Tsai (2013). 
44

 For the period 1996 to 2013, natural disasters such as typhoons, floods earthquakes, droughts, frost and 

hailstone resulted in agricultural losses (agriculture, fishery and forestry) of NT$170.4 billion ($5.7 billion). See 

Council of Agriculture (COA), http://eng.coa.gov.tw/list.php?catid=2501659 
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Table 4: Economic performance (1995 – 2014) / Taiwan 

 

Source: Statistical Yearbook of the Republic of China (2014, 2008) 

 

 

2.5 Financial protection 

 

Natural disaster management policies and planning in Taiwan did not get much attention 

before the 921 earthquake. The country had adequate regulations and procedures regarding 

building codes and land use plans, but their implementation failed to achieve their objectives. 

Officials from central and local governments did not take their disaster-related responsibilities 

seriously and were unprepared to respond to such a catastrophic event. The 921 earthquake has 

become part of Taiwan consciousness. The scale of the catastrophe forced the government to 

address the island‟s emergency response systems, evacuation drills, general public education, 

emergency medical responses, new seismic building conditions and disaster warning systems. 

 

Year 

 

GDP Unemployment 

rate 

(%) 

Exports Imports  

Amount 

(Billion  

US$) 

Growth 

(%) 

Billion 

US$ 

Annual 

change 

(%) 

Billion 

US$ 

Annual 

change 

(%) 

 

1995 279.2 6.5 1.8 113.3 20.1 104.0 21.4 

1996 292.7 6.2 2.6 117.6 3.8 102.9 -1.1 

1997 303.7 6.1 2.7 124.2 5.6 115.0 11.8 

1998 280. 4 4.2 2.7 112.6 -9.3 105.2 -8.5 

1999 304.2 6.7 2.9 123.7 9.9 111.2 5.7 

2000 331.5 6.4 3.0 152.0 22.9 140.7 26.5 

2001 300.5 -1.3 4.6 126.3 -16.9 108.0 -23.2 

2002 308.9 5.6 5.2 135.3 7.1 113.2 4.8 

2003 318.6 4.1 5.0 150.6 11.3 128.0 13.1 

2004 348.5 6.5 4.4 182.4 21.1 168.8 31.9 

2005 375.8 5.4 4.1 198.4 8.8 182.6 8.2 

2006 388.6 5.6 3.9 224.0 12.9 202.7 11.0 

2007 408.3 6.5 3.9 246.7 10.1 219.3 8.2 

2008 417.0 0.7 4.1 255.6 3.6 240.4 9.6 

2009 392.1 -1.6 5.9 203.7 -20.3 174.4 -27.5 

2010 446.1 10.6 5.2 274.6 34.8 251.2 44.0 

2011 485.7 3.8 4.4 308.3 12.3 281.4 12.0 

2012 495.8 2.1 4.2 301.2 -2.3 270.5 -3.9 

2013 511.3 2.2 4.2 305.4 1.3 269.9 -2.2 

2014 529.6 3.8 4.0 313.7 2.7 274.0 1.5 
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To that end, the Disaster Prevention and Response Act was passed by the Legislative Yuan and 

promulgated in 2000, referring to the development of “mitigation and preparedness before 

disaster, response actions during disaster and recovery after disaster” and serving as a legal 

basis for the national disaster management plans.
45

 The government also took positive 

actions to increase financial protection. Influenced by national catastrophe insurance schemes 

such as California Earthquake Authority (CEA), Japanese Earthquake Reinsurance (JER), 

Earthquake Commission (ECQ) and Turkish Catastrophe Insurance Pool (TCIP), the 

government considered the creation of appropriate financial solutions. The Taiwan Residential 

Earthquake Insurance Fund (TREIF), as well as the 2003 CAT bond, are two examples of 

financial tools used by the government to tackle the economic effects of natural disasters. 

 

2.5.1 Taiwan Residential Earthquake Insurance Fund (TREIF) 

 

Following the 921 earthquake, the government recognized the need to create residential 

earthquake financial protection and decided to build a consensus to bolster the earthquake 

insurance mechanism. At the end of 1999, the government introduced amendments to Article 

138-1 of the Insurance Act to include provisions on underwriting residential earthquake 

insurance by non-life insurers and establishment of a mechanism for assuming earthquake risk. 

The amendment was promulgated on July 9, 2001, and a prototype of the Taiwan Residential 

Earthquake Insurance Program (TREIP) came into existence. On November 30, the 

government announced the “Taiwan Residential Earthquake Insurance Fund Articles of 

Incorporation” and “Regulations Governing Taiwan Residential Earthquake Insurance Fund”, 

laying a legal foundation for the establishment of the Taiwan Residential Earthquake Insurance 

Fund (TREIF). On January 17, 2002, TREIF was officially set up. In the initial stage, TREIF 

was administered by Central Reinsurance Corporation (Central Re) under the Ministry of 

Finance. All residential earthquake insurance policies issued by non-life insurers were assigned 

to Central Re, which in turn allocated them among co-insurance pool, TREIF, domestic and 

overseas insurance and reinsurance companies and the government. In 2005, the role of Central 

Re as program administrator was reviewed, for the reinsurer having been privatized in 2002. In 

2006, TREIF became the pivotal organization of Taiwan residential earthquake insurance 

system. Over the years, revisions to Article 138-1 of the Insurance Act and amendments to 

“Enforcement Rules for the Coinsurance and Risk Assumption Mechanism of Residential 

                                                      
45

 The Disaster Prevention and Response Act replaced the Standard Procedure for Natural Disaster Assistance 

(1965-1994) and the Natural Hazard Mitigation Program (1994-2000). The Disaster Prevention and Response 

Act (amended in 2010 under the Disaster Prevention and Protection Act) is the first law dealing with the disaster 

prevention and response issues (Chen et al., 2006). It explicitly defines the responsibility of central government, 

municipality, county and township when a disaster occurs. Each level of government is required to make its own 

local disaster management plans. However, due to the size of the country and the lack of resources of local 

governments, the participation of the central government is always requested in one way or another. See 

Ministry of the Interior (MOI), http://www.moi.gov.tw/english/english_law/law_detail.aspx?sn=23 

http://www.moi.gov.tw/english/english_law
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Earthquake Insurance” were adopted, leading to the current residential earthquake insurance 

scheme.  

TREIF is a non-profit organization and the third national residential earthquake insurance 

program in Asia, following Japan and Turkey. The implementation of TREIF is the result of 

active cooperation between the public and private sectors. Government and private insurers 

share forces and resources to probe into important issues related to the operational model, 

including risk spreading and premium rate, underwriting, claims and regulations, as well as 

information technology, statistics and educational promotion. The participation of the private 

sector is secured within the board of directors, which is the highest decision-making body of 

TREIF. In addition to five members representing the public sector (three representatives from 

the Insurance Bureau, one representative from the National Treasury Agency and the president 

of TREIF), the board comprises three experts/scholars and three representatives from private 

insurers.  

In accordance with Article 7 of TREIF Act of Endowment, the official functions of TREIF 

are: (i) to assume the residential earthquake insurance written by non-life insurers and to 

manage the risk spreading mechanism; (ii) to administrate residential earthquake insurance 

underwriting, claim handling, reinsurance placing, co-insurance pooling and auditing; and (iii) 

to conduct research, education, training, promotion and statistics consolidation related to 

residential earthquake insurance. TREIF provides insurance coverage for residential buildings 

with limited sums insured in order to make the premium affordable for the population and 

satisfy the most concerned financial losses in the event of a catastrophe. The statutory basic 

cover does not include decoration, movable property and fixtures, but for those who need 

additional protection there is the possibility to buy commercial “extended” and “excess” 

covers.
46

 The scope of basic coverage consists of damage to residential buildings due to fire, 

explosion, landslide, land subsidence, land movement, land fissure, land rupture or tsunami, 

sea surge and floods caused by an earthquake. The cover is triggered by an official notification 

certified by a government agency or a professional association for architecture, building 

structure, civil engineering, estimating that the residence is uninhabitable or the repair costs 

would equal or exceed 50% of the replacement cost. Once the insured dwelling is assessed and 

has met the conditions for an actual or constructive total loss, the insurance company pays the 

full claim amount – plus the contingent living expense allowance – and claims the total from 

TREIF. The maximum sum insured is NT$1.5 million ($50,000) per household and the 

maximum contingent living expense is NT$200,000 ($6,650). The vast majority of homes 

qualify for the maximum coverage. The annual flat premium is NT$1,350 ($45) per household. 

Earthquakes coverage is obtained through residential fire insurance. About 90% of basic 

earthquake policies are purchased via bank channel. As most house owners have mortgage 

loans, they are required to buy residential fire policies or combined residential fire and basic 

                                                      
46

 Information provided by TREIF on April 16, 2015 – courtesy of Warren Chang (張萬里), president of TREIF. 
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earthquake policies. Only 10% of insured household voluntarily buy residential basic 

earthquake policies directly from insurance companies.  

Since the launch of TREIF in 2002, residential earthquake coverage in Taiwan has 

experienced steady growth. In 2013, the total number of policies in force reached 2.55 million, 

which accounted for 30.5% of the total national households of 8.37 million. For comparison, 

there were 455,498 policies in force (6% of the national households) at the end of 2002.
47

 The 

cumulative liability of residential earthquake insurance amounted to NT$4 trillion ($133.3 

billion) at the end of 2013. Cities with the highest amounts of cumulative liability are 

metropolitan areas such Taipei, New Taipei City (including Keelung), Taoyuan, Taichung and 

Kaohsiung. The take-up rate (insurance penetration) of Taipei accounts for 38.6%, while it 

accounts for 21 and 23.9% for the more vulnerable areas of Hualien and Yilan. In response to 

the constant growth of cumulative liability amounts, the risk assumption limit of the residential 

earthquake insurance‟s risk spreading mechanism was raised from NT$50 billion ($1.7 billion) 

to NT$60 billion ($2 billion) in 2007 and from NT$60 billion ($2 billion) to NT$70 billion 

($2.3 billion) in 2009. The co-insurance pool formed up by non-life insurers accept the first 

NT$3 billion ($100 million) and TREIF assumes the balance of NT$67 billion ($2.2 billion).  

 

Figure 5: Risk assuming and transfer structure 

 

 

 

Source: TREIF 2013 Annual Report 

 

                                                      
47

 TREIF began to operate on April 1, 2002. Statistics period was nine months (April to December). 

TREIF

NT$67 billion

Domestic, overseas 
reinsurance 

markets, capital 
markets and/or 

TREIF

NT$53 billion

TREIF

NT$16 billion

Reinsurance markets

NT$ 20 billion

TREIF

NT$ 17 billionGovernment

NT$14 billiomCo-insurance pool

NT$3 billion
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The portion equal and up to NT$53 billion ($1.8 billion) is spread in domestic, overseas 

reinsurance markets, capital markets and/or retained by TREIF in accordance with business 

needs and market costs. The portion over NT$53 billion ($1.8 billion) and up to NT$67 billion 

($2.2 billion) is sustained by the government. There is an overall limit of NT$70 billion ($2.3 

billion). TREIF main income comes from pure risk premium allotments and management fees 

for running the country‟s residential earthquake insurance program. Under TREIF management 

rules, at the end of every year, all income received from official operational costs and operating 

capital is withheld as a special reserve, to be used only to indemnify insurance claims. In 2013, 

the total revenue of TREIF amounted to NT$3.3 billion ($110 million) up by 3.4% from the 

previous year.
48

 Total cumulative reserve reached NT$17.5 billion ($580 million) up by 12.6% 

from 2012.
49

  

The priority for TREIF is to manage its funds with the most prudent care, while keeping a 

good balance of liquidity and profitability, as well as risk diversification to achieve optimal 

portfolio. TREIF available funds are invested approximately 40% in financial bonds, 30% in 

bank deposits and the balance between government and corporate bonds. TREIF net liability 

for any single event is NT$33 billion ($1.1 billion). If the payable claims can be managed by 

TREIF alone, TREIF will finance it by utilizing its cumulative reserve funds or seek bank credit. 

However, if the payable claims exceed the amount that TREIF can manage, TREIF may request 

the Insurance Bureau and the Ministry of Finance to jointly apply for Executive Yuan‟s 

approval to obtain a guarantee letter issued by the National Treasury, which will enable TREIF 

to secure the necessary financial resources. In case of a major earthquake causing fund shortfall 

in TREIF reserves, the government will back up by providing guarantee for loan. Private 

insurers are not liable for any resulting shortfall. TREIF has now been put into effect for more 

than a decade. During this short period of time, TREIF has been strengthening and extending its 

functions. Through active education and promotion held under the auspices of the insurance 

industry, it has contributed to enhance the population‟s global understanding of the obligation 

to prepare for economic losses caused by a catastrophic event. 

 

2.5.2 The Formosa Re CAT bond 

 

In an effort to complement TREIF, the government issued a landmark $100 million 

earthquake CAT bond covering the entire country on August 25, 2003. Taiwan became the 

second country in Asia, following Japan, to successfully transfer to specialized investors in 

                                                      
48

 The 2013 TREIF annual revenue was made of direct premium (NT$2.83 billion), management fee (NT$84.46 

million), reserve adjustment (NT$50.68 million), credit risk reserve (NT$33.79 million), interest (NT$272.27 

million) and others (NT$5.19 million). See TREIF Annual Report, https://www.treif.org.tw/e_contents/B_financ 

ial/B3.aspx 
49

 The 2013 TREIF total cumulative reserve was made of special reserve (NT$15.72 billion), net unearned 

premium reserve (NT$1.18 billion), reserve adjustment (NT$399.66 million), credit risk reserve (NT$188.93 

million). See TREIF Annual Report, https://www.treif.org.tw/e_contents/B_financial/B3.aspx 

https://www.treif.org.tw/e_contents/B_financ
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the capital markets some of its exposure to earthquake risk. This achievement symbolized a 

milestone in the development of the domestic financial and insurance industry. Central Re, as 

the administrator of TREIF, was responsible for the CAT bond and established a special 

purpose Cayman Islands vehicle (SPV), named Formosa Re Ltd, whose function was to issue 

the securities to investors and receives principal amounts in return. The principal was 

deposited into a collateral account and invested into trust funds. The three-year CAT bond 

covered potential losses to TREIF portfolio of residential earthquake insurance policies. 

Originally, the 2003 TREIF scheme had four tiers (six layers) totally NT$50 billion ($1.7 

billion) as its capacity. It consisted of a first tier of traditional co-insurance (NT$2 billion), a 

second tier of funds available through TREIF (NT$18 billion), a third tier composed of three 

layers of reinsurance (NT$20 billion) – including a first reinsurance layer composed by the 

CAT bond – and a fourth tier of direct government aid (NT$10 billion). While a $100 million 

CAT bond represented only a small portion of the overall risk financing program (NT$3.3 

billion out of NT$50 billion), several reasons explained its issuance: (i) the government 

hoped to gain a strategic negotiating position for reinsurance prices, as well as more capacity 

than was available through traditional reinsurance; (ii) it sought to provide a stable and 

diversified source of insurance capacity; (iii) it aimed to strengthen the country‟s quality of 

credit in the global market; and (iv) it offered the opportunity to acquire valuable experience 

and professional expertise in the field of ART.
50

  

The Formosa Re CAT bond proved to be attractive for investors in the capital markets. 

According to Artemis data, the Ministry of Finance reported that 53% of the investments 

were made by CAT bond funds, 31% by hedge funds, 11% by money managers and 5% by 

reinsurers seeking to diversify their portfolios.
51

 During the three-year contract period, the 

CAT bond was not triggered and the transaction was not renewed. The government did not seek 

to prolong the experience after the CAT bond expired on June 30, 2006. The motivation behind 

the government decision was the higher cost of the bond compared to traditional reinsurance. 

Furthermore, a reduction in the average economic losses ($275 million per year between 2003 

and 2006 compared to $437 million per year between 1960 and 2002) may also have influenced 

the government decision. Since 2006, there have been market whispers on the possibility of 

issuing a new CAT bond to manage the country‟s catastrophe risks, but no concrete plans have 

been made yet.
52

 

 

 

 

                                                      
50

 Central Re (Catastrophe Bond). See, http://www.centralre.com/encontent/earthquake/earthquake03.htm 
51

 The Artemis Catastrophe Bond and ILS Deal Directory provide a one-stop resource for information on every 

Cat bond and ILS transaction. See, http://www.artemis.bm/deal_directory/formosa-re-ltd 
52

 In an interview with Taipei Times, on September 20, 2013, former Minister of the Interior Lee Hong-yuan (李

鴻源) urged the government to buy catastrophe insurance. In this regard, the issuance of a new CAT bond could 

be seen as a possible solution for Taiwan disaster risk financing needs. 

http://www.centralre.com/encontent/earthquake/earthquake03
http://www.artemis.bm/deal_directory/
http://www.artemis.bm/deal_directory/formosa-re-l
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2.6 Ex-ante financing instruments 

 

The specific location and distinct geography of the island of Taiwan have given rise to its 

unique beautiful scenery, but are also responsible for the frequent occurrence of natural 

disasters. The rapid economic development combined with the high population density has led 

to the concentration of social and economic activities in metropolitan areas. The association of 

these different factors is the primary cause of economic losses. The catastrophes with the 

largest losses have all taken place since 1996. These dramatic events show no sign of slowing 

down and represent a potential menace for public finances. In Taiwan, insured losses are only a 

fraction of total economic losses. The government, as the payer of last resort, is expected to 

support public and private liabilities. The study of past disasters shows that government used 

special reconstruction funds when confronted with extensive losses. However, the massive 

damage caused by the 921 earthquake revealed the limits of this strategy and emphasized the 

importance of adopting ex-ante financing instruments. In addition to TREIF and the 2003 CAT 

bond, a series of budgetary measures have been added to the country‟s financial protection. 

In 2013, the government devoted NT$25.4 billion ($845 million) or 1.3% of the central 

government general budget (中央政府總預算) for the natural disaster management budget (中

央部會災防預算總計). This amount has not changed much over the last few years. It was 

NT$24.5 billion (1.4% of the central budget) in 2010. There was a diminution in 2011 with a 

budget of NT$19.5 billion (1.1%). In 2012, it increased to NT$25.5 billion (1.3%). The 

government allocated the biggest share of this budget to the Ministry of Economic Affairs. In 

2013, the Ministry of Economic Affairs received NT$13.7 billion ($455 million) or 53.9% of 

the natural disaster management budget. This money was predominantly spent on the 

establishment of flood and drought disaster mitigation and response operation plans and 

systems under the supervision of the Water Resources Agency. In 2013, the second and third 

ministries with the highest allocations were the Council of Agriculture and the Ministry of 

Transportation and Communications with NT$4 billion (15.7%) and NT$3.9 billion (15.4%), 

respectively (Disaster Management White Paper, 2014).
53

 The tasks of the Council of 

Agriculture consist of granting financial assistance for agricultural losses and consolidating 

debris flow management and analysis, while the Ministry of Transportation and 

Communication provides weather forecasting and warnings of possible typhoons, earthquakes 

and tsunamis. These resource allocations come with the obligation for the different ministries 

to use at least 1% of the amount received for responding to emergency situations. The same 

obligation is required from local governments. When local governments received central 

government funding, they are constrained to devote at least 1% of their budget for natural 

                                                      
53

 The rest of the natural disaster management budget is divided between the Ministry of Health and Welfare 

(NT$1.2 billion or 4.5%), the Ministry of the Interior (NT$1.1 billion or 4.1%), the Ministry of Science and 

Technology (NT$838 million or 3.3%), the Environmental Protection Administration (NT$582 million or 2.3%), 

the Atomic Energy Council (NT$142 million or 0.6%) and the Ministry of Education (NT$46 million or 0.2%). 
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disasters. In case of a major catastrophe, local governments may also benefit from the special 

centrally-funded tax revenues (特別統籌分配稅款). According to Articles 6 and 12 of the 

Regulations for Allocation of Centrally-Funded Tax Revenues, 6% of the total amount of tax 

funds shall be recognized as “special centrally-funded tax revenues”.
54

 If local governments 

have exhausted their entire budget for natural disasters, they may receive additional funding 

upon the approval of the Executive Yuan.
55

 

In the budget system, the central government general budget is completed by the special 

budget (特別預算). In accordance with the provisions of the Article 83 of the Budget Act, in 

any of the following circumstances, the Executive Yuan may, outside the annual general 

budget, propose a special budget: (i) national defense emergency facilities or war; (ii) major 

national economic event; (iii) major calamities; and (iv) major political event that takes place 

irregularly or once every few years.
56

 The notion of major calamities refers to the occurrence 

of abnormal events that create substantial damage, disruption and potential casualties. It 

makes no distinctions between natural and man-made disasters. It includes the widespread 

human, economic and environmental losses caused by typhoons, earthquakes, floods and 

landslides, and by industrial accidents, chemical pollution, air crash and shipwreck. These 

budgetary measures implemented by the government can be defined as budget contingencies. 

However, it must be noted that the money spent is not only used for the response to a 

catastrophe, but also for the reduction of risk exposure and the promotion of risk mitigation 

prior to a catastrophe. For example, the Ministry of Economic Affairs invested NT$15.5 

billion ($516 million) from the special budget for the management of flood-prone areas in 

2013. It also devoted NT$1.3 billion ($43 million) for the Shihmen reservoir and its 

catchment area management project in Taoyuan. In 2014, the Ministry of Economic Affairs 

plans to inject an additional NT$1.1 billion ($36 million) from the special budget for the 

realization of this project (Disaster Management White Paper, 2014).  

The budget system also establishes reserve funds (預備金), divided into the first reserve 

fund and the secondary reserve fund (Article 22 of the Budget Act). The first reserve fund is 

set under the unit budget of government ministries and local governments. It shall not exceed 

1% of the largest source of expenditures. The secondary reserve fund is set under the central 

government general budget and is determined according to the annual financial conditions. In 

2013, the amount of the secondary reserve fund was NT$7.5 billion ($250 million). The 

utilization of these reserve funds is limited to NT$50 million ($1.7 million) each time by each 

and every ministry or local government. If the need exceed this amount, the ministry or local 

                                                      
54

 Law and Regulations Retrieving System (Ministry of Finance). See, http://law-out.mof.gov.tw/EngLawConte 

nt.aspx?id=13 
55

 Chou Kuo-hsiang (周國祥), director-general of the Office of Disaster Management (Executive Yuan). 

Interview conducted in Taipei on May 5, 2015. 
56

 Directorate-General of Budget, Accounting and Statistics, Executive Yuan. See Laws and Regulations 

Database of The Republic of China, http://law.moj.gov.tw/Eng/LawClass/LawAll.aspx?PCode=T0020001 

http://law-out.mof.gov.tw/EngLawConte
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government should address the Legislative Yuan for reference. However, disbursement for 

major calamities represents the exception.  

Over the years, the government of Taiwan has regularly amended its legislation to adopt 

ex-ante financing instruments. By law, central and locals budgets must prepare for the 

expenditures of disaster prevention and protection, as well as for the recovery and 

reconstruction after a catastrophe. The problem is that the amount of money spent for the 

management of natural disasters is insufficient, inconsistent and is often used for other 

purposes. Financial protection is only one component of a comprehensive disaster risk 

management strategy. The size and timing of natural disasters are uncertain, therefore budget 

contingencies and reserve funds may be perceived by elected policy-makers and senior public 

officials as wasteful. In the absence of catastrophic events, the prospect of reducing or 

diverting resources initially planned for emergency situations proves to be simply too 

attractive. In Taiwan, despite the presence of budgetary measures, the government turns to 

budget reallocations and borrowing to pay for recovery and reconstruction. Borrowing is 

widely used as it enables the government to access large amount of money and spend more 

than it can afford. To maintain the country‟s financial stability, the Public Debt Act sets the 

ceiling for public debt at 15% of the sum of annual expenditures under its central budget and 

special budget for the current fiscal year. It also stipulates that the total outstanding public 

debt should not exceed 50% of the nominal GDP of the three previous years.
57

 In case of a 

major catastrophe, the implementation of special budgets for reconstruction is not subject to 

the restrictions of the Public Debt Act. However, it should be included in the outstanding 

public debt and should not be superior to 50%.
58

 According to the EM-DAT database, natural 

disasters resulted in economic losses of $19.4 billion or an average economic loss of $1.1 

billion per year for the period 1995 to 2013. This rapid augmentation of economic losses 

required the financial intervention of the government. Since the turn of the century, Taiwan 

has seen its level of government debt soaring. In 2001, the government debt was NT$2.7 

trillion ($90 billion). In 2007, it rose to NT$3.8 trillion ($125 billion). In 2013, the 

government debt reached NT$5.4 trillion ($180 billion) and was estimated to be the 

equivalent of 35% of GDP. However, if local government debt is included, the country‟s total 

government debt is much higher, reaching the equivalent of 46% of GDP.
59

  

The rise of government debt coincides with the rapid augmentation of economic losses. 

Following the 921 earthquake and the 2009 Morakot typhoon, the government earmarked 

more than NT$300 billion ($10 billion) under special budgets, driving up the total 

outstanding public debt. Natural disasters are not solely responsible for the escalation of the 

                                                      
57

 Article 5 of the Public Debt Act. See National Treasury Administration (Ministry of Finance), http://www.nta. 

gov.tw/web/Announce/uptAnnounceEng.aspx?c0=315&p0=6725 
58

 Information provided by the National Treasury Administration (Ministry of Finance) on May 25, 2015. 
59

 Directorate-General of Budget, Accounting and Statistics, Executive Yuan. See National Statistics Republic of 

China (Taiwan), http://eng.stat.gov.tw/ct.asp?xItem=18519&ctNode=4850&mp=5 

http://www.nta/
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country‟s national debt. The international economic environment also participates to this 

escalation. For example, the government spent NT$500 billion ($16.7 billion) in a 2009 

stimulus package to boost the slowing economy. Politicians and senior public officials resort 

to borrowing to pay for recovery and reconstruction, because it is the easiest solution to 

access a large amount of money in order to assume their responsibility. The adoption of 

meaningful ex-ante financing instruments requires a real commitment to seeking long-term 

solutions and not only acting once the catastrophe has occurred. 

 

2.7 Broader distribution of risk 

 

In Taiwan, the difference between economic losses and insured losses is important. For 

the period 1995 to 2013, the five costliest natural disasters generated economic losses of 

$20.3 billion, but insured losses were estimated at $1.5 billion (7.6%). Table 5 summarizes 

the catastrophes with the highest insured losses in Taiwan. 

 

Table 5: Five costliest catastrophes / Taiwan 

 

Year Event Location Economic losses 

Million US$ 

Insured losses 

Million US$ 

Insured losses / 

Economic losses (%) 

1999 Earthquake 

 

Nantou, Taichung, 

Hsinchuang 

14000 750 5.4 

2001 Typhoon 

Nari 

Taipei, Keelung, 

Hsinchu 

800 500 62.5 

1996 Typhoon 

Herb 

13 counties, esp. 

Nantou, Taipei 

1100 115 10.5 

2009 Typhoon 

Morakot 

Pingtung, Kaohsiung, 

Tainan 

3400 95 2.8 

2010 Earthquake Kaohsiung, Taitung, 

Tainan, Chiayi 

1000 89 8.9 

Sources: EM-DAT; Swiss RE; TREIF; Fubon Insurance; Non-Life Insurance Association, Republic of China 

 

 

The analysis of table 5 highlights the unusual importance of insured losses for the 2001 

Nari typhoon. Typhoons Herb and Morakot caused greater damage, but they resulted in fewer 

insured losses. Typhoon Nari struck the island on September 16, taking 80 lives.
60

 It 

produced rainfall which overwhelmed existing flood protection capacities downstream of the 

Keelung river in a part of Taipei that has no reservoirs, creating major flooding. More than 

                                                      
60

 EM-DAT: The OFDA/CRED International Disaster Database. See Université Catholique de Louvain 

(Belgium), http:/www.emdat.be/database 
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5,000 basements of buildings were flooded, provoking widespread blackouts and extensive 

property damage. The public transportation systems of the capital were also severely affected. 

Massive amounts of water poured into the underground lines of Taipei MRT, inundating a 

number of metro stations. More than three months passed before the MRT was back in full 

operation. In terms of precipitation and wind speed, typhoon Nari was not the strongest to 

have ever hit Taiwan, but the damage it caused to buildings, as well as to the city 

transportation systems was largely to blame for the high insured losses (Worldwatch Institute, 

2007). Insurance coverage is larger in urban areas.
61

 This phenomenon is to be explained by 

the need for individuals and businesses to protect their property and assets. However, not all 

urban areas on the island enjoy the same level of protection.  

The 2010 Kaohsiung earthquake resulted in economic losses of $1 billion, of which $89 

million were insured (Swiss Re, 2011). The catastrophe caused considerable damage to the 

cities of southern Taiwan, especially Kaohsiung, Tainan and Chiayi. Public transportation 

systems and facilities were heavily disturbed. More than half a million homes were left 

without water and electricity.
62

 The catastrophe also impacted the Southern Taiwan Science 

Park, where TSMC, United Microelectronics Corporation and Chimei suffered losses of 

NT$1 billion ($33 million). The majority of insured losses were paid to businesses as they 

purchase more insurance coverage. The 2010 Kaohsiung earthquake triggered the residential 

earthquake insurance claim mechanism, but TREIF intervention was reduced to only NT$3 

million ($100,000). At the end of 2009, the total policies accounted for 27.5% of the total 

national households of 7.9 million. The take-up rate in Kaohsiung was 22% and 19% in 

Tainan and Chiayi. The reason for TREIF limited intervention was that the repair costs of 

many residential buildings did not equal or exceed 50% of the replacement cost, and therefore 

were not eligible for payment.
63

 

The proportion of the coverage gap observed for natural disasters in Taiwan reveals the 

financial role played by the government in recovery and rebuilding efforts. In order to 

compensate for underinsured individuals and businesses, as well as for underinsured public 

assets, the government is forced to mobilize large amounts of public funding under special 

budgets. The low levels of insurance coverage also indicate that the impacts of natural 

disasters fall back on private households. A majority of the population resorts to 

self-insurance to pay for the destruction caused to private goods and assets.
64

 Taiwan national 

                                                      
61

 In 2001, 3.0 out of 1000 households had typhoon/flood insurance, this number raised to 6.7 in Taipei. Aware 

of the menace, many households living along the Keelung river had bought insurance protection. See 

Directorate-General of Budget, Accounting and Statistics, Executive Yuan, http://dgbas.gov.tw/ct.asp?xItem=51 

00&ctNode=3233 
62

 National Fire Agency (Ministry of the Interior). See, http://www.nfa.gov.tw/uploads/1%5C201110071113 高

雄甲仙地震災害應變處置報告第 1 報.doc 
63

 For more details on TREIF intervention on the 2010 Kaohsiung earthquake, see https://www.treif.org.tw/file/

健康保險大家談電視通告-907 地震險-2011.09.07-3.pdf 
64

 Information provided by Fubon Insurance on May 22, 2015 – courtesy of Raphael Lin (林承斌), vice 

president of commercial insurance sales at Fubon Insurance. 

http://dgbas.gov.tw/ct.asp?xItem=51
http://www.nfa.gov.tw/uploads/1%5c201110071113
https://www.treif.org.tw/file/%E5%81%A5%E5%BA%B7%E4%BF%9D%E9%9A%AA%E5%A4%A7%E5%AE%B6%E8%AB%87%E9%9B%BB%E8%A6%96%E9%80%9A%E5%91%8A-907
https://www.treif.org.tw/file/%E5%81%A5%E5%BA%B7%E4%BF%9D%E9%9A%AA%E5%A4%A7%E5%AE%B6%E8%AB%87%E9%9B%BB%E8%A6%96%E9%80%9A%E5%91%8A-907
https://www.treif.org.tw/file/%E5%81%A5%E5%BA%B7%E4%BF%9D%E9%9A%AA%E5%A4%A7%E5%AE%B6%E8%AB%87%E9%9B%BB%E8%A6%96%E9%80%9A%E5%91%8A-907
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savings are very high with a rate approaching 30%. National savings include household 

savings, corporate savings and government savings. The high rate of national savings is not 

attributed to government savings, because the government has reported deficits and its 

savings have been in negative territory for a long time. In 2013, the government posted a 

budget deficit of NT$125.4 billion ($4.2 billion), equal to 1.4% of the GDP. The last time the 

government posted a positive budget was in 2008 with a surplus of NT$23.2 billion ($775 

million).
65

 Taiwan national savings are high, because of the rapid growth of corporate 

savings which reached NT$1 trillion ($36 billion) in 2011, NT$1.1 trillion ($37 billion) in 

2012 and NT$1.5 trillion ($50 billion) in 2013. Corporate savings have been rising for more 

than 10 years. In 2010, it surpassed household savings for the first time. Household savings 

has been falling in recent years, dropping below 20% in 2011. It increased to 21.1% in 2012, 

but declined to 20.6% in 2013. The average household savings stood at around NT$194,000 

($6,500), down by 0.8% from 2012.
66

 The falling household savings are a worrying sign. 

Previously, families undergoing a period of difficult time could fall back on their savings. In 

case of a major catastrophe, they were able to use their financial reserves to help them pay for 

the damage. With the exception of the top 20% of households which still enjoyed a savings 

rate of 35% in 2013, the remaining 80% showed a clearly declining trend in savings which 

would not allow them to face the repair costs of future disasters. 

National disaster risk governance includes the participation of the whole society from 

individuals, communities, the private sector to the government. In many aspects of the 

different elements that constitute a comprehensive disaster risk management strategy, the 

cooperation between societal actors proves beneficial to limit the overall impact of a 

catastrophe. As far as financial protection and post-disaster reconstruction are concerned, the 

responsibility primarily lies with the government and private households. However, Taiwan 

can rely on many civil and religious organizations whose focus is disaster response. The level 

of skills and resources of these organizations varies widely. After the 921 earthquake, the Tzu 

Chi Foundation, the Presbyterian Church and the Red Cross Society of the Republic of China 

offered immediate relief in form of food, shelter and psychological support. They continued 

to take on many tasks in the recovery period like providing financial aid. About $903 million 

was donated to the many accounts set up for disaster relief which was superior to the $750 

million of insured losses (Chen, 2001). After typhoon Morakot, the same generosity and 

assistance occurred. According to the Ministry of the Interior, 74 government agencies and 

non-governmental organizations received a total of NT$23.3 billion ($780 million) in their 

typhoon Morakot relief accounts (Hsieh and Yang, 2010). 
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 The revenues and expenditures of the central government. See National Treasury Administration (Ministry of 

Finance), http://www.nta.gov.tw/web/Announce/uptAnnounceEng.aspx?c0=378&p0=3152  
66

 Directorate-General of Budget, Accounting and Statistics, Executive Yuan. See National Statistics Republic of 

China (Taiwan), http://www.dgbas.gov.tw/ct.asp?xItem=36861&ctNode=3099&mp=1 

http://www.nta.gov.tw/web/Announce/uptAnnounceEng.aspx?c0=378&p0=3152
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In addition to government, private households and civil and religious organizations, the 

insurance industry is the last actor to support the economic impacts of natural disasters. The 

amount of insured losses of past disasters shows the low levels of insurance coverage in 

Taiwan. The size and significance of Taiwan non-life insurance segment is relatively small 

compared to other Asian countries such as Japan and Hong Kong.
67

 If there is a large 

potential customer base, the current situation implies that the majority of the population on 

the island does not buy insurance coverage for natural disasters. The insurance industry offers 

a series of products such as residential fire and earthquake insurance, commercial fire 

insurance plus earthquake coverage, property insurance all risks, marine cargo insurance all 

risks, inland transport insurance all risks, contractor‟s insurance all risks, erection insurance 

all risks, contractor‟s plant and machinery insurance, civil engineering completed risks 

insurance and different weather insurances, covering the risks of natural disasters. The 

insured also has the possibility to buy additional products that do not figure in the original 

coverage.
68

  

Taiwan is prone to earthquakes and typhoon-related catastrophes, and yet much of flood 

damage remains uninsured. There is no mechanism similar to earthquake insurance to 

organize the management and diversification on national risk of flooding. The government 

has not raised the importance of risk of flooding up as of earthquake. The countermeasure to 

typhoon-related catastrophes is usually in form of special funding, but there is no constant 

and constitutional measure. The consequence is that earthquake insurance penetration is high 

and flood insurance is low. In 2009, typhoon Morakot generated an estimated NT$110 billion 

($3.6 billion) in economic losses. The total policies in force were 74,561.
69

 Following the 

catastrophe, the insurance industry faced 1,712 claims and paid out NT$1.731 billion ($57.7 

million) in losses, while the amount of insurance premiums attained NT$1.723 billion ($57.4 

million). In 2010, the total national households reached 8 million, but, according to Fubon 

Insurance, only 2,122 of households had typhoon and flood coverage (0.03%). For comparison, 

Taiwan businesses are more likely to buy commercial property insurance. Many large 

enterprises even acquire internal or external expertise and set risk improvement budget year by 

year to reduce risk and loss exposure. Preparation for natural disasters in smaller scaled 

enterprises greatly depends on their experience of past disasters. In 2009, the insurance cover 

ratio reached 7% for commercial properties.
70
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 For more details on in-depth market analysis, information and insights into the Taiwanese non-life insurance 

segment, see Non-life insurance in Taiwan, key trends and opportunities to 2017 (2014). 
68

 Information provided by Fubon Insurance on May 5, 2015 – courtesy of Peter Lin (林信宏). 
69

 The total number of policies is made of business/enterprise policies 企業 (72,526) and household policies 家

戶 (2,035). See Taiwan Insurance Institute, http://insprod.tii.org.tw/database/insurance/index.asp 
70

 Information provided by Fubon Insurance on May 25, 2015 – courtesy of Thomas H.Y. Wang (王宏遠). 
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Several factors can explain the lack of insurance coverage for residential properties: (i) too 

many households underestimate the risk and consider that they will not experiment serious 

damage; (ii) in case of a major catastrophe, the government is expected to provide assistance 

and financial support; and (iii) it is not worth insuring against typhoon and flood disasters, 

especially for individuals living on higher floor apartments. Another important factor is that the 

cost of insurance coverage is expensive. The annual premium varies between NT$990 ($33) 

and NT$9,900 ($330), depending on the living area of the insured. For example, if the sum 

insured is NT$1 million ($33,300), the annual premium in Hualien will be NT$2,530 ($85) per 

household, while in Taipei it will be NT$1,790 ($60) for the same living conditions.
71

 

Moreover, the insured must first buy residential fire and earthquake insurance, and then 

typhoon and flood insurance, increasing the overall cost of insurance coverage.  

Unlike earthquake coverage, there is no legislation requiring private households to buy 

insurance covering flood damage. There is also no obligation for non-life insurers to underwrite 

residential flood insurance. Typhoons make up the majority of natural disasters in Taiwan. 

Most typhoons that struck the island often hit the same areas. The eastern part of the country 

and the cities of Yilan, Hualien and Taitung are the most vulnerable. The consequence is that 

only households living in disaster-prone areas buy insurance, while households living in 

relative protected areas choose to accept the risk. If the cumulative risk is too high or 

excessively concentrated, insurance companies have no choice but recourse to reinsurance 

companies. Under these circumstances, premium rates and underwriting capacities are 

swayed by the international reinsurance markets. The possibility of significant losses forces 

private insurers to adopt stronger eligibility requirements or raise premium rates, making 

coverage for many private households unavailable or unaffordable.  

 

Concluding remarks 

 

Taiwan has received more than its fair share of environmental catastrophes. From 1960 

to 2013, Taiwan suffered from 86 catastrophes, killing 5,185 people and generating economic 

losses of $20.8 billion. Among the worst catastrophes Taiwan has had to cope with, the 921 

earthquake remains by far the biggest and deadliest of all. The 921 earthquake acted as a 

wake-up call. Following the catastrophe, the government set up a legal framework and 

adopted a series of budgetary measures to strengthen the country‟s disaster resilience. 

Unfortunately, the majority of the resources budgeted are spent on the reduction of risk 

exposure and the promotion of risk mitigation. This suggests that, in case of a major 

catastrophe, the government will turn to budget reallocations and borrowing to pay for 

recovery and reconstruction. In terms of financial protection, Taiwan main achievement has 

been the establishment of a national residential earthquake insurance program. Designed to 
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 Information released by Taian Insurance on November 26, 2011. See, http://key88.net/article34309.html 
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share earthquake risk between private non-life insurers and the government, TREIF enables 

30.5% of the national households to benefit from earthquake insurance coverage. Unlike 

earthquake damage, however, there continues to be no widespread insurance protection plan 

for water damage from floods and typhoons. 
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Chapter 3: Japan Case Study 

 

This chapter addresses the national disaster management plans implemented in Japan. It 

uses the same structure employed in Chapter 2. The following sections cover the political and 

economic context of Japan, the geographic characteristics and the variety of natural disasters 

affecting the country, the possible repercussions on the national economy, and the protective 

measures and actions taken by the government to increase financial protection. This chapter 

also reveals the efforts and policies undertaken in Japan to reduce the coverage gap and 

alleviate the burden on public budgets. 

 

3.1 Political and economic context 

 

At the end of World War II, Japan was required by the terms of its surrender to build a 

new democratic political system. In 1947, it adopted a new constitution drafted by the Allied 

occupation authorities. The constitution declares that the emperor is the symbol of the state, 

but sovereignty rests with the people. It also stipulates the independence of the three branches 

of government: executive, legislative and judicial. The executive power is vested in a cabinet 

appointed and headed by the prime minister, who is elected by the Diet and is usually the 

leader of the majority party. The Diet, Japan national parliament, is the highest organ of state 

power and the sole law-making organ of the state. It comprises the 480-seat House of 

Representatives and the 242-seat House of Councillors. Judicial power lies in the supreme 

court and lower courts. Administratively, the country is divided into 47 prefectures, each 

governed by a popularly elected governor and unicameral legislature. One characteristic of 

Japan political system has been the high turnover rate of government leaders in recent years. 

From the Morihiro Hosokawa (細川護煕) cabinet that took office in August 1993 to the 

current Shinzo Abe (安倍晋三) cabinet formed in December 2012, there have been 18 

cabinets and 13 prime ministers. From 1954 to 1989, the average tenure of a prime minister 

was 1048 days. Between 1989 and 2013, it declined to 549 days. This average would be even 

shorter without Junichiro Koizumi (小泉純一郎), who spent more than five years in office. 

The constitutional powers of the Diet and the rapid fall of approval ratings due to money 

scandals and faction fighting within political parties are often pointing out as an explanation 

for government instability. Despite numerous changes in national leadership, the country‟s 

strong bureaucracy continues to ensure administrative activities. 

The primary achievement of Japan post-war economy was the 15-year period of high 

growth, beginning in the 1950s, that enabled it to catch up with the developed economies of 

Western Europe and the United States. The reasons for this included high rates of both 

personal savings and private sector facilities investment, a labor force with a solid work ethic, 

amply supply of cheap oil, innovative technology and effective government intervention in 
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private sector industries.
72

 By the mid-1960s, the country had transformed and emerged as a 

global economic powerhouse, propelled by its successful automobile and manufacturing 

industries, whose products became recognized worldwide for their quality and durability. On 

average, Japan annual GDP growth was about 10% from the 1950s to the 1970s. The 1973 oil 

crisis pushed up oil prices and significantly increased imported fuel costs. Since the country‟s 

depended on imported fuel and raw materials, the consequence was a slowdown of the 

economy. However, the economy was able to maintain its competitiveness by cutting costs 

and manufacturing lighter and more economical vehicles. The 1970s saw the second 

achievement of Japan post-war economy with the transition of the country‟s industrial 

structure from the emphasis on heavy industry to the development of original fields such as 

computer, electronic components and technology-intensive industries. In the 1980s, the 

economy continued to grow rapidly to the point where it threatened to overtake the United 

States as the world‟s largest economy. From 1961 to 1989, the country‟s GDP averaged a 

remarkable 6.4% annual growth rate. In order to preserve their competitiveness in 

international markets, Japanese export-oriented companies carried out massive relocation to 

facilities in Southeast Asia, where the costs of production were much lower. The third 

achievement of Japan post-war economy was the eruption of a service-based economy. 

Banking, real estate, insurance segments and transportation became the engine of economic 

growth.  

At the end of the 1980s, the stock market and real estate market both collapsed 

spectacularly. Consequently, interest rates were raised and many of the loans distributed 

turned into bad debt. As new credit was difficult to obtain, companies were unable to sustain 

the same level of business investment. The ferocity and pace at which the crisis spread 

throughout the economy were unprecedented. Japan GDP stagnated, rising only from $3.5 

trillion in 1991 to $4.2 trillion in 2001.
73

 The unemployment rate rose from 2.1% in 1991 to 

4.7% in 2000. Although the unemployment rate may seem low by international standards, the 

rise to 4.7% was substantial in Japan, given the cultural and historical precedent of lifetime 

employment and given that it was never above 2.8% in the 1980s (Powell, 2002). This 

10-year period of GDP stagnation and economic difficulties is widely known as “Japan lost 

decade”.  

An assertive approach using public money to stabilize the financial system was 

introduced in the early 2000s. A healthier banking sector and a reduction in corporate debt 

levels supported an increase in investment which, combined with robust export growth, 

underpinned economic growth. From 2003 to 2007, Japan recorded an average GDP growth 

of 0.5% per year. This (moderate) economic rebound was suddenly interrupted by the 2008 

financial crisis. While losses suffered by the financial institutions were marginal compared to 
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 Information retrieved from AsianInfo.org. See, http://www.asianinfo.org/asianinfo/japan/economy.htm 
73

 International Monetary Fund (IMF). See World Economic Outlook Database, https://www.imf.org/external/p  

ubs/ft/weo/2015/01/weodata/index.aspx 

https://www.imf.org/external/pu
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their American and European peers, the fall in international trade deeply affected exports and 

pushed the country into recession. The GDP growth plunged to -2.3% in 2008 and -6.0% in 

2009. Thanks to government stimulus package, the economy recovered in 2010, but 

contracted again in 2011 after the Tohoku earthquake and tsunami. After his re-election in 

December 2012, Shinzo Abe (安倍晋三) declared the economy his priority and announced a 

series of measures to revive domestic demand and GDP growth, while raising inflation to 2%. 

These measures, referred to as “Abenomics”, combined fiscal expansion, monetary easing 

and structural reforms. Table 6 shows the main macroeconomic indicators for Japan in 2013.  

 

Table 6: Macroeconomic indicators (2013) / Japan 

 

GDP (nominal) 

GDP per capita (nominal) 

GDP per capita (ppp) 

GDP growth 

$4.92 trillion 

$38,632 

$36,792 

1.61% 

Labor participation rate 

Unemployment rate (average) 

Unemployment rate (end of year) 

59.32% 

4.02% 

3.70% 

Consumer price index (average change) 

Wholesale price index (average change) 

0.4% 

1.25% 

Exports 

Imports 

Balance of trade 

Foreign exchange reserves 

$715.205 billion (-10.3%) 

$838.889 billion (-5.6%) 

$119.68 billion deficit 

$1.27 trillion 

Registered inward investment 

Registered outward investment 

$2.36 billion 

$135.05 billion 

Source: IMF; WTO; World Bank; Japan External Trade Organization (JETRO); Statistics Bureau (Ministry of 

International Affairs and Communications) 

 

 

Japan is a leading economic power and has the third largest economy in the entire world 

on trailing behind only to the United States and China. The country‟s economy is well-known 

for its efficiency and competitiveness in export-oriented sectors. The innovative capacity of 

manufacturing companies and their production of high-tech and precision goods remain key 

economic strengths. Japan ranks as the 4
th

 largest exporter and importer of merchandise in the 

world, while ranking 8
th

 and 6
th

 in the export and import of commercial services, 

respectively.
74

 The United States, China and South Korea are Japan main trading partners. In 
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 World Trade Organization (WTO). See, http://stat.wto.org/CountryProfile/WSDBCCountryPFView.aspx?Lan 

guage=S&Country=JP 

http://stat.wto.org/CountryProfile/WSDBCCountryPFView.aspx
http://stat.wto.org/CountryProfile/%20%20%20%20%20WSDBCountryPFView.aspx?Langu
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2013, the country‟s GDP growth was 1.6% and GDP per capita stood at $38,632. 

Unfortunately, the economy is handicapped by a number of social issues such as the low 

levels of domestic spending and the huge costs engendered by its ageing society. The 

country‟s demography has been a problem for half a century. In the early 1970s, it passed the 

replacement level of 2.1 births per women. In 2013, the total fertility rate was 1.43. The 

number of people aged 65 or over now accounts for 25.1% of the population.
75

 The decline 

of the labor force and the lack of general consumption pose major long-term challenges for 

the national economy. 

 

3.2 Risk identification  

 

Japan consists of several thousands of islands of which Kyushu, Shikoku, Honshu and 

Hokkaido are the four largest. The Japanese archipelago is located between approximately 20 

degrees to 45 degrees north latitude and stretches over 3,200 kilometers. The country lies 

along the Pacific Rim east of China and across the Sea of Japan from the Korean Peninsula. 

Three tectonic plates – the Philippine Sea plate, the Eurasian plate and the Pacific plate – 

meet near the coast of Japan, causing important seismic and volcanic activities. Although the 

country covers only 0.25% of the land area on the planet, the number of earthquakes and 

active volcanoes is very high. From 2004 to 2013, 302 (18.5%) out of 1,629 earthquakes with 

a magnitude of 6.0 or greater occurred in Japan. In 2014, 110 (7.1%) out of 1,551 active 

volcanoes were based in Japan.
76

 The country total land area is about 378,000 km2. The land 

is full of undulations with mountainous regions, including hilly terrain accounting for about 

three-quarters of its total area. The mountains are generally steep and are intricately carved 

out by ravines. Japan‟s highest mountain is Mount Fuji (富士山 ) at 3,776 m. The 

second-highest mountain is Kita (北岳) at 3,192 m and the third-highest mountain is Hotaka 

(穂高岳) at 3,190 m. The consequence of Japan‟s mountainous topography is that most of its 

large cities are located in low-lying areas along the coast. Most of the population (67%) lives 

in urban areas. In 2013, the population of Japan was 127.3 million. This ranked tenth in the 

world and made up 1.8% of the world‟s total population. Japan has an average population 

density of 343/km2, ranking it seventh among countries with a population of 10 million or 

more.
77

  

 

 

                                                      
75

 World Bank. See, http://data.worldbank.org/country/japan 
76

 Information provided by the Director General for Disaster Management Cabinet Office, Government of Japan. 

See, http://www.bousai.go.jp 
77

 For comparison, Taiwan has an average population density of 645/km2, ranking it second among countries 

with a population of 10 million or more. 
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Tokyo has the largest population of 13.2 million among the country‟s 47 prefectures, 

followed by the prefectures of Kanagawa, Osaka, Aichi and Saitama. These five prefectures 

each have a population of seven million or more and together account for 36% of the total 

population. The population density in Tokyo is the highest with 6,016/km2.
78

 The geographic 

location of the Japanese capital combined with the considerable size of its population 

exacerbates the risk of tremendous loss potential.
79

 The city of Tokyo has a worrisome 

history of destructive earthquakes, most notably in 1703, 1782, 1812 and 1855. In recent time, 

the 1923 Great Kanto earthquake killed more than 140,000 people. In memory of this 

catastrophe, the government declared September 1 as an annual “Disaster Prevention Day”. 

Japan, as a whole, has been hit hard by powerful catastrophes. Earthquakes and tsunamis, 

typhoons, floods and landslides are the most frequent disasters affecting the Japanese 

archipelago. 

 

3.3 Overview of past disasters 

 

Japan is well-known as the land of natural disasters. The acceptance of environmental 

risks as an inescapable part of life is a deeply rooted feeling in the general population. During 

the 20
th

 century, the country saw a great number of calamitous events. From 1960 to 2013, 

Japan was affected by 4.4 natural disasters per year on average. For the period 1995 to 2013, 

this number increased to 5.9. Over the past five decades, Japan suffered from 237 

catastrophes. Typhoons (and convective storms) made up 43% (103) of them, while floods 

accounted for 24% (57), earthquakes (and tsunamis) 17% (41) and landslides 8% (18). 

Typhoons are the most common natural disasters affecting the country. According to Japan 

Meteorological Agency, there was an average of 26.7 typhoons per year between 1971 and 

2000, with 10.8 of them reaching within 300 km of the coast of Japan. During this time span, 

an average of 2.6 typhoons made landfall annually.
80

 For the same period, the EM-DAT 

database considers that there was an average of 1.5 typhoons per year. From 1960 to 2013, it 

indicates that there were 1.7 typhoons per year on average. For the period 1995 to 2013, this 

number increased to 2.2. In 2004, a record of 8 typhoons made landfall on the Japanese 

archipelago.
81

 The typhoon season runs from May through October, with most activity from 

                                                      
78

 Statistics Bureau (Ministry of Internal Affairs and Communications). See Statistical Handbook of Japan 2014, 

http://www.stat.go.jp/english/data/handbook/c0117.htm  
79

 According to Swiss Re (2014), the metropolitan area of Tokyo-Yokohama is considered among the most 

disaster-prone communities in the world. Tokyo along ten other Japanese cities also figures among the 100 cities 

with the greatest exposure to natural hazards (NHRA, 2015). 
80

 Japan Meteorological Agency, RSMC Best Track Data. See, http://www.jma.go.jp/jma-eng/jma-center/rsms-h 

p-pub-eg/besttrack.html 
81

 Japan Meteorological Agency considered that 10 typhoons hit Japan in 2004. It should be noted that the Japan 

Meteorological Agency defines tropical cyclones with a maximum wind velocity of 34 kt (17.2 m/s, a wind force 

of 8) or higher as “typhoons”, whereas tropical cyclones with a maximum wind velocity of 64 kt or higher are 

referred to as “typhoons” in the international community. For more details on the numbers of typhoons that 

develop and struck Japan and their intensities, see Yamashita and Mitsumata (2013). 

http://www.stat.go.jp/english/data/handbook/c0117.htm
http://www.jma.go.jp/jma-eng/jma-center/rsms-h
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July to September. The island of Kyushu and the prefecture of Okinawa are particularly 

vulnerable. Typhoons accompanied by heavy rainfall may be responsible for floods and 

landslides. Japan‟s average annual precipitation is almost double of the world average.  

The risk of flooding is also especially high, because of the country‟s rivers distinctive 

characteristics. Japanese rivers flow rapidly, due to the steepness of slopes along their basins 

and the relative shortness. Consequently, 48.7% of the population and 75% of properties are 

located within flood-prone areas.
82

 From 1960 to 2013, there were 1.1 floods per year on 

average. For the period 1995 to 2013, this number increased to 1.4. As for landslides, they 

result from the abundant rainfall and the country‟s rugged topography.  

Finally, Japan has a long history of earthquakes and seismic activities. Home to as many 

as fifth of the world‟s earthquakes, the Japanese archipelago has experienced some of the 

biggest and deadliest catastrophes. According to Japan Meteorological Agency, there was an 

average of 0.8 earthquakes with a magnitude of 6 or more per year between 1960 and 2013.
83

 

For the period 1995 to 2013, this number increased to 2.2. From 1960 to 2013, the EM-DAT 

database considers that there were 0.7 earthquakes per year on average. For the period 1995 to 

2013, this number increased to 1.0. Figure 6 provides detailed information (events count, total 

number of people killed and affected and total damage) on natural disasters in Japan (1960 – 

2013). 
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 Ministry of Land, Infrastructure, Transport and Tourism (MLIT). See, http://www.mlit.go.jp/river/basic_info/ 

english/land.html 
83

 Japan Meteorological Agency uses shindo (震度) units to measure the intensity of earthquakes. A magnitude 

of 6 (震度 6 強) means that “it is difficult or impossible to stand”.  

http://www.mlit.go.jp/river/basic_info/
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Figure 6: Natural disasters from 1960 to 2013 / Japan 

 

 

 
Source: EM-DAT 

 

 

 

 

 

 

From 1960 to 2013, natural disasters in Japan, including typhoons (and convective 

storms), floods, earthquakes (and tsunamis), landslides and volcanic activities resulted in 

economic losses of $426.7 billion. The average economic losses were $8.0 billion per year. 

Typhoons made up the majority of catastrophes, but earthquakes (and tsunamis) caused by far 

the largest economic damage. From 1960 to 2013, earthquakes (and tsunamis) generated 

economic losses of $357.9 billion, while typhoons (and convective storms) and floods led to 

economic losses of $55.1 billion and $13.3 billion, respectively. For the period 1995 to 2013, 

natural disasters resulted in economic losses of $400.5 billion, i.e. 94% of the total economic 

losses. From 1960 to 2013, natural disasters killed 33,882 people. Earthquakes (and tsunamis) 

were responsible for 25,921 fatalities. For the period 1995 to 2013, natural disasters killed 

27,058 people, i.e. 80% of the total fatalities. Table 7 identifies the years with the largest 

economic losses in Japan.
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Table 7: Years with the largest economic losses / Japan 

 

Year Events Economic losses 

Million US$ 

Fatalities 

2011 Earthquake, Tsunami, Typhoons and Heat wave 212500 19970 

1995 Earthquake, Typhoon (Oscar) and Floods 100080 5300 

2004 Earthquakes, Typhoons, Floods and Heat wave 45100 353 

2007 Earthquakes, Typhoons, Floods and Heat wave 13810 87 

2000 Earthquake, Typhoons and Floods 10000 32 

Source: EM-DAT 

 

 

Two catastrophes – the 1995 Kobe earthquake and the 2011 Tohoku earthquake and 

tsunami – stand out as the worst disasters to have ever affected Japan. These two catastrophes 

not only caused the highest loss of life, but also the largest economic losses. Taken together, 

they represented 74% of the total fatalities and 73% of the total economic losses from 1960 to 

2013. In the 1960s, natural disasters killed 3,016 people. In the following decades, the number 

of fatalities was significantly reduced. In the 1970s, natural disasters claimed 1,680 lives. In 

1980s, they killed 1,525 people. If the 1995 Kobe earthquake is not considered, the number of 

deaths was further reduced in the 1990s (829) and during the first decade of the 21
st
 century 

(992 fatalities for the period 2001 to 2010). This relatively low level of fatalities contrasts with 

the number of deaths caused by natural disasters from 1951 to 1960. During this time span, 

16,991 people were killed. The majority of deaths were due to typhoons (10,538) and floods 

(6,143).  

The importance of the death toll of the 1950s prompted the country to begin implementing 

measures to limit the devastating effects of natural disasters. In 1961, the government 

established the Disaster Countermeasures Basic Act in order to increase disaster prevention, 

emergency relief and recovery. The 1960s also saw the first initiatives to mitigate the economic 

impacts of natural disasters. The Act on Special Financial Support to Deal with Extremely 

Severe Disasters (1962) and the Act on Earthquake Insurance (1966) were ratified to provide 

financial safeguards. The efforts undertaken by the government to reduce vulnerabilities and 

improve Japan‟s capabilities to respond to natural disasters led to a sharp decline of the 

mortality caused by typhoons and floods. From 1960 to 2013, the deadliest typhoons (Helen 

and Ida) killed 314 people (1966),
84

 while the deadliest flood (affecting the prefectures of 

Kumamoto, Kochi, Aomori and Kanagawa) killed 458 people (1972). However, the reduction 

in fatalities did not correspond with a reduction in economic losses. In the 1990s, there was a 

total of 22 typhoons, killing 345 people and generating economic losses of $26 billion.  

 

                                                      
84

 Typhoons Helen and Ida struck Japan within a few days of each other (between September 17 and 25). 
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In 2000s, the situation did not change much with 24 typhoons, killing 328 people and 

generating economic losses of $24 billion.  

 

3.3.1 Kobe Earthquake
85

 

 

On January 17, 1995, a strong earthquake struck a stretch of the southern part of Hyogo 

prefecture. Rated at a magnitude of 7.3, the epicenter of the earthquake was a mere 16 km 

directly underneath the northern part of Awaji Island. The Kobe earthquake was not as 

powerful as past earthquakes in Japan, but because of its proximity to the city of Kobe, capital 

of Hyogo prefecture in the Kansai region, it was one of the most destructive. It lasted for about 

20 seconds and was responsible for a large number of fatalities and economic losses. The death 

toll was 5,297. Over 240,400 homes were destroyed. Roughly 80% of the victims were crushed 

to death by collapsed houses and fallen furniture. The fires that broke out and spread to old 

wooden houses left 300,000 people homeless. The catastrophe exposed the intense fragility of 

local infrastructures. About 2.6 million homes had their electricity cut off and gas service was 

lost in 845,000 homes. Tap water pipes were damaged and 1.3 million homes had their water 

supply suspended. Restoration took several months in some areas.
86

 Moreover, there were 

serious and extensive destruction to the high-speed expressways and the Shinkansen line, as 

well as to Kobe‟s port.  

Prior to the earthquake, the economy of the city was mainly centered on port-related 

activities, which accounted for about 39% of Kobe Gross Industrial Product and was ranked 

first in Japan and sixth worldwide in terms of cargo throughput (Chang, 2000). Much of the 

port's facilities and services were destroyed and halted by the earthquake. Although the port 

was completely rebuilt in March 1997, as of 2009 the number of cargo ships handled had still 

not returned to pre-1995 levels, reaching a peak of 88% in 2008 (DuPont and Noy, 2015). In 

2015, Kobe was ranked as the fourth busiest port in the country. The Kobe earthquake cost 

approximately ¥10 trillion ($100 billion) or 2.5% of Japan GDP (Brebbia, 2013).
87

 Insured 

losses were estimated at $3 billion (Munich Re, 2015). Fewer households in the Kansai 

region than in other parts of the country had earthquake coverage. Only 3% of households in 

Kobe were covered by insurance compared to 12.5% in the greater Tokyo area.
88

 The 

average penetration rate in Japan was 7.2%. Residential earthquake insurance had been 

available in the country since 1966. The reason explaining the low levels of insurance 

                                                      
85

 The 1995 Kobe earthquake is also known as the Great Hanshin earthquake (阪神淡路大震災). 
86

 Kinki Regional Development Bureau (Ministry of Land, Infrastructure and Transport). See, http://www.kkr.m 

lit.go.jp/en/topics_hanshin.html 
87

 The Japanese currency has seen a lot of fluctuation in recent years. The indication in US dollars is principally 

used to make international comparison easier. It is based on an exchange rate of ¥100 for $1. This research also 

quotes various sources which may have a different exchange rate. 
88

 Earthquake dwelling insurance claims and life insurance claims reached ¥78.3 billion ($785 millions) and 

¥48.35 billion ($485 million), respectively – courtesy of Keiichi Hayashi (林圭一), International Department, 

The General Insurance Association of Japan (June 2, 2015). 

http://www.kkr.m/
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coverage were that both local populations and governments had taken it for granted that a big 

earthquake would not happen in the Kansai region. The catastrophe caught everyone off 

guard and shattered the widely held belief that (unlike the damage caused to the San 

Fernando Valley by the 1994 Northridge earthquake) Japanese cities were built to withstand 

massive earthquakes.
89

 The take-up rate (insurance penetration) significantly increased after 

the catastrophe. It reached 9% in Kobe, 16.4% in the greater Tokyo area and 10.8% in the 

whole Japan (Katayama, 1997).  

The central government and cities authorities were criticized on several accounts, 

including inadequate early warning systems, lax building codes and unsuitable leadership in 

the relief and recovery efforts. The catastrophe proved to be a major wake-up call in the 

management of natural disasters. In the ensuring years, the government changed its disaster 

prevention and response policies.
90

 It improved the safety standards of the buildings, making 

sure that houses and buildings were able to absorb future shocks. There were more 

seismographs and other machines installed to better keep track of ground movements. The 

government developed disaster procedures and training exercises and gave automatic 

authority to the Ground Self-Defense Forces to respond to earthquake over a certain 

magnitude. In 2004, the Niigata-Chuetsu earthquake hit the Hokuriku region. With a 

magnitude of 6.8, it had been the strongest earthquake to strike the Japanese archipelago 

since the Kobe earthquake. The catastrophe caused $30 billion in economic losses, but only 

killed 65 people (Global Risk Miyamoto, 2007).
91

 The government was quick to respond and 

there was a better communication between local and central authorities. The measures taken 

after the Kobe earthquake helped reduce the death toll. The lessons learnt from this 

catastrophe would be tested in the 2011 Tohoku earthquake and tsunami. 

 

3.3.2 Tohoku Earthquake and Tsunami
92

 

 

The largest earthquake on record in Japan occurred on March 11, 2011, with the 

epicenter being the sea area off the coast of Sanriku in the Tohoku region. This earthquake 

with a magnitude of 9.0 caused violent tremors and triggered powerful waves that reached 

heights up to 40 m (Swiss Re, 2012). The Tohoku and Kanto regions suffered unprecedented 

damage. Roads and railways tracks were completely destroyed and many fishing ports with 

                                                      
89

 According to Kaji Hideki (UNRCD Director): “During the 1,500 years that earthquake occurrence has been 

recorded in Japan, not once has Kobe been directly hit by an earthquake and it has always had the image of being 

a city safe from earthquakes” (UNRCD, 1995). 
90

 Act on Special Measures for Earthquake Disaster Countermeasures (1995); Act on Promotion of the 

Earthquake-proof Retrofit of Buildings (1995); Act on Promotion of Disaster Resilience Improvement in 

Densely Inhabited Areas (1997). 
91

 According to the EM-DAT database, the Niigata-Chuetsu earthquake caused $28 billion in economic losses, 

but only killed 40 people. In 2007, another earthquake (6.8) hit the Niigata prefecture, resulting in economic 

losses of $12.5 billion and killing 9 people. 
92

 The 2011 Tohoku earthquake is also known as the Great East Japan earthquake (東日本大震災). 
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thousands of boats were demolished. The catastrophe claimed more than 16,000 lives, over 

3,400 people went missing and almost 6,000 were injured. 600,000 houses were damaged of 

which 300,000 were wrecked (Munich Re, 2012). Most of the destruction was limited to the 

prefectures of Iwate, Miyagi and Fukushima. Around 4.9 million households were left 

without electricity and 1.9 million without water (Kajitani and Tatano, 2014). Fortunately, the 

damage in the greater Tokyo area was comparatively low. The prefectures most affected 

accounted for 6-7% of the country‟s population and economic output.  

The Tohoku earthquake and tsunami generated economic losses of ¥16.9 trillion ($210 

billion) or 3.5% of Japan GDP.
93

 The greatest share of damage (61.5%) was for: (i) 

“buildings” – housing, offices, factories, machinery; (ii) “infrastructures” – roads, bridges, 

harbors, airports, water, gas, electricity, communication facilities (20.7%); and (iii) “others” – 

agriculture, forestry and fisheries (17.7%) (Bachev, 2014). Insured losses were estimated at 

¥2.7 trillion ($35 billion) or 16.7% of the total economic losses.
94

 Although the catastrophe 

is considered as the most expensive since natural disasters have been recorded, the burden for 

the insurance industry was lower than the hurricane Katrina in 2005.
95

 The reason is to be 

found in the low proportion of private households covered by insurance. In 2010, 23.7% of 

Japanese households had earthquake insurance. The corresponding figure was 33.6% in 

Miyagi, 14.6% in Fukushima and 13.2% in Iwate. Insurance companies also covered 

industrial and commercial (business) losses. Unlike residential earthquake insurance, 

earthquake insurance for business risks began in 1956 and does not follow or participate in 

the government reinsurance scheme (Japan Earthquake Reinsurance – JER). The consequence 

of this non-participation is that Japanese insurers have to rely on reinsurance markets, making 

them more reluctant to underwrite coverage and forcing them to institute a limited indemnity 

system or partial insurance. In the case of the Tohoku earthquake and tsunami, the limits were 

rapidly exceeded and a number of major industrial clients had to pay a high percentage of 

their losses themselves. Aon Benfield (2011) put industrial and commercial insured losses of 

the catastrophe at $8 billion. Assessing the total economic impacts, especially for industrial 

and commercial losses, of the Tohoku earthquake and tsunami is a difficult task. Widespread 

damage to commercial facilities was reported as product manufacturing sites were impacted 

and shipments were forced to stop. Many notable companies such as Toyota, Nissan, Honda, 

Sony, Canon, Fujitsu, Nikon, and Hitachi had to reduce their production due to physical 

damage or supply chain disruptions.
96

 The total indirect economic impacts of the catastrophe 

will probably be never known.  

                                                      
93

 BNP Paribas. See Conjoncture March 2012, http://cib.bnpparibas.com/01/MyDocuments/C1203_A2.pdf 
94

 Residential assets represented 78% of insured losses and commercial/industrial assets represented 22% 

(Mahul and White, 2012).  
95

 Munich Re estimated the economic losses of hurricane Katrina at $125 billion, of which $62 billion were 

insured (Munich Re, 2015), while Swiss Re estimated the economic losses of the catastrophe at $135 billion, of 

which $45 billion were insured (Swiss Re, 2006).  
96

 For more details on commercial effects on Japanese companies, see Aon Benfield (2011). 
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The Tohoku earthquake and tsunami also damaged three reactors of the power plant 

Fukushima Daiichi. The following meltdowns provoked the release of radioactivity and 

resulted in evacuations of local residents. In 2015, nuclear radiations remained dangerous and 

still posed a significant threat. Villages around the power plant remained a no-go zone for 

inhabitants. Tokyo Electric Power Company (TEPCO) has so far been able to remove only 

one of the four sets of used fuel rods in a cleanup process that is expected to last decades. 

Despite the contamination of large swaths of land, agricultural products and water resources, 

the government is convinced that nuclear energy will be an inevitable energy source for Japan 

in the future. Under the leadership of Shinzo Abe (安倍晋三), the government has decided to 

restart many of the country‟s troubled nuclear power plants. TEPCO reported a group net 

profit of ¥438.65 billion ($4.4 billion) for the fiscal year of 2013 compared with a loss of 

¥685.29 billion ($6.9 billion) the previous year. The Tohoku earthquake and tsunami was a 

human, economic and environmental tragedy. Naoto Kan (菅直人) said that in 65 years after 

the end of World War II, it was the toughest and the most difficult crisis for Japan.
97

 No 

single country can be fully prepared against such an impressive catastrophe, but Japan learnt 

its lessons and made efforts to improve upon its experience of past disasters. Japan has done 

more than most when it comes to disaster preparedness. No other country would have been 

able to withstand the levels of desolation and destruction of the 2011 Tohoku earthquake and 

tsunami. 

 

3.4 Economic impacts 

 

The scale of economic losses caused by natural disasters in Japan raises the issue of the 

negative impacts for the country‟s economy. In 2010, Japan‟s economy grew at an annual rate 

of 2.4% – which was its first annual growth in three years – while the national unemployment 

rate remained stable at 5.1%.
98

 In the last quarter, the country‟s export-led recovery faltered 

as GDP shrank 0.7%, its first contraction since mid-2009. The Tohoku earthquake and 

tsunami dragged the economy into recession. Following the catastrophe, all indicators 

pointed to a sharp deterioration in economic activity: (i) industrial production contracted by 

15.8% in March (from February); and (ii) exports and consumption fell by 8.1% and 4.7%, 

respectively. The automobile industry was the most severely affected sector with output 

plunging in March (-55%), essentially due to problems with the supply parts and materials 

and intermittent electricity outages.
99

 Japan GDP growth fell by 2.1% in the first quarter and 

by 1.4% in the second quarter of 2011. The economy bounced back in the third quarter with a 

                                                      
97

 Naoto Kan (菅直人) was Japan‟s prime minister from 8 June 2010 to 2 September 2011. 
98

 In 2010, China replaced Japan as the world‟s second-largest economy. China GDP (nominal) was worth $5.9 

trillion in 2010 compared with Japan‟s $5.5 trillion. See, http://www.ft.com/cms/s/0/3275e03a-37dd-11e0-b91a- 

00144feabdc0.htm#axzz3hlAF3Yo6 
99

 Directorate General of the Treasury (April 2012). Trésor-Economics No. 100. See, https://www.tresor.econo 

mie.gouv.fr/File/371985 

http://www.ft.com/cms/s/0/3275e03a-37dd-11e0
http://www.ft.com/cms/s/0/%20%20%20%203275e03a-37dd-11e0-b91a-00144feabdc0.htm#axzz3hlA
https://www.tresor.econo/
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growth rate of 2.2%, but registered a growth of 0% in the fourth quarter. For the entire year, 

the GDP growth was -2.3%. In 2012, Japan‟s economy grew at an annual rate of 0.5%. 

Unlike GDP growth, the national unemployment rate experienced far more stable trends 

during this turbulent period. The unemployment rate fell below 5% (4.6%) in 2011. It 

decreased to 4.7% in the first and second quarter and to 4.5% in the third and fourth quarter. 

In 2012, the unemployment rate continued to fall (4.3%).  

In the Tohoku region, the catastrophe has had immense impacts on people life and local 

economy. If vital infrastructures such as major roads, railways, harbors and communications 

facilities were restored and essential public services such as hospitals, schools, water and 

energy supply reestablished, many evacuees still live in temporary public housing or other 

temporary dwellings several years after the catastrophe. In the Iwate, Miyagi and Fukushima 

prefectures, more than 90,000 people reside in makeshift housing. A number of projects have 

been delayed due to the difficulty of selecting appropriate locations and acquiring land plots, 

as well as the limited availability of workers and building materials (Bachev, 2014). 

Macroeconomic indicators demonstrate that the massive investment from the public sector 

has boosted the local economic activity. GDP growth for Iwate, Miyagi and Fukushima 

jumped from -1.7%, 0.4% and -1.0% in 2010 to 4.8%, 8.8% and 7.1% in 2012. In 2010, the 

unemployment rate was 5.1% in Iwate, 5.8% in Miyagi and 5.1% in Fukushima. In 2012, it 

fell below 5% with an unemployment rate of 3.9% in Iwate, 4.8% in Miyagi and 4.0% in 

Fukushima.
100

  

However, the situation is not as positive as the macroeconomic indicators suggest. A 

deeper examination of the local economic base shows that many challenges remain, 

especially for small and medium sized enterprises and certain sectors, including agriculture, 

forest and fishery.
101

 One example is the marine product processing industry. With the 

Sanriku coast, previously among the top three fishing grounds in the world, many marine 

product processing companies produced various products and shipped fresh catch from there. 

Despite generous subsidies from central and local governments, many companies have 

experienced low operating rates.
102

 This is partly because the wholesalers and retailers with 

whom they used to work have found the same products in other areas or because they have 

not been able to resume full production due to a shortage of labor (Morimoto, 2014). 

According to a survey conducted by the Ministry of Economy, Trade and Industry (METI) in 

autumn 2014, sales at 80% of companies in Tohoku‟s main industries were below pre-2011 

                                                      
100

 Statistics Bureau (Ministry of Internal Affairs and Communications). See, http://www.stat.go.jp/data/nenkan/ 

03.htm 
101

 The amount of damage to agriculture, forest and fishery was estimated as ¥2.34 trillion. Around 24,000 

hectares of agricultural land were flooded by the tsunami. Over 95% of the damaged agricultural land was 

located in Iwate, Miyagi, and Fukushima (Fujita, 2012). 
102

 The Organization for Small and Medium Enterprises and Regional Innovation (SMRJ) offered subsidies 

covering 75% of restoration costs, temporary factories and stores to affected companies. Additional assistance 

such as public credit guarantees and loans by public financial institutions were also made available. 

http://www.stat.go.jp/data/nenkan/
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levels.
103

 Similarly, the low unemployment rate is a reflection of recent population decline in 

the Tohoku region. The total population in 39 of 42 municipalities in the Iwate, Miyagi and 

Fukushima prefectures decreased by 92,000 or 6.7%, a rate more than eight times faster than 

the national average. In the last four years, only the Miyagi prefectural capital of Sendai and 

its two neighboring municipalities, the town of Rifu and Natori city, saw their populations 

increase.
104

 

In the aftermath of the Kobe earthquake, Japan‟s industrial production fell by 2.6%, but 

then rose for three consecutive months by 2.2% (February), 0.9% (March) and 1.3% (April). 

Japan GDP shrank 0.1% in the first quarter, but increased to 2.0% in the second quarter, 0.8% 

in the third quarter and 2.0% in the fourth quarter.
105

 Japan posted a 1.4% GDP growth in 

1995 compared to 1.0% in 1994. The country‟s economy continued to expand in 1996 (2.0%), 

but plunged into recession in the second quarter of 1997 (-1.0%). The unemployment rate 

climbed to 3.2% in 1995 up from 2.9% in 1994. For much of the post-war period through the 

early 1990s, Japan maintained an impressive record of almost full employment with an 

unemployment rate hovering at a mere 1-2%. Beginning in 1993, the labor market started to 

feel the repercussions of the collapse of the bubble economy. The unemployment rate crossed 

above the 3% threshold in the first quarter of 1995 and broke through the 4% benchmark in 

April 1998.
106

  

If the effects of the Kobe earthquake were limited on the national economy, they were 

far more serious on local industry. Tourism fell by over 50% between 1994 and 1995, while 

retail spending in the main department stores fell by more than 45% with 2,281 stores 

remaining closed (Takagi, 1996). Many small and medium sized enterprises were negatively 

affected. Unlike larger companies which benefited from their membership of wider 

conglomerates (keiretsu/系列) and had access to funds to enable rapid recovery, smaller 

businesses were less fortunate. David Edgington (2010) cites a Kobe Chamber of Commerce 

survey that found that for the first one or two years following the catastrophe many 

businesses and retailers were operating out of tents and prefabricated buildings, with many 

others suffering from financial problems that often resulted in the closure of their activity. 

Moreover, the catastrophe had long-term impacts. By 2006, manufacturing output was only 

83% of its 1991 level and retail sales only 86%. In 2005, 69% of small businesses reported 

that their profits had not returned to pre-catastrophe levels (Nikkei Weekly, 2005). The 

operations of Kobe‟s port were also considerably disrupted. According to the table of changes 

in the value of annual trade compiled by Kobe Customs, the city‟s port accounted for 10% of 

                                                      
103

 “Four years after: Japan prays for Tohoku disaster victims”. (March 15, 2015). The Asahi Shimbum. 

Retrieved from http://ajw.asahi.com/article/0311disaster/recovery/AJ201503110018  
104

 “Four years after: Population shrinks by 92,000 in 39 disaster-hit municipalities”. (March 15, 2015). The 

Asahi Shimbum. Retrieved from http://ajw.asahi.com/article/0311disaster/recovery/AJ201503090037  
105

 Department of National Accounts, Economic and Social Research Institute, Cabinet Office. See, http://www. 

esri.cao.go.jp/en/sna/data/sokuhou/files/2015/qe152/gdemenuea.html 
106

 “Four years after: Japan prays for Tohoku disaster victims”, op.cit. 

http://ajw.asahi.com/article/0311disaster/recovery/AJ201503110018
http://ajw.asahi.com/article/0311disaster/recovery/AJ201503090037
http://www/
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the country‟s overall trade, including both imports and exports, in the pre-catastrophe period. 

Immediately after the earthquake, the port‟s share declined to 5.9% and has never recovered 

to pre-1995 levels since then. In 2010, the share was 5.9%. As a result of the reduction in the 

volume of trade handled at Kobe‟s port, the number of workers engaging in trade and 

port-related jobs declined, with other industries absorbing workers made redundant (Ohitake, 

Okuyama, Sasaki and Yasui, 2012). 

 

Table 8: Economic performance (1995 – 2014) / Japan 

 

Source: Department of National Accounts, Economic and Social Research Institute, Cabinet Office; Statistical 

Survey Department, Statistics Bureau, Ministry of Internal Affairs and Communications; Trade Statistics of Japan, 

Ministry of Finance 

 

 

 

Year 

 

GDP Unemployment 

rate 

(%) 

Exports Imports  

Amount 

(Billion  

JP¥) 

Growth 

(%) 

Billion  

JP¥ 

Annual 

change 

(%) 

Billion  

JP¥ 

Annual 

change 

(%) 

 

1995 495 166 1.4 3.2 41 531 2.6 31 549 12.3 

1996 511 935 2.0 3.4 44 731 7.7 37 993 20.4 

1997 523 198 2.2 3.4 50 938 13.9 40 956 7.8 

1998 512 439 -2.1 4.1 50 645 -0.6 36 654 -10.5 

1999 504 903 -1.5 4.7 47 548 -6.1 35 268  -3.8 

2000 509 860 1.0 4.7 51 654 8.6 40 938 16.1 

2001 505 543 -0.8 5.0 48 979 -5.2 42 416 3.6 

2002 499 147 -1.3 5.4 52 109 6.4 42 228 -0.4 

2003 498 855 -0.1 5.3 54 548 4.7 44 362 5.1 

2004 503 725 1.0 4.7 61 170 12.1 49 217 10.9 

2005 503 903 0.0 4.4 65 657 7.3 56 949 15.7 

2006 506 687 0.6 4.1 75 246 14.6 67 344 18.3 

2007 512 975 1.2 3.9 83 931 11.5 73 136 8.6 

2008 501 209 -2.3 4.0 81 018 -3.5 78 955 8.0 

2009 471 139 -6.0 5.1 54 171 -33.1 51 499  -34.8 

2010 482 384 2.4 5.1 67 400 24.4 60 765 18.0 

2011 471 311 -2.3 4.6 65 546 -2.7 68 111 12.1 

2012 475 110 0.8 4.3 63 748 -2.7 70 689 3.8 

2013 480 128 1.1 4.0 69 774 9.5 81 243 14.9 

2014 486 775 1.4 3.7 73 093 4.8 85 909 5.7 
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Table 8 summarizes Japan‟s macroeconomic indicators for the years 1995 to 2015. The 

economic impacts of the 2011 Tohoku earthquake and tsunami and the 1995 Kobe earthquake 

occurred in a global economic environment. The consequences of the Tohoku earthquake and 

tsunami – worsened by the crisis at the Fukushima Daiichi nuclear plant – affected the 

country‟s economic performance. Japan‟s exports decreased and imports rose driven by high 

crude oil prices and increasing demand for fuel for thermal power plants. As a result, the annual 

trade balance moved into deficit of ¥2.57 trillion ($26 billion) in 2011. The debt crisis in the 

euro zone, the slowdown in the US economy – grounding to a virtual halt in the first half of 

the year with consumer spending at its weakest level in two years – and the strength of the 

Japanese yen against the dollar had also important negative repercussions on the country‟s 

dependent-export economy. In 2012, Japan suffered from weak exports, a trade spat with 

China and continued fallout from 2011 triple disasters. In 2013, Shinzo Abe (安倍晋三) 

unleashed a huge stimulus program to reverse the country‟s poor achievement. Japan‟s 

economic performance stagnated in the 1990s.  

The Kobe earthquake did not have major impacts on the national economy. However, 

the consequences were considerable on local industry. As it has been the case with the 

Tohoku region, small and medium sized enterprises were adversely affected. Many of them 

had to stop their activity. Two decades after the catastrophe, the city has been able to attract 

new companies with cheap loans, tax incentives and inexpensive office space, but the port of 

Kobe, once an essential part of the local economy, has never fully recovered from the 

catastrophe. 

 

3.5 Financial protection 

 

Since the late 1940s, various disaster management related laws have laid down the legal 

framework for the disaster management system in Japan. These laws cover all phases of a 

comprehensive disaster risk management strategy, including identification, preparedness, 

prevention/reduction, response and recovery/rehabilitation phases. The enactment of the 

Disaster Countermeasures Basic Act is considered to be the turning point in the history of 

modern disaster management policies and planning in Japan.
107

 Adopted in 1961, two years 

after the Ise-wan typhoon which caused tremendous destructions and loss of more 5,000 people, 

the Disaster Countermeasures Basic Act defined protection of national land as well as citizens‟ 

lives and property from natural disasters as a national priority. With the development of wind, 

storm and flood risks, extra coverage was added to fire policies (Kobayashi, 2011). Despite 

growing demand, there was no insurance coverage for damage caused by earthquakes. 

Earthquake insurance was for many years the subject of a great deal of research and 

                                                      
107

 Disaster Countermeasures Basic Act (Act No. 223, November 15, 1961). See, http://www.adrc.asia/documen 

ts/law/DisasterCountermeasuresBasicAct.pdf 

http://www.adrc.asia/document
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discussion.
108

 The 1964 Niigata earthquake prompted the efforts to establish a system of 

earthquake insurance for residential buildings and personal property. In 1966, the Japanese 

Earthquake Reinsurance Co. was founded by 20 non-life insurers as a go-between for the 

government and them under the “Law concerning Earthquake Insurance”.  

  

3.5.1 Japan Earthquake Reinsurance (JER) 

 

There are two kinds of earthquake insurance coverage in force in Japan: (i) earthquake 

insurance on dwelling risks; and (ii) commercial earthquake risks. Unlike commercial 

earthquake risks, earthquake insurance on dwelling risks is supported by a government 

reinsurance scheme.
109

 JER is at the center of this scheme. It undertakes reinsurance 

procedures with the government and non-life insurers, while managing and operating the 

insurance premiums paid by policyholders as the sole earthquake reinsurance company in the 

country. The objective is to provide prompt insurance payouts by insurance companies and 

stabilize the livelihood of the victims of a catastrophe. Earthquake insurance on dwelling risks 

is an example of public-private partnerships. It is established with the government reinsuring 

massive earthquake damage which exceeds of certain amount of liability that private insurance 

companies underwrite. The implication of the government is crucial as insurance companies 

are reluctant to offer residential coverage, indicating the difficulties of creating a private 

earthquake insurance system due to scarce reinsurance capacity. To achieve its mission, JER 

has set up a compliance committee and a risk management committee, completed by a task 

force against earthquake disaster under the control of the board of managing directors, as a 

standing in-house organization.
110

 The task force carries out exercises such as emergency 

response and drills for reinsurance payouts, in accordance with an annual plan in preparation 

for the occurrence of an inland earthquake that may strike the greater Tokyo area. It also 

develops and examines a disaster response manual among other activities.
111

  

Residential earthquake insurance is arranged as an optional rider to fire insurance. It 

cannot be purchased on its own and covers losses caused by fire, destruction, burial or flooding, 

directly or indirectly caused by earthquake, volcanic eruption or tsunami. The amount insured 

is required to be set within a 30-50% range of the amount insured of the principal fire insurance. 

However, the amount insured is limited to ¥50 million ($500,000) for a building and ¥10 

million ($100,000) for personal property. The premium rates vary depending on the structure 

                                                      
108

 Introduction to Earthquake Reinsurance in Japan (Annual Report 2014) – courtesy of Masaki Obuse (小布

施正紀), Reinsurance Administration, JER (June 2, 2015). 
109

 Earthquake insurance for commercial risks is run on a strictly private basis without relying upon any 

governmental facilities. It depends largely on overseas reinsurance markets.  
110

 In 2014, the top five shareholders were Tokyo Marine and Nichido Fire Insurance (26.9%), Mitsui 

Sumitomo Insurance (16.9%), Sompo Japan Insurance (16.1%), Aioi Nissay Dowa Insurance (12.8%) and 

Nipponkoa Insurance (10.4%). 
111

 Introduction to Earthquake Reinsurance in Japan (Annual Report 2014), op.cit. 
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of the building and the location classification. For example, the annual premium based on ¥10 

million in coverage is ¥6,500 ($65) for non-wood frame buildings (steel frame or concrete) and 

¥10,600 ($106) for wood-frame buildings in the lower-risk region of Chugoku for the 

prefectures of Tottori, Shimane and Yamaguchi. The areas in Japan with the highest premium 

are the city of Tokyo and the prefectures of Kanagawa and Shizuoka with a premium of 

¥20,200 ($202) for non-wood frame buildings and ¥32,600 ($326) for wood-frame 

buildings.
112

  

Insurance claims are paid according to the policyholder‟s earthquake insurance to cover 

the total loss (100% of amount insured), half loss (50% of amount insured) or partial loss (5% 

of the amount insured). To qualify for the maximum coverage, the loss must reach 50% of the 

market value of the building, or the area of floor space destroyed by fire or washed away must 

reach 70% of the total floor space of the building. For half loss, the amount of damage must 

reach 20% of the market value of the building, or the area of floor space destroyed by fire or 

washed away must reach 20% of the total floor space of the building. For partial loss, the 

amount of damage must reach 3%, or the area of floor space was flooded above the floor level 

or above 45 cm from the ground level.
113

  

Discounts of 10-50% are applied to standard premiums, depending on the age of 

construction or earthquake-resistant performance. There are four types of discounts available: 

age of construction discount, earthquake-resistance class discount, seismic isolated building 

discount and earthquake-resistance diagnosis discount. In 2013, the total number of policies 

in forced was 15.84 million and the total insured amounts were ¥136 trillion ($1.4 trillion). 

The Prefecture level earthquake penetration rates vary from 13-35%. The prefectures of 

Nagasaki and Okinawa have the lowest penetration rates with 13.2% and 13.4%, while Tokyo 

and Kanagawa are among the areas with the highest penetration rates with 34.9% and 33.1%, 

respectively. The prefecture of Miyagi has the highest penetration rate with 50.4%. The 

average penetration rate in Japan is 27.9%.
114

 

A major earthquake can result in large payouts of insurance claims by insurance 

companies. Because there is a certain limit to the ability of these companies to make 

payments, the government shares insurance responsibility with them through reinsurance. 

JER reinsures earthquake insurance contracts and divides the risk evenly. JER is required to 

take up the full liability for earthquake insurance without fail. All earthquake insurance 

policies underwritten by non-life insurers are ceded to JER. If insurance companies are not 

allowed to select certain insurance contracts, JER cannot turn down their application for 

reinsurance. JER can be seen as an earthquake reinsurance pool, retaining a portion of the 

                                                      
112

 For more details on location classification, see JER Annual Report (2014), http://www.nihonjishin.co.jp/disc 

losure/2014/en_04.pdf 
113

 As for personal property, the damage must reach 80% of their market value to qualify for total loss; 30% of 

their market value to qualify for half loss; and 10% of their market value to qualify for partial loss. 
114

 General Insurance Rating Organization of Japan. See Earthquake Insurance Statistics, http://www.giroj.or.jp/ 

english/data.html 

http://www.nihonjishin.co.jp/disc
http://www.giroj.or.jp/e
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liability and ceding the rest back to non-life insurers and the government through reinsurance 

treaties. The reinsurance scheme is designed such that the liability of non-life insurers and JER 

does not exceed the accumulated reserves from earthquake insurance premiums.
115

 JER and 

non-life insurers build up pre-disaster reserves (by accumulating earthquake insurance 

premiums less the necessary expenses for underwriting contracts) for the possible payment of 

earthquake insurance claims, while the government accumulates the reinsurance premiums 

obtained in the earthquake insurance special account. Moreover, all investment profits from 

these pre-disaster reserves (savings, government bonds, corporate bonds) are also accumulated 

as liability reserves. The limit of total amount of insurance claims to be paid per catastrophe is 

set in advance. The objective is that, even after an earthquake event as devastating as the Great 

Kanto earthquake, insurance claims can be paid without problems. The current limit was 

revised in 2014 and is currently set at ¥7 trillion ($70 billion).
116

 Figure 7 illustrates how JER, 

insurance companies and the government share and assume the risk. 

 

Figure 7: Reinsurance scheme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Introduction to Earthquake Reinsurance in Japan (Annual Report 2014) 

 

 

 

 

                                                      
115

 The proportion of liabilities accepted by insurance companies depends on factors such as the balance of 

earthquake insurance risk reserves held, while the government‟s indemnity limit of reinsurance is determined with 

the approval of the Diet every year. 
116

 General Insurance Rating Organization of Japan. See Chapter 2: Earthquake Insurance System in Japan, 

http://www.giroj.or.jp/english/earthquake.html 
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Japan earthquake reinsurance scheme is made of three layers. JER pays insurance claims 

up to ¥100 billion ($1 billion) (1
st
 layer). JER, insurance companies and the government share 

equally insurance claims for the portion exceeding ¥100 billion ($1 billion) and up to ¥362 

billion ($3.6 billion) (2
nd

 layer). The government pays the majority of insurance claims 

(approximately 99.5%) for the portion exceeding ¥362 billion ($3.6 billion) (3
rd

 layer). 

Overall, JER is responsible for ¥224.7 billion ($2.2 billion), insurance companies for ¥36.7 

billion ($367 million) and the government for ¥6,738.6 billion ($67.4 billion). The 2011 

Tohoku earthquake and tsunami generated insured losses of ¥1,200 billion ($12 billion) with 

13% retained by JER, 42% retained by insurance companies and 45% retained by the 

government (Mahul and White, 2012). The amount of claims severely depleted the reserves 

of both JER and insurance companies, leading to an increase in government liability in the 

following revisions of 2011, 2012 and 2014. 

 

3.6 Ex-ante financing instruments  

 

 Natural disasters remain a menacing threat to the safety and security of the Japanese 

archipelago. Disaster relief and reconstruction call for government financial intervention. The 

government needs to spend to restore essential infrastructure in the affected areas. After the 

1995 Kobe earthquake, the government approved ¥3.4 trillion ($35 billion) in three extra 

budgets.
117

 The victims were made eligible for relief grants, low-cost loans and tax relief. To 

cover the costs, the government issued bonds in anticipation of tax revenue drops (OECD, 

2004). The central bank provided special loans of up to ¥1 trillion ($10 billion) to assist 

financial institutions. Following the 2011 Tohoku earthquake and tsunami, the government 

announced a full-scale national response in which the government would support: (i) 

rebuilding disaster-resilient regions; (ii) restoring the livelihood of the affected population; 

and (iii) reviving the local economy and industry. To finance this approach, the government 

launched a budgetary framework for reconstruction of ¥25 trillion ($250 billion) for the 

period 2011-2015.
118

 The first funds to be mobilized came from the country‟s contingency 

budget. Unlike supplementary budgets, the mobilization of contingency budget does not 

require parliamentary approval. For the 23 years preceding 2010, the country‟s contingency 

budget was allocated ¥350 billion ($3.5 billion), but, in 2010, this allocation was lowered to 

¥300 billion ($3 billion), representing about 0.3% of the 2010 general account budget (Sato 

and Boudreau, 2012). Supplementary budgets relied on a combination of budget reallocation, 

borrowing from the pension fund, contribution from public works projects and liquidation of 

                                                      
117

 Three months after the catastrophe, the government adopted the Hyogo Phoenix Plan to support (housing, 

infrastructure and industrial) reconstruction efforts.  
118

 It is likely that total public expenditures will run fairly above this amount. The government was also 

responsible for its payment under the earthquake insurance program, not financed by the supplementary budgets, 

totals ¥540 billion ($5.4 billion) (Ranghieri and Ishiwatari, 2014). 
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the Contingency Reserve for Economic Crisis Response and Regional Revitalization (the 

intent of this reserve was not for natural disasters, but for economic measures dedicated to 

stabilizing the country‟s economic situation during times of financial crisis).
119

 However, the 

majority of the reconstruction costs for the 2011 Tohoku earthquake and tsunami were funded 

by the issuance of government bonds. Bonds issuance commenced in December 2011. More 

than ¥14.2 trillion ($142 billion) of bonds were issued for the fiscal years of 2011 and 2012. 

In addition to government bonds, the Act on Special Measures for Securing Financial 

Resources Necessary for Reconstruction from the Great East Japan Earthquake also 

authorized the government to create special income and corporate taxes.
120

 

 A number of laws clearly define the role and responsibilities, including financial, of the 

Japanese government in disaster response. At the center of these laws are the Disaster Relief 

Act (1947) and the Disaster Countermeasures Basic Act (1961). They structure disaster relief 

and welfare support, establish subsidization for local governments and organize the 

establishment of emergency funds. Other laws such as the Act on Special Financial Support to 

Deal with Extremely Severe Disasters (1962) and the Natural Disaster Victims Relief Law 

(1998) further extend the scope of the government‟s financial responsibility. Governmental 

contributions may consist of diverse disaster aid grants, disaster loans and payment guarantees. 

Local governments are primarily responsible for rescue costs. Under the law, they are required 

to set aside a specific amount of money to meet immediate expenses. Prefectures reserve 5% of 

general-purpose local taxes as a disaster countermeasures fund.
121

 They also have the 

possibility to issue local bonds as a financial resource – but exclusively for the year of the 

catastrophe (Local Finances Act).  

 Despite the participation of local governments, the central government bears the bulk of 

expenditure incurred due to natural disasters. The exceptional dimension of the 2011 Tohoku 

earthquake and tsunami emphasized the importance of the central government. After the 

catastrophe, decisions and policies were taken to shift as much of the financial burden to the 

central government. For example, under the Natural Disaster Victims Relief Law, which 

provides subsidies up to ¥3 million ($30,000) per household for purchasing goods and 

belongings in order to stabilize the life of the victims, the central and local governments 

equally share the liability.
122

 However, the law was amended and the central government‟s 

share increased to 80%. The central government had to budget ¥352 billion ($3.5 billion) 

between the first and second supplementary budgets to fund its additional liability (Sato and 

                                                      
119

 Motohiro Sato (佐藤主光), Graduate School of Economics, Applied Economics (Hitotsubachi University). 

Interview conducted in Tokyo on August 6, 2015. 
120

 In 2012, the government set a reduction of the remuneration of national public servants of 7.8% for two 

years (OECD, 2012). 
121

 Japan: Legal Responses to the Great East Japan Earthquake of 2011. See Library of Congress, http://www.lo 

c.gov/law/help/japan-earthquake 
122

 This law concerns the damage caused by typhoons, heavy rain, snow, floods, landslides, earthquakes, 

tsunamis and volcanic eruptions. It was created in response to the low levels of official compensation after the 

1995 Kobe earthquake (Santiago-Fandino et al., 2015). 

http://www.loc/
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Boudreau, 2012). The central government assumed all financial responsibilities for relief 

activities in affected prefectures such as setting up places of refuge and emergency temporary 

housing, supply of food and water, supply of clothing, provision of school supplies, burial 

arrangements, search for deceased victims and body treatment, removal of debris and other 

obstacles. The role of the central government remained strong during the reconstruction 

phase. After their rebuilding projects were approved, local governments received financial 

assistance worth up to 80% of the total project costs (Reconstruction Agency, 2012). Various 

fiscal measures, including a reduction of tax revenues and special local allocation tax, were 

also made available to take the pressure off local public finances. 

Recognizing that natural disasters are an inevitable aspect of life in Japan, the government 

budgets for activities to mitigate, prepare, respond and recover from catastrophes. From 1995 

to 2004, the government‟s budget was approximately ¥4.5 trillion ($45 billion) each year for 

disaster management. This represented 5% of the total amount of the general account 

budget.
123

 The budget for disaster management is divided into four fields: (i) scientific and 

technology research; (ii) disaster prevention and preparedness; (iii) national land conservation; 

and (iv) disaster recovery and rehabilitation. In most years, the majority of funds are spent on 

land conservation. However, the proportion of spending shifts towards recovery and 

rehabilitation in times of catastrophes, showing flexibility in the used of budgeted amounts. 

From 1995 to 2004, national land conservation projects consumed an average of 48.7% of the 

national disaster budget each year. These funds were principally invested in soil erosion 

control, river containment and soil and coastline conservation. The smallest portion (1.3%) was 

dedicated to science and technology research, including the development of early warning 

systems. Almost one-quarter (23.6%) was allocated for prevention and preparedness. 

Activities such as enhancing communication systems, encouraging information sharing, 

building disaster management bases to centralize the government‟s response, preparing 

evacuation plans and conducting disaster reduction exercises all contributed to lessening the 

repercussions of natural disasters. The remaining quarter of the budget (26.4%) was devoted to 

rehabilitation efforts when catastrophes struck (Phaup and Kirschner, 2010).  

In 2013, the general account budget was ¥92.6 trillion ($930 billion). The national debt 

services, local allocation tax grants and social security accounted for 70% of the country‟s 

expenditure. The government dedicated ¥4.4 trillion ($44 billion) or 4.8% of the general 

account budget for the national disaster budget. This amount has not changed much over the 

last few years. It was ¥4.68 trillion (5.06% of the general account budget) in 2011 and ¥4.65 

trillion (5.15% of the general account budget) in 2012. The field of disaster recovery and 

reconstruction has received the biggest share of this budget since the 2011 Tohoku 

earthquake and tsunami occurred. In 2013, it reached ¥3.2 trillion or 71.7% of the national 

disaster budget. The fields of national land conservation and disaster prevention and 

                                                      
123

 In the 1960s, disaster management spending represented 7-8% of the national budget.  
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preparedness obtained ¥786 billion (17.7%) and ¥448 billion (10.1%), respectively. The 

money spent on science and technology research reached ¥9 billion (0.2%).
124

 The 

contingency budget was allocated ¥350 billion ($3.5 billion) or 0.4% of the general account 

budget. The government assigned another ¥4.4 trillion ($44 billion) to the special account for 

the reconstruction from the 2011 Tohoku earthquake and tsunami.
125

 It also mobilized 

supplementary budgets of ¥3.1 trillion ($31 billion) for the “acceleration of measures for 

reconstruction, disaster prevention and safer society”. These funds were used for the 

rehabilitation of damaged areas (¥1.9 trillion), the improvement of national resilience (¥1.1 

trillion) and the realization of a secure society (¥102 billion) such as enhancing the country‟s 

crisis management.
126

  

The government financial intervention results from its responsibilities explicitly defined 

in Japanese laws and the implicit expectations of society. The government is expected not 

only to reconstruct assets, but to restore social and economic well-being following natural 

disasters. This role aligns with the country‟s traditional values of solidarity and cooperation, 

but implies that public finances are highly exposed to natural disasters. The 2011 Tohoku 

earthquake and tsunami raised the general account spending by 16.6% in 2011 (Sato and 

Boudreau, 2012). The consequences of an earthquake striking the greater Tokyo area would 

stress government resources even much further.
127

 Although national laws allow the 

government to secure funding before a catastrophe occurs, the amount of money budgeted is 

clearly insufficient to contain the massive costs associated with natural disasters. The situation 

is all the more difficult when a catastrophe occurs against the backdrop of a struggling 

economy and public finance system under pressure.
128

  

The government of Japan has been dependent on debt to fund its spending for years. Due 

to the country‟s ageing population and decreasing tax revenue, the government is forced to sell 

government bonds, leaving the burden of repayment to future generations. With regard to the 

general account budget, about half of total revenue is financed by government bonds. This 

trend has been continuing and the outstanding of the government debt has been accumulated. In 

terms of the ratio of general government debt to GDP, Japan‟s gross debt reached 228.4% in 

2013. For comparison, it was 86.2% in 1995 and 210.6% in 2011.
129

 Therefore, the capacity of 

                                                      
124

 Cabinet Office, Government of Japan. See, www.bousai.go.jp/kaigirep/hakusho/h25/honbun/3b_7s_19_00. 

htm 
125

 Ministry of Finance (MOF). See Japanese Public Finance Fact Sheet 2013, http://www.mof.go.jp/english/ind 

ex.htm 
126

 Ministry of Finance (MOF). See Outline of the Supplementary Budgets for FY2013, http://www.mof.go.jp/e 

nglish/budget/budget 
127

 JER estimates the maximum economic losses of an earthquake striking the greater Tokyo area at ¥95 trillion 

($950 billion) – courtesy of Masaki Obuse (小布施正紀), Reinsurance Administration, JER (June 2, 2015). 
128

 According to the IMF, Japan recorded a budget deficit of 9.2% of GDP in 2013, greatly above the average 

3.4% for advanced economies. See, https://www.fitchratings.com/gws/en/fitchwire/fitchwirearticle/Japan‟s-Exte 

rnal-Deficit?pr_id=814972 
129

 Ministry of Finance (MOF). See Japanese Public Finance Fact Sheet 2010, 2011, 2012, 2013, http://www.m 

of.go.jp/english/budget/budget 

http://www.mof.go.jp/english/ind
https://www.fitchratings.com/gws/en/fitchwire/fitchwirearticle/Japan's-Exte
http://www.mo/
http://www.mo/
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the government to utilize debt financing or taxation measures in the aftermath of a catastrophe 

is limited. In order to increase its financial preparedness, the government has to redefine its role 

and improve cost-sharing with the population and private sector. 

 

3.7 Broader distribution of risk 

 

For the period 1995 to 2013, the five costliest natural disasters generated economic losses 

of $327 billion, but insured losses were estimated at $47.8 billion (14.6%). Table 9 summarizes 

the catastrophes with the highest insured losses in Japan. 

 

Table 9: Five costliest catastrophes / Japan 

 

Year Event Location Economic losses 

Million US$ 

Insured losses 

Million US$ 

Insured losses / 

Economic losses (%) 

2011 Earthquake 

and tsunami 

Tohoku region, 

Ibaraki 

210000 35000 16.7 

2004 Typhoon 

Songda 

Okinawa, Kyushu  9000 4700 52.2 

1999 Typhoon  

Bart 

Kyushu, Honshu 5000 3500 70.0 

1995 Earthquake Kansai region 100000 3000 3.0 

1998 Typhoon 

Vicki 

Wakayama, 

Honshu 

3000 1600 53.3 

Source: EM-DAT; Munich Re 

 

 

The analysis of table 9 reveals the difference of levels of insurance coverage between 

natural disasters. The proportion of the coverage gap observed for typhoons in Japan highlights 

the importance of insured losses. The disparity of protection between natural disasters is to be 

explained by the widespread insurance coverage for water damage from floods, typhoons and 

other storms. Wind, flood and storm insurance began to be written in 1938. However, the 

development in 1956 of various types of comprehensive policies covering wind, storm and 

flood risks to residences, stores, and the contents thereof led, in 1961 to such coverage by 

way of attaching coverage endorsement to ordinary fire insurance or by way of 

comprehensive policies (Kobayashi et al., 2011). A series of catastrophes in the early 1980s 

created a significant increase in demand for protection. If insurance coverage for wind damage 

is automatically attached, flood insurance remains optional and bundled with fire insurance.
130

 

                                                      
130

 Flood coverage: (i) if the amount of loss or damage to the insured building is 30% or more of the insurable 

value, the amount of indemnity is 70% of the amount damage; (ii) if the amount of loss or damage to the insured 
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At the turn of the century, penetration rates of flood insurance were 50% for residential 

buildings and 35% for personal property (OECD, 2006). Recent updates (and renewal) of fire 

insurance policies have broadened insurance coverage to include multiple risks such as fire, 

lightning, explosion, storm, flood, water leakage, burglary and breakage.
131

 In 2013, 46.01 

million households, or 85% of the total national households of 54.17 million, had fire 

insurance.
132

 Unlike residential earthquake insurance, the government does not act as 

reinsurer. 

Financial protection from natural disasters in Japan is not only provided by private 

non-life insurers, but also by cooperative mutual insurers. The largest of these cooperatives is 

JA Kyosai (the National Mutual Insurance Federation of Agricultural Cooperatives) which 

holds an estimated 85% market share of all the insurance policies written through cooperative 

mutual insurers. Cooperative mutual insurers cover about 14% of Japanese households (JA 

Kyosai accounts for 11% and the cooperative mutual insurer Zenrosai accounts for 3%). Like 

any cooperative, JA Kyosai operates on a non-profit basis. Its insurance products are different 

from those of non-life insurers. JA Kyosai offers building endowment policies with a greater 

coverage than standard policies available through non-life insurers. These policies provide 

funding for home repairs, whether caused by natural disasters or other adverse events. The 

5-year (or longer) term policy covers residential buildings and personal property from damage 

caused by fire, earthquakes, floods and other natural disasters (Mahul and White, 2012). The 

premium rates vary depending on the structure of the building (wood or non-wood frame 

buildings), but do not depend on the location classification. Cooperative mutual insurers 

covered the earthquake losses of the 2011 Tohoku earthquake and tsunami. Approximately 

¥830 billion ($8.3 billion) of the total insured losses were paid by JA Kyosai.
133

  

Cooperative mutual insurers do not benefit from government intervention. Reinsurance 

protection is arranged by the international reinsurance and capital markets. In 2003, Swiss Re 

issued JA Kyosai/Zenkyoren first CAT bond, a $470 million issue, through a SPV, named 

Phoenix Quake Wind Ltd. The 5-year transaction covered potential losses from earthquakes 

and/or typhoons. In 2008, Munich Re issued JA Kyosai/Zenkyoren second CAT bond, a $300 

million issue, through a SPV, named Muteki Ltd. The 3-year transaction covered Japanese 

                                                                                                                                                                     
building is 15% or more and less than 30% of the insurable value as a result of flood above the floor level (or 

flood of over 45 cm high above the ground) 10% of the insured amount is paid but not exceeding ¥2 million per 

accident per premises; (iii) if the amount of loss or damage to the insured building is less than 15% of the 

insurable value as a result of flood above the floor level (or flood of over 45 cm high above the ground), or in 

case of loss or damage to insured property, 5% of the insured amount is paid but not exceeding ¥1 million per 

accident per premises (Kobayashi et al., 2011). 
131

 Keiichi Hayashi (林圭一), International Department, The General Insurance Association of Japan. Interview 

conducted in Tokyo on June 2, 2015. 
132

 Cabinet Office, Government of Japan. See, http://www.bousai.go.jp/kaigirep/kentokai/hisaishashien2/pdf/dai 

6kai/siryo5.pdf 
133

 The total insured losses for the 2011 Tohoku earthquake and tsunami were estimated at ¥2.7 trillion. 

Residential assets represented 78% of insured losses: 56% (¥1,200 billion) were covered by JER, insurance 

companies and the government and 44% (¥945 billion) were covered by cooperative mutual insurers (Mahul and 

White, 2012). 

http://www.bousai.go.jp/kaigirep/kentokai/hisaishashien2/pdf/dai
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earthquake risks. After the 2011 Tohoku earthquake and tsunami, the Muteki CAT bond 

became the first CAT bond to pay out on the occurrence of an earthquake event. The full 

coverage limit of $300 million was released in response to the catastrophe. In 2012 and 2013, 

two additional CAT bonds (the Kibou CAT bond and the Nakama CAT bond) were issued.
134

 

CAT bonds in Japan were developed in the mid-1990s. Since then, many insurance companies, 

including some of JER shareholders, have transferred environmental risks to the capital 

markets. Swiss Re and Goldman Sachs issued the first Japanese CAT bond for Tokio Marine 

and Nichido Fire Insurance in November 1997. Mitsui Sumitomo Insurance (1998, 2007, 

2012), Sompo Japan Insurance (1998), Aioi Nissay Dowa Insurance (2002) and the East Japan 

Railway Company (2007) have also resorted to CAT bonds to better spread the risk and secure 

financial resources. 

The dual earthquake insurance programs in Japan show that about 40% of Japanese 

households have earthquake insurance coverage, leaving 60% of households without coverage. 

This creates a burden for the government, but also for private savings. Self-insurance through 

private savings has become a major source of protection from natural disasters.
135

 The customs 

of thrift and saving have long been fostered as part of the country national identity (Wilson, 

2002). Japan had the highest household saving rate in the OECD in the 1960s. When the 

saving rate peaked in 1975, the Japanese saved almost a quarter of their income (23.1%).
136

 

The influence of culture and tradition combined with an absolute aversion to risk explain this 

greater propensity to save. The preparation for illness and other unforeseen emergencies 

remains a dominant motive for adopting a cautious approach. For example, Japanese 

households hold most of their financial assets in the form of long-term investments in real 

assets like housing, while securing liquidity with deposits and savings. The majority of 

households are reluctant to make investments in risky financial instruments such as stocks 

and stock investment trusts.  

In recent years, household savings have been falling dramatically. In 2013, the national 

household saving rate slipped to -1.3%. It was the first time since the records were collected in 

1955 that household saving rate turned negative. The reasons behind this negative saving rate 

are to be found in the country‟s stagnant wages and sluggish economic growth. About 40% of 

unmarried adults and 30% of families are “zero savers”, i.e. people with little or no financial 

assets (Noble, 2015). The incapacity to put some money aside places vulnerable households in 

a difficult situation. In case of a major catastrophe, households with insufficient resources 

would have to rely on government financial support, increasing the pressure on public finances. 

The falling household savings are also a worrying sign for the future financing of the 

                                                      
134

 For more details on CAT bonds for JA Kyosai/Zenkyoren, see http://www.artemis.bm/deal_directory 
135

 Mark Skidmore (2001) estimates that almost a third of Japan's private savings can be explained as a 

precautionary device to the unexpected losses from natural disasters. In a similar pattern, Charles Horioka et al. 

(2002) find that Japanese households cope with risk primarily by drawing down their own savings.  
136

 The Cabinet Office calculates the savings rate by dividing savings by the sum of disposable income and 

pension payments. 
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government debt, as household savings pay for government bonds issued to cover revenue 

shortfalls. 

In addition to the government, non-life and cooperative mutual insurers and household 

savings, victims of natural disasters in Japan can count on domestic and international 

assistance and donations. After the 2011 Tohoku earthquake and tsunami, there was an 

enormous explosion of goodwill and generosity from all corners of the world. The Red Cross 

and the Central Community Chest of Japan, as well as disaster aid platforms such as Japan 

Platform raised large amount of funding.
137

 More than ¥520 billion ($5.2 billion) was 

donated to aid disaster relief and recovery efforts.
138

 Expenditures of the funds donated 

included improving living conditions of affected people, social welfare and educational 

supports and the rehabilitation of health capacity and infrastructure. Funds were also 

disbursed to survivors as the form of cash grants. To help the victims spend money that has 

been distributed, the Diet enacted the Act on Prohibition of Attachment of Distributed Relief 

Donation That Was Collected in Relation to the Great East Japan Earthquake. Under this Act, 

creditors of disaster victims cannot take a relief donation that has been granted to 

those victims.
139

  

The total sum of donations after the 1995 Kobe earthquake was lower, but still reached 

almost ¥180 billion ($1.8 billion). The Committee for Raising Donations consisted of 26 

institutions, including the Red Cross of Japan, the Hyogo prefectural government, the Kobe 

municipal government and mass media. This committee was in charge of everything 

concerned with the donations from collection to management and to framing a distribution 

plan. However, two years after the catastrophe, slightly more than ¥145 billion ($1.5 billion) 

had been distributed. The rest of the money was kept in various reserves by the committee for 

long-term disaster-relief projects, provoking anger among the survivors.
140

 Donations 

sometimes do not achieve their intended objectives not because of logistics reasons, but 

because of an opaque decision-making process and a lack of accountability. Financial 

assistance from domestic and international donors is helpful, but requires organization and 

preparedness. It certainly brings comfort in times of need and shows solidarity with the 

victims, but does not constitute a responsible policy to post-disaster financing. 

 

 

 

                                                      
137

 Japan Platform (JPF) is based on a tripartite cooperation system between the government, the business 

communities and NGOs. See, http://www.japanplatform.org/E 
138

 United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP). See Johns Hopkins 

Model United Nations Conference Session XVIII (February 5-8, 2015), http://www.jhumunc.org/media/attachme 

nts/UNESCAP.pdf  
139

 Japan: Legal Responses to the Great East Japan Earthquake of 2011, op.cit. 
140

 “32 billions yen in quake donations sits in banks”. (February 26, 1997). The Japanese Times. Retrieved from  

http://www.japantimes.co.jp/news/1997/02/26/national/32-billion-yen-in-quake-donations-sits-in-banks/#.Vzx_

kuS1eA8 

http://www.jhumunc.org/media/
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Concluding remarks 

 

Japan has a long history of natural disasters. From 1960 to 2013, Japan suffered from 

237 catastrophes, killing 33,882 people and generating economic losses of $426.7 billion. 

The 1995 Kobe earthquake and the 2011 Tohoku earthquake and tsunami were the worst 

disasters to have ever affected the country. Since the late 1940s, various disaster management 

related laws have laid down the legal framework for the disaster management system in Japan. 

The government allocates important budgetary resources for activities to mitigate, prepare, 

respond and recover from catastrophes. In terms of financial protection, JER is at the center of 

Japan‟s strategy, providing earthquake insurance coverage for residential buildings and 

personal property. Japanese households can also purchase earthquake coverage from 

cooperative mutual insurers (JA Kyosai, Zenrosai). Additional protection against multiple risks 

such as fire, lightning, explosion, storm, flood, water leakage, burglary and breakage is 

attached to fire insurance policies. Japan has undertaken considerable efforts to increase the 

participation of the private sector in order to reduce public exposure. However, the Tohoku 

earthquake and tsunami demonstrates that, despite the establishment of budgetary measures 

and the higher penetration of insurance coverage in comparison with other Asian countries, the 

government continues to bear the bulk of expenditures for disaster recovery and reconstruction.  
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Chapter 4: China (Shanghai) Case Study 

 

This chapter discusses the national disaster management plans implemented in China 

with a special focus on the policies and planning adopted in Shanghai. It is composed of the 

same seven sections used in Chapter 2 and Chapter 3. The first section covers the political 

and economic context of the city. The second and third sections review its geographic 

characteristics and experiences of past disasters. In the fourth, the economic impacts of the 

main catastrophes are confronted with national and local economic performance. The fifth 

section investigates the financial responses taken by public authorities. The final two sections 

look into the establishment of ex-ante financing instruments and a broader distribution of 

risk. 

 

4.1 Political and economic context 

 

China is officially made up of 34 provincial-level governments. This includes 23 

provinces, five geographic entities called “autonomous regions” (Guangxi, Inner Mongolia, 

Tibet and Xinjiang), four municipalities that report directly to the central government (Beijing, 

Chongqing, Tianjin and Shanghai) and two special administrative regions (Hong Kong and 

Macau). In 1949, when Shanghai came under communist control, the city was divided into 20 

urban districts and 10 suburban districts. After multiple adjustments, Shanghai had 16 districts 

and one county at the end of 2013.  

The municipal government takes care of the city macro-planning, regulations, industrial 

sector management and market order maintenance. The districts (and county) are devoted to 

local construction, management and administration and law enforcement (Zhu and Qian, 2003). 

The two levels of governments are coordinated and reinforce each other. Since Shanghai is a 

direct-controlled municipality, the mayor of the municipal government occupies the same level 

in the order of precedence as provincial governors. However, the mayor is not the highest 

ranking executive official in the city. The secretary of the Communist Party of China (CPC) 

Shanghai Municipal Committee is the one with the greater authority, although the mayor is also 

a high-ranking party member (Joseph, 2014).  

Shanghai‟s contribution had considerable ramifications in national politics. The city was 

the powder keg for the Cultural Revolution and the base of operations for the infamous “Gang 

of Four”.
141

 In January 1967, the Red Guard groups loyal to Mao Zedong (毛泽东) seized 

power and purged many of Shanghai‟s leaders. During what was to become known as the 

“January Storm”, rebel organizations in the whole country followed Shanghai's example, 

                                                      
141

 The “Gang of Four” was a radical faction within the Chinese Communist Party that emerged as a political 

force during the Cultural Revolution. Its members were Zhang Chunqiao (张春桥), Wang Hongwen (王洪文), 

Yao Wenyuan (姚文元) and Jiang Qing (江青). 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

95 
 

throwing China into a state of chaos (MacPherson, 2002). In the late 1980s, political power in 

Shanghai was seen as a first step towards higher positions in the central government. Former 

mayor and party secretary, Jiang Zemin (江泽民) became the general secretary of the 

Communist Party and served as the president of People‟s Republic of China from 1993 to 

2003. Under his leadership, he attempted to promote people who previously worked or were 

associated with his administration in Shanghai.
142

 Current president Xi Jinping (习近平) 

worked briefly in the city when he was named party secretary in 2007. 

If Shanghai‟s influence in national politics has been reduced under the leaderships of Hu 

Jintao (胡锦涛) and Xi Jinping (习近平), its economic importance has remained unchanged. 

Located on the Yangtze river delta at the point where China‟s main waterway completes its 

6,300 km journey from the plateau of Tibet to the East China Sea, the city owes its expansion 

to the development of port-related activities. During the late 19
th

 century, Shanghai became 

the first port in the country and acted as a hub that linked China with the rest of the world. 

After 1949, Shanghai, like other former treaty port cities, was required to remit large amounts 

of its revenues in order to support investments in the interior regions. The central government 

also favored heavy industries over textile and light industries that were dominant in Shanghai. 

During the 1960s and 1970s, the city‟s share of the national economy rebounded from the 

industrial dispersion of the 1950s. Through much of the Great Leap Forward (1957-1965), 

Shanghai‟s annual industrial output growth (9.8%) exceeded the rest of China (8.9%) (Horesh, 

2014). After the Cultural Revolution (1966-1976), China‟s relationships with western 

countries were re-established, restoring some of the old magnetism of the city. Despite the 

decline in world petroleum prices, Shanghai embarked upon a period of extended growth that 

continues today.  

The economic measures introduced in the reform era unleashed a decisive set of 

dynamic forces, boosting the modernization of the city.
143

 Shanghai evolved from an 

industrial and commercial city into a national economic center. In 1992, Deng Xiaoping (邓小

平) definitely blessed the renaissance of the city, when he declared that Shanghai would be 

“the Head of the Dragon”, pulling China into the 21
st
 century. The opening and development 

of Pudong, as a special economic zone, pushed Shanghai to the forefront of the whole 

national economic reform movement.  

 

 

                                                      
142

 The “Shanghai Clique” or “Shanghai Gang” was a pejorative nickname given to an informal group of 

officials who rose to prominence in connection to Jiang‟s administration in Shanghai. It included Zeng 

Qinghong (曾庆红), You Xigui (由喜贵), Wu Bangguo (吴邦国), Huang Ju (黄菊), Jia Qinglin (贾庆林) Li 

Changchun (李长春), Wu Guanzheng (吴官正), Chen Zhili (陈至立) and Hua Jianmin (华建敏). Former 

premier Zhu Rongji (朱镕基) served as mayor and party secretary in Shanghai, but was considered as a member 

of the “Shanghai Clique” (Wong and Zheng, 2002). 
143

 Between 1978 and 2000, Shanghai GDP achieved a 6.5 times increase and reached $48.7 billion with an 

annual growth rate of 9.5%. See, http://www.globalurban.org/GUD%20Shanghai%20MES%20Report.pdf  

http://www.globalurban.org/GUD%20Shanghai%20MES%20Report.pdf
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In the following two decades, the city increased its role in finance, banking and as a 

major destination for multinational headquarters. It became a major lure to the highly 

educated portion of China‟s workforce. In 2013, Shanghai GDP grew by 7.7% from the 

previous year to RMB 2.16 trillion ($350 billion), ranking first among all the cities in the 

country.
144

 The industry sector and the service sector made up 37.2% and 62.2% of the city‟s 

total GDP. With only 0.06% of the nation‟s land area, Shanghai contributed 3.8% of China 

GDP and concentrated 14.3% of the total amount of foreign direct investment (FDI). 

Shanghai‟s port remained the world‟s busiest port with a total throughput of 33.6 million 

TEU up from 3.4% in 2012.
145

 The volume of cargo containers handled accounted for 17.8% 

of the nation‟s total and the value of imports and exports at Shanghai customs accounted for 

19.5% of the nation‟s total.
146

 Table 10 shows the main macroeconomic indicators for China 

and Shanghai in 2013.  

 

Table 10: Macroeconomic indicators (2013) / China – Shanghai  

 

Indicators China Shanghai 

GDP (nominal) 

GDP per capita (nominal) 

GDP per capita (ppp) 

GDP growth 

RMB 58.802 trillion ($9 trillion) 

RMB 43,320 ($6,875) 

$12,196 

7.7% 

RMB 2.181 trillion ($343 billion) 

RMB 90,993 ($14,300) 

$24,799 

7.7% 

Labor participation rate 

Unemployment rate (average) 

71% 

4.6% 

( - ) 

4.2% 

Consumer price index  

(average change) 

2.6% 2.3% 

Exports 

Imports 

Balance of trade 

$2.210 trillion (7.9%) 

$1.950 trillion (7.3%) 

$260 billion surplus 

$204.244 billion (-1.2%) 

$237.154 billion (3.1%) 

$32.91 billion deficit 

Foreign Direct Investment (FDI) $117.6 billion $16.8 billion 

Source: IMF; World Bank; Shanghai Municipal Government; National Bureau of Statistics of China 

 

 

Once a small fishing town, Shanghai has blossomed into a world-class city. Shanghai is 

an important business, financial, trade and shipping center. It contributes greatly to the whole 

nation‟s economic structure and the development of society. After China‟s accession to the 

WTO in 2001, Shanghai became the first city in the country to open up all areas of retailing, 

banking, insurance and technology communications to foreign investment. This has resulted 

                                                      
144

 The indication in US dollars is based on an exchange rate of RMB 6.3 for $1. 
145

 For comparison, the Kaohsiung‟s port (Taiwan) handled 9.9 million TEU and the Keihin ports (including 

Yokohama, Kawasaki and Tokyo) handled 8.4 million TEU in 2013. 
146

 For more details on Shanghai economic status and performance, see Shanghai basic facts (2014). 
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in a major industrial restructuring. The share of low-value added manufacturing (such as 

textile) has decreased, while the share of the service sector has gradually increased. In 2008, 

there were a total of 689 financial institutions in the city and the financial industry generated 

an added-value of about RMB 144 billion ($23 billion) (Yang and Heng, 2012). In 2013, 

Shanghai had 1,240 financial institutions and the added-value from the financial industry 

climbed to RMB 282.3 billion ($49 billion) up from 13.7% in 2012.
147

 According to the 

Xinhua-Dow Jones International Financial Centers Development Index Report (2014), 

Shanghai tied with Hong Kong for the fifth place in financial center rankings.
148

 The city has 

the ambition to turn its financial market into a global financial hub by 2020. The 

establishment of the Shanghai Free Trade Zone (FTZ) in 2013 contributes to this objective. 

The FTZ is a testing ground for market reforms and offers a smoother facilitation of foreign 

investment.
149

 The long-term goal is to unburden investors from Chinese administrative 

procedures, formulate rules for investment and trade that comply with international practices 

and finally push China on greater economic transparency and opening-up. Shanghai intends 

to assert its strength over its regional competitors and be in a position to jostle with New York 

and London at the top of the financial world.
150

 

 

4.2 Risk identification 

 

Shanghai is situated on the west coast of the Pacific, holding the central location along 

China‟s coastal line. It borders the estuary of the Yangtze river to the north, the Jiangsu and 

Zhejiang provinces to the west and the Hangzhou bay to the south. The city is mostly flat, 

except for a few hills in the southwest region, and the average elevation is just four meters. 

Dotted with many rivers and lakes, Shanghai is known for its rich water resources. The 

largest river is the Huangpu river. It is the last main tributary of the Yangtze river and divides 

the city into east and west. Shanghai‟s development and economic success is largely due to its 

rivers network. Paradoxically, if water has brought fortune to the city, water-related risks 

represent the biggest threat of catastrophe. Shanghai faces high levels of river discharge and 

serious land subsidence. It is at great risk of suffering from natural disasters such as torrential 

rain, typhoons and floods. With very little topographical relief, the flow of water is proved to 

be difficult. Moreover, the sea level in Shanghai has risen 115 mm during the last 30 years, at 

a mean linear rate of 3.8 mm/year (Yin et al., 2013), which directly increases flood risk by 

                                                      
147

 Ibid. 
148

 “Hong Kong and Shanghai tie in financial centre rankings”. (November 7, 2014). South China Morning Post. 

Retrieved from http://www.scmp.com/business/economy/article/1633863/hong-kong-and-shanghai-tie-financial- 

centre-rankings 
149

 The FTZ (120.72 km2) consists of the Waigaoqiao Free Trade Zone, Waigaoqiao Logistics Park, Yangshan 

Free Trade Port Area, Pudong Airport Free Trade Zone, Lujiazui Financial Area, Jinqiao Export Processing Zone 

and Zhangjiang High Tech Park. For more details on Shanghai FTZ, see http://en.china-shftz.gov.cn  
150

 The selection of Shanghai as the headquarters of the New Development Bank by the five BRICS nations in 

2015 constitutes another step in that direction. 

http://www.scmp.com/business/economy/article/1633863/hong-kong-and-shanghai-tie-financial-
http://www.scmp.com/business/economy/article/1633863/hong%20-kong-and-shanghai-tie-financial-centre-ran
http://en.chi/
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decreasing the capacity of rainstorm drainage system. According to Swiss Re (2013), 

Shanghai ranks world‟s 8
th

 riskiest city for natural disasters. Shanghai is even the second 

most flood-exposed urban area in the world after the Pearl River delta.  

The inclusion of Shanghai among the most vulnerable cities to natural disasters may 

appear surprising, but it only confirms the actual menace faced by numerous urban areas in 

East Asia. Of the 616 cities examined, five East Asian cities feature in the top ten list made by 

Swiss Re.
151

 Based on exposure, susceptibility and resilience, the Coastal City Flood 

Vulnerability Index (CCFVI) assesses the most vulnerable cities to coastal flooding. The 

CCFVI measures not only a city‟s physical attributes, but also considers social, economic, 

political and administrative factors. Due to its precipitation, position on a coastal delta and 

large amount of residents living on the coastline, the CCFVI considers that Shanghai is the 

most flood-prone coastal city in the world (Balica, Wright and van der Meulen, 2012). Using 

a variety of criteria and components, rankings may differ from one to another, but they all 

point to the same direction: Shanghai is severely exposed to natural disasters. Additional 

studies such as Wei et al. (2004), Hanson et al. (2011), Shi and Cui (2012), Huang et al. 

(2013), Quan (2014), Zhou et al. (2014) and Du et al. (2015) have reached the same 

conclusion.
152

 The potential for natural disasters is associated with the concentration of 

human population and socio-economic activities. Over the past decades, Shanghai has 

become one of the world‟s largest metropolitan cities. In 1949, Shanghai covered an area of 

636 km2 and had a population of 5.2 million. In 2013, the city covered a total area of 6,349 

km2 and had a population of 24.1 million (which means that it has surpassed the entire 

population of Taiwan). Shanghai has a population density of 3,800/km2. In terms of 

population, Chongqing is the largest of the four direct-controlled municipalities, but Shanghai 

is generally considered as the largest city in China, because the urban population of 

Chongqing is smaller.
153

  

 

4.3 Overview of past disasters 

 

China is one of the most vulnerable countries to natural disasters. From 1960 to 2013, 

China was affected by 13.2 natural disasters per year on average. For the period 1995 to 2013, 

this number increased to 26.1. Over the past five decades, China suffered from 710 

catastrophes. Floods made up 37% (263) of them, while typhoons (and convective storms) 

accounted for 27% (190), earthquakes 18% (127) and landslides 9% (67). Floods and 

                                                      
151

 The overall top ten most riskiest cities are Tokyo-Yokohama, Manila, the Pearl River Delta, Osaka-Kobe, 

Jakarta, Nagoya, Kolkata, Shanghai, Los Angeles, Tehran (Swiss Re, 2013). 
152

 For a more specific review of documentation and recent literature on China (Shanghai), see Disasters in East 

Asia in Appendix. 
153

 The direct-controlled municipality of Chongqing had an estimated population of 29.7 million in 2013, while 

the urban population was approximately 9 million. Chongqing covers a total area of 82,400 km2 (13 times that 

of Shanghai). For more details on Chongqing, see http://en.cq.gov.cn/index.shtml 
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typhoons (and convective storms) are the most common natural disasters affecting the 

country. Together they represent two thirds of China‟s natural disasters. Figure 8 provides 

detailed information (events count, total number of people killed and affected and total 

damage) on natural disasters in China (1960 – 2013). 

 

Figure 8: Natural disasters from 1960 to 2013 / China 

 

 

Source: EM-DAT

 

 

From 1960 to 2013, natural disasters in China, including typhoons (and convective 

storms), floods, earthquakes, landslides, droughts and extreme temperatures resulted in 

economic losses of $417.2 billion. The average economic losses were $7.7 billion per year. 

Floods made up the majority of catastrophes and caused the largest economic damage. From 

1960 to 2013, floods generated economic losses of $201.9 billion, while earthquakes and 

typhoons (and convective storms) led to economic losses of $104.6 billion and $61.2 billion, 

respectively. For the period 1995 to 2013, natural disasters resulted in economic losses of 

$353.7 billion, i.e. 85% of the total economic losses. From 1960 to 2013, natural disasters 

killed 444,403 people. Earthquakes were responsible for 378,280 fatalities. For the period 1995 

to 2013, natural disasters killed 124,708 people, i.e. 28% of the total fatalities. Table 11 

identifies the years with the largest economic losses in China. 
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Table 11: Years with the largest economic losses / China 

 

Year Events Economic losses 

Million US$ 

Fatalities 

2008 Earthquakes, Extreme temperatures, Typhoons and Floods 111233 88450 

2013 Earthquakes, Typhoons, Floods 35411 1395 

1998 Earthquakes, Typhoons, Floods, Landslides 33282 4501 

1994 Drought, Extreme temperatures, Typhoons, Floods 23441 3203 

2010 Earthquakes, Typhoons, Floods, Landslides 22675 7186 

Source: EM-DAT 

 

 

Natural disasters claimed 240,500 lives worldwide in 2008 (Swiss Re, 2009). In terms of 

the number of victims, 2008 was one of the worst years since the 1970s. Typhoon Nargis 

caused more than 138,000 fatalities in Myanmar alone, while the Sichuan earthquake killed 

over 87,400 people and left 370,000 injured. Among the victims of the Sichuan earthquake 

were 19,000 children and teachers, who perished when their schools collapsed. It was the 

second deadliest catastrophe in China since 1960.
154

 The 2008 Sichuan earthquake and the 

1976 Tangshan earthquake represented 74% of the total fatalities from 1960 to 2013.
155

 Swiss 

Re (2009) estimated the economic losses of the 2008 Sichuan earthquake at $124 billion, 

surpassing the economic losses from the 1995 Kobe earthquake. The EM-DAT database 

agrees with Swiss Re on the number of fatalities, but values the economic losses of the 

catastrophe at $85 billion.
156

 Estimates of economic damage differ to a large degree and 

strongly depend on how economic damage is defined. At $85 billion, the Sichuan earthquake 

is still considered as the costliest catastrophe in China. 

As a coastal city with almost no topographical hindrance and most of areas just above 

the sea level, Shanghai is susceptible to a number of natural disasters. Torrential rain, 

typhoons and floods, but also lightning, hail, fog, tornados and extreme temperatures have 

caused losses of life and property. The EM-DAT database enters geographical, temporal, 

human and economic information on disasters at the country-level, but does not include 

information at the city-level. In order to examine the impacts of natural disasters in Shanghai, 

this research designed its own database. To be consistent with the EM-DAT database, it was 

decided that for a disaster to be entered into the database, it must fit at least one of the 

                                                      
154

 The 2008 Sichuan earthquake is also known as the Wenchuan earthquake (汶川大地震). In memory of the 

catastrophe, May 12 is now the National Disaster Prevention and Reduction Day. The day aims to commemorate 

the earthquake and raises awareness about natural disasters. 
155

 On July 28, 1976, the Tangshan earthquake razed the coal-mining and industrial city of Tangshan (Hebei 

province). The death toll, thought to be one of the largest in recorded history, was officially reported as 242,000 

people. See, http://global.britannica.com/event/Tangshan-earthquake-of-1976 
156

 Munich Re estimated the economic losses of the Sichuan earthquake at $85 billion of which $300 million 

were insured (Munich Re, 2015). 

http://global.britannica.com/topic/history
http://global.britannica.com/event/Tangshan-earthquake-of-19
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following criteria: (i) 10 or more people killed; (ii) 100 or more people affected; (iii) cost 

RMB 10 million ($1.6 million) or more; and (iv) demolish 1,000 houses or more.
157

 The 

subsequent information comes from 刘昌森 (2010) and 中华人民共和国国家统计局 

(1965-2013). From 1960 to 2013, natural disasters in Shanghai resulted in economic losses of 

RMB 8.2 billion ($1.3 billion). The average economic losses were RMB 152.7 million ($24.1 

million) per year. The total number of houses destroyed was 96,810. For the period 1995 to 

2013, natural disasters resulted in economic losses of RMB 6.1 billion ($966.8 million), i.e. 

74% of the total economic losses. During that same period, the number of houses destroyed 

was 17,500, i.e. only 18% of the total number of houses destroyed. From 1960 to 2013, natural 

disasters killed 355 people. Typhoons and tornados had the largest number of fatalities. For the 

period 1995 to 2013, natural disasters killed 41 people, i.e. 12% of the total fatalities. Table 12 

identifies the years with the largest economic losses in Shanghai. 

 

Table 12: Years with the largest economic losses / Shanghai 

 

Year Events Economic losses 

RMB Million (US$) 

Fatalities 

2005 Typhoon, Snow storm 1700 ($270) 7 

1991 Torrential rain, Floods 1100 ($175) 29 

1999 Floods, Hail, Extreme temperatures 920 ($146) - 

1985 Typhoons, Torrential rain 740 ($117) 100 

1997 Typhoon 630 ($100)  7 

Source: 刘昌森 (2010); 中华人民共和国国家统计局 (1965-2013); Ke (2014)  

 

 

The 1985 typhoon season was no gentle to the coast of eastern China. Six separate tropical 

cyclones brought suffering and destruction to the cities of Guangdong, Fujian, Zhejiang and 

Jiangsu provinces. Strong winds, torrential rain and thunderstorms battered Shanghai and 

killed 100 people, making the summer of 1985 the city‟s deadliest over the past five decades. In 

terms of damage, the 1990s saw some of the events with the highest losses on record. 

Catastrophes such as typhoons, floods, tornados, hail and freezing temperatures generated 

considerable economic losses. The floods in 1991 and 1999 are among the worst catastrophes 

Shanghai has had to cope with. In the 2000s, economic losses increased and became more 

frequent. From 2000 to 2003, natural disasters resulted in economic losses of RMB 200 million 

($32 million), RMB 324 million ($51 million) and RMB 405 million ($64 million), 

respectively. The snow storm and typhoon in 2005 cost the city RMB 1.7 billion ($270 million), 

                                                      
157

 The criterion about the destruction of houses is to be explained by the lack of evidence on economic losses 

from 1960 to 1984. During that period, the economic impacts of natural disasters were illustrated by the total 

number of houses destroyed. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

102 
 

shattering the previous record set in 1991. In the last few years, natural disasters caused 

economic losses of RMB 160 million ($26 million) in 2007, RMB 332 million ($53 million) in 

2009, RMB 360 million ($57 million) in 2011, RMB 520 million ($83 million) in 2012 and 

RMB 370 million ($59 million) in 2013. Three recent typhoons (Winnie, Matsa and Haikui) 

slammed into Shanghai, affecting thousands of people and leading to extensive losses. 

 

4.3.1 Typhoon Winnie 

 

In 1997, typhoon Winnie poured down torrential rainfall in Fujian, Zhejiang and Jiangsu 

provinces, causing great damage with 1,282 km of sea walls wrecked, 229 people killed and 

direct economic losses of RMB 33.7 billion ($5.3 billion) (Wang, 2006). It was the largest 

economic losses provoked by a storm surge event in China since 1949 (Le, 2000). Typhoon 

Winnie was only a category 1 storm with 119-153 km/h winds when it made landfall along 

the Chinese coast. It struck relatively far from Shanghai (about 290 km to the south), but the 

rise of water generated by the storm was enough to overtop the water gates that protected the 

city. At Huangpu Park observation station, the water level reached the historical height of 

5,72 m, being about 1,32 m above the flood warning level and 50 cm higher than the previous 

record in 1981. 400 homes were flooded and thousands of residents were left without 

electricity. About 2,000 hectares of vegetable farms were under water and about 5,000 m3 of 

earthen works in the 47-kilometre anti-flood wall in Pudong were washed away. The 

catastrophe killed seven people and resulted in economic losses of $100 million (Ke, 2014). 

To protect the city against future flooding, the municipal authorities sought to improve and 

reinforce flood prevention facilities, especially river embankments.  

 

4.3.2 Typhoon Matsa  

 

Typhoon Matsa was the ninth typhoon to hit China in 2005. It made landfall on August 5 

near Yuhuan county in the southern region of Zhejiang province. After a few hours, it 

extended its rainbands as far as several thousand kilometers northwardly, which left 

considerable damage to more than ten provinces and cities in eastern China (Li et al., 2007). 

The catastrophe generated an estimated RMB 18 billion ($2.9 billion) in direct economic 

losses. Bringing strong winds and heavy rainfall, typhoon Matsa had important consequences 

for Shanghai. A total of 15,500 houses were destroyed and 14,400 were damaged, while 238 

roads were under 20-30 cm inundation. Ferries service was suspended and boats were ordered 

to port. Air traffic at Honqqiao International Airport and Pudong International Airport was 

grounded and incoming flights were diverted elsewhere. The municipal authorities evacuated 

more than 200,000 people. Typhoon Matsa affected 1.3 million people and was responsible 

for seven fatalities. The economic losses for the city were $216 million (Ke, 2014).  
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4.3.3 Typhoon Haikui 

 

Typhoon Haikui landed on the coast of eastern China, affecting Zhejiang, Anhui and 

Jiangsu provinces on August 8, 2012. The typhoon moved northwest with winds up to 150 

km/h, forcing the municipal authorities of Shanghai to raise the typhoon alarm to red, the 

highest level of warning. The Shanghai Public Weather Service said that as much as 58 mm 

of rain fell in the city‟s commercial center in one hour. The storm prompted the cancellation 

of more than 500 flights and stopped at least 600 trains. Sections of the Shanghai metro 

system were also suspended. The world‟s busiest container-handling port interrupted its 

activities and some 30,000 boats were ordered to port. All outdoor group activities were 

banned, while construction sites and public parks were required to be shut. Many companies 

remained closed. The municipal authorities moved more than 370,000 people to emergency 

shelters, amid fears that the storm could be worse than the 2005 Matsa typhoon.
158

 Typhoon 

Haikui killed two people and seven others were injured by rain-triggered accidents. 

Electricity was cut off. Roads were flooded and many underground parking facilities and cars 

were damaged. According to the Shanghai Agricultural Commission, 115,000 vegetable 

greenhouses were impacted. The catastrophe affected 6 million people and caused economic 

losses of RMB 10 billion ($1.6 billion). Typhoon Haikui resulted in economic losses of RMB 

500 million ($80 million) for the city.
159

 

 

4.4 Economic impacts 

 

China, which stretches across a vast area with complicated natural conditions, is a country 

severely affected by various natural disasters with high frequency and wide distribution. The 

costs of natural disasters have significantly increased since 1995. Data released by the 

National Statistics Bureau showed that floods, earthquakes and droughts cost China RMB 

421 billion ($67 billion) in 2013, almost double the total in the previous year. For comparison, 

Swiss Re evaluated the total catastrophes losses at $140 billion worldwide in 2013. Although 

the EM-DAT database moderates these official data with an estimated loss of $35 billion for 

China in 2013, the scale of economic losses due to natural disasters raises the issue of the 

repercussions for the country‟s economy. Since initiating market reforms in 1978, China has 

shifted from a centrally planned to a market based economy and experienced rapid economic 

and social development. GDP growth averaging about 10% a year has lifted more than 500 

million people out of poverty. Natural disasters in China do not have a negative impact from 

a macroeconomic perspective. Table 13 summarizes some of these macroeconomic indicators 

for the years 1995 to 2015. 

                                                      
158

 Information retrieved from AIR Worldwide. See, http://alert.air-worldwide.com/EventSummary.aspx?e=651 

&tp=31&c=1 
159

 Information Office of Shanghai Municipality. See, http://en.shio.gov.cn/news/2012/08/23/1151996.html 

http://alert.air-worldwide.com/EventSummary.aspx?e=651
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Table 13: Economic performance (1995 – 2014) / China 

 

Source: World Bank; China Statistical Yearbook (2015, 2014, 2011, 2007, 2003, 2000) 

 

 

In 2013, direct economic losses accounted for 0.74% of China GDP. The largest 

economic losses occurred in 2008 and accounted for 2.23% of China GDP. For the period 

1995 to 2013, the economic damage resulting from natural disasters reached about 0.52% of 

the country‟s GDP. The rapid growth of the national economy helps alleviate the costs of 

natural disasters. However, the inability to maintain high and stable economic growth will 

reduce China‟s capacity to withstand the future economic damage. Unlike economic growth 

rate, the economic impacts of natural disasters are expected to increase as climate change 

progresses. There are regional differences in the trends in economic losses in China. The 

2008 Sichuan earthquake had negative consequences for the local economy. In 2007, the 

Sichuan province‟s economic growth rate was 14.2%. In the year of the catastrophe, it slowed 

 

Year 

 

GDP Unemployment 

rate 

(%) 

Exports Imports  

Amount 

(Billion  

RMB) 

Growth 

(%) 

Billion  

US$ 

Annual 

change 

(%) 

Billion  

US$ 

Annual 

change 

(%) 

 

1995 6 113 11.0 4.5 148.7 19.4 132.0 10.9 

1996 7 157 9.9 4.6 151.0 1.5 138.8 5.2 

1997 7 943 9.2 4.6 182.7 21.0 142.3 2.5 

1998 8 488 7.8 4.7 183.7 0.6 140.2 -1.5 

1999 9 019 7.6 4.7 194.9 6.1 165.7 18.2 

2000 9 978 8.4 4.5 249.1 27.8 225.0 35.8 

2001 11 027 8.3 4.5 266.1 6.8 243.5 8.2 

2002 12 100 9.1 4.4 325.6 22.4 295.1 21.2 

2003 13 656 10.0 4.3 438.2 34.6 412.7 39.9 

2004 16 071 10.1 4.3 593.3 35.4 561.2 36.0 

2005 18 590 11.3 4.1 761.9 28.4 659.9 17.6 

2006 21 766 12.7 4.0 968.9 27.2 791.4 19.9 

2007 26 802 14.2 3.8 1 220 25.9 956.1 20.8 

2008 31 675 9.6 4.4 1 431 17.3 1 133 18.5 

2009 34 563 9.2 4.4 1 202 -16.0 1 006 -11.2 

2010 40 890 10.6 4.2 1 578 31.3 1 396 38.8 

2011 48 412 9.5 4.3 1 898 20.3 1 743 24.9 

2012 53 412 7.7 4.3 2 049 8.0 1 818 4.3 

2013 55 322 7.7 4.6 2 210 7.9 1 950 7.3 

2014 58 336 7.3 4.7 2 342 6.0 1 959 4.6 
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to 9.5%. In the second quarter of 2008, which included the month of May when the earthquake 

struck, the economic growth was 4.6%, compared to 14.5% in the first quarter. The 

reconstruction efforts and the massive assistance provided by the central government allowed 

the province‟s economy to rise 10.1% in the third quarter. In 2009, Sichuan enjoyed a 14.5% 

GDP growth (Xie et al., 2014). In recent years, the province‟s GDP growth has fallen below 

expectations, with growth averaging 14.9% from 2009 to 2011, to 10.4% from 2012 to 2014. A 

strong economy contributes to lessening the repercussions of natural disasters. A slowdown in 

China‟s economy will reduce the financial resources available for the reconstruction of 

damaged areas.  

 

Table 14: Economic performance (1995 – 2014) / Shanghai 

 

Source: Shanghai Statistical Yearbook (2015)

 

Year 

 

GDP Unemployment 

rate 

(%) 

Exports Imports  

Amount 

(Billion  

RMB) 

Growth 

(%) 

Billion  

US$ 

Annual 

change 

(%) 

Billion  

US$ 

Annual 

change 

(%) 

 

1995 249.9 14.3 2.7 11.5 27.8 7.4 10.4 

1996 295.7 13.1 2.7 13.2 14.8 9.0 21.6 

1997 343.8 12.8 2.8 14.7 11.4 10.0 11.1 

1998 380.1 10.3 2.9 15.9 8.2 15.3 53.0 

1999 418.8 10.4 3.1 18.7 17.6 19.8 29.4 

2000 477.1 11.0 3.5 25.3 35.3 29.3 47.8 

2001 521.0 10.5 4.3 27.6 9.1 33.2 13.3 

2002 574.1 11.3 4.8 32.0 15.9 40.6 22.3 

2003 669.4 12.3 4.9 48.4 51.3 63.9 57.4 

2004 807.2 14.2 4.5 73.5 51.9 86.5 35.4 

2005 924.7 11.4 4.4 90.7 23.4 95.6 10.5 

2006 1 057 12.7 4.4 113.5 25.1 113.9 19.1 

2007 1 249 15.2 4.3 143.9 26.8 139.0 22.0 

2008 1 407 9.7 4.2 169.3 17.7 152.7 9.9 

2009 1 505 8.2 4.3 141.9 -16.2 135.8 -11.1 

2010 1 717 10.3 4.2 180.7 27.3 188.0 38.4 

2011 1 920 8.2 4.2 209.7 16.0 227.6 21.1 

2012 2 018 7.5 4.2 206.8 -1.4 229.9 1.0 

2013 2 182 7.7 4.2 204.2 -1.3 237.2 3.2 

2014 2 357 7.0 4.2 210.3 3.0 256.3 8.1 
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In Shanghai, there is no effect of natural disasters on the city‟s GDP growth or on the local 

unemployment rate. Table 14 summarizes some of these macroeconomic indicators for the 

years 1995 to 2015. In the years of typhoon Matsa (2005) and typhoon Haikui (2012), 

Shanghai GDP growth was lower than the year before. However, this lower GDP growth was 

marginal and mainly due to a control of investments in the overheated real estate market and a 

more selective approach in foreign investments (aiming to increase the proportion of service 

industry in relation to FDI and cut down the proportion of low-end, labor-intensive 

industries).
160

 The slow growth of Shanghai‟s economy observed in recent years poses a real 

threat to the management of future disasters. The economic dynamism and intense 

urbanization create a concentration of people, wealth and economic activities. The economic 

impacts of natural disasters will require responses that may exceed the capacity of the 

municipal government. If a large catastrophe was to hit the city, the consequences would be 

dramatic not only for the local economy, but also for the national economy. Shanghai continues 

to play a locomotive role in China‟s economy, in particular in the fields of investment and 

foreign trade. 

 

4.5 Financial protection 

 

After the Communist Party won the civil war and founded the People‟s Republic of China 

(PRC), it established a central committee to coordinate disaster management work among the 

various ministries and other related governmental departments. During the Great Leap 

Forward, this central committee was abolished on the belief that natural disasters would no 

longer pose a threat in communist China (Chen, 2014). Natural disaster management policies 

and planning were not considered as a priority until the reform era. In 1989, in response to the 

United Nations resolution to designate the 1990s as the International Decade on Natural 

Disaster Reduction (IDNDR), the central government set up the National Commission for the 

International Decade on Natural Disaster Reduction, which was comprised of more than 30 

ministries and commissions. In 2005, the National Committee for Disaster Reduction (NCDR) 

was formally installed as the top interagency mechanism in charge of disaster risk management, 

with the Ministry of Civil Affairs playing the pivotal role of organizing and coordinating 

national disaster management plans.  

China has enacted more than 30 laws and regulations related to the prevention and 

mitigation of natural disasters (Pandey, 2012; Chen, 2014). The 12
th

 Five-Year Plan 

(2011-2015) proposed to strengthen China‟s comprehensive disaster management ability, 

restrain the increasing trend in environmental risks, minimize the catastrophe losses, improve 

public literacy on natural disasters and reduce the effects of natural disasters on the country‟s 

                                                      
160

 Consulate General of Switzerland in Shanghai (Commercial Section). See, http://www.sinoptic.ch/shanghaifl 

ash/texts/pdf/200503_Shanghai.Flash.pdf 

http://www.sinoptic.ch/shanghaifl
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economic and social development.
161

 In terms of financial protection, one strategic objective 

was to “establish mechanisms for natural disaster risk transfer and sharing, establish and 

perfect disaster insurance system, fully ensure the role of insurance in disaster risk transfer 

broaden channels of disaster risk transfer and promote and establish a normative and 

reasonable disaster risk allocation mechanism”.
162

 The 13
th

 Five-Year Plan (2016-2020) is 

expected to increase the country‟s investments in disaster reduction and recovery and ensure 

proper financial preparedness for disaster relief and reconstruction.  

The economic costs of disaster risk management in China are borne by public funding 

allocated by the central and local governments. After the 2008 Sichuan earthquake, the central 

government paid for the damage caused by the catastrophe. To finance the massive 

reconstruction costs,
163

 a series of exceptional policies and economic incentives were 

implemented. They comprised of: (i) fiscal policy (e.g. establish the fund for restoration and 

reconstruction, adjust the finance expenditure structure, support the utilization of foreign 

loans);
164

 (ii) tax and fee policy (e.g. reduce the tax burden of enterprises, lessen the tax burden 

on individuals, give support to the housing construction in urban and rural areas, deduct 

partial administrative charges); (iii) financial policy (e.g. enhance credit support, strengthen 

the ability of institutional loans, bring the function of capital market into play); (iv) industry 

policy (e.g. revitalize tourism economy, promote agricultural production, give support to key 

enterprises); (v) assistance policy (e.g. implement assistance to the orphans and handicapped, 

intensify employment assistance); and (vi) counterpart assistance. Among all of these 

measures, counterpart assistance acts as a very unique program, where provinces (cities) 

provide support to a related affected area on a one-to-one basis, under the principle of “one 

province helps one significantly affected county”. According to their annual material 

workload, 19 assistance provinces (cities) shall offer assistance with no less than 1% of their 

last ordinary budget revenues to their 24 counterpart counties (cities, districts) in Sichuan, 

Gansu and Shaanxi provinces.
165

 Following the catastrophe, Shanghai signed agreements for 

117 assistance projects – valued at RMB 8.2 billion ($1.3 billion) – with the county-level city 

of Dujiangyan. Altogether, 12,000 workers from Shanghai dedicated themselves to various 

projects such as setting up 20 hospitals and schools for 34,000 children.
166

  

                                                      
161

 Ministry of Civil Affairs (MCA). See, http://neimenggujz.mca.gov.cn/article/gzdt/201102/20110200134305. 

shtml 
162

 Ministry of Civil Affairs (MCA). See National Progress Report on the Implementation of the Hyogo 

Framework for Action (2011-2013), http://www.preventionweb.net/files/28446_chn_NationalHFAprogress_20 

11-13.pdf 
163

 On November 8, 2010, the central government announced that it budgeted RMB 1 trillion ($158 billion) 

over the next three years to rebuild areas ravaged by the earthquake. 
164

 The World Bank provided a loan of $710 million to China to assist with the reconstruction of infrastructures. 

See, http://www.worldbank.org/en/news/feature/2012/12/04/supporting-post-earthquake-recovery-in-china 
165

 National Development and Reform Committee (NDRC). See, “The Overall Planning for Post-Wenchuan 

Earthquake Restoration and Reconstruction”, http://eird.org/cd/recovery-planning/docs/2-planning-process-scen 

ario/The-Overall-Planning%20for-Post-Wenchuan-Earthquake-Restoration-and-construction.pdf 
166

 “Knowledge-transfer new priority”. (October 13, 2011). Global Times. Retrieved from http://www.globaltim 

es. cn/content/679048.shtml 

http://neimenggujz.mca.gov.cn/article/gzdt/201102/20110200134305
http://www.preventionweb.net/files/28446_chn_NationalHFAprogress_20
http://eird.org/cd/recovery-planning/docs/2-planning-process-scen
http://www.globatimes.c/
http://www.globaltimes.cn/content
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China‟s approach to dealing with natural disasters is a top-down system determined 

above all by the central leadership, whose vision and judgment are vital for policy 

formulation. The central government takes on the responsibilities of disaster recovery and 

rebuilding efforts. The economic costs of natural disaster risk management require substantive 

public investments and place a heavy burden on public budgets. Recognizing the potential 

scale of its exposure, the central government incorporated the development of risk-sharing 

and transfer strategies into the 12
th

 Five-Year Plan. The 2015 CAT bond, the China 

Residential Earthquake Insurance Pool (CREIP), as well as various disaster insurance pilot 

schemes in Shenzhen, Yunnan and Ningbo, constitute recent examples of financial tools used 

by the central and local authorities to tackle the economic effects of natural disasters. 

 

4.5.1 The Panda Re CAT bond 

 

Conversations surrounding the use of CAT bonds in China have been ongoing for a 

number of years, with insurance, reinsurance and financial market organizations all expressing 

a strong desire to create new opportunities in the field of ART in the country. On July 1, 2015, 

China took the first step towards natural disaster risk transfer by using a CAT bond. The CAT 

bond was sponsored by Chinese state-owned reinsurer China Property and Casualty 

Reinsurance Company, more commonly known as China Re. It was established by a SPV in 

Bermuda named Panda Re Ltd. The transaction transfers $50 million of domestic earthquake 

risks to the capital markets. The Panda Re CAT bond features an indemnity trigger and 

provides reinsurance protection over a three-year period for the sponsor.
167

 The successful 

issuance of the CAT bond paves the way for future use of the capital markets for China‟s 

evolving catastrophe insurance and reinsurance requirements. Given the high catastrophe 

vulnerability and colossal economic losses the country suffers, the diversification of risk 

capital is necessary to ensure financial protection. While the Panda Re CAT bond does not 

come close to the record-breaking $1.5 billion Everglades Re CAT bond issued in 2014, it 

certainly demonstrates the ambition of the central government to bring the securitization of 

insurance and reinsurance risks to China, with CAT bonds as the first focus.  

 

4.5.2 China Residential Earthquake Insurance Pool (CREIP) 

 

On April 16, 2015, the China Residential Earthquake Insurance Pool (CREIP) was 

officially launched in Beijing. It is composed of 45 qualified property and casualty primary 

insurance companies, with China Re acting as the sole reinsurer. Participation is voluntary, 

with members agreeing to share risk and rewards. However, the China Insurance Regulatory 

                                                      
167

 For more details on China first CAT bond, see http://www.artemis.bm/blog/2015/07/02/panda-re-cat-bond-a 

n-important-breakthrough-for-china-re 

http://www.artemis.bm/blog/2015/07/02/panda-re-cat-bond-an
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Commission (CIRC) requests a participating insurer to be a property insurer, which has been 

operating in China for at least three years, has a solvency ratio of over 150% at the end of the 

most recent quarter, has a branch network and has experience with processing claims in related 

fields.
168

 As for Chine Re, its role includes: “participating in the discussion of and making 

suggestions on important matters, assessing the Pool‟s portfolio of earthquake risks and 

estimating the maximum possible loss, designing or amending the insurance products, rates, 

and the earthquake risk-diversification mechanism for the Pool, assisting in the design of 

reinsurance programs, and assuming reinsurance responsibilities”.
169

 CREIP is still at a very 

early stage, but marks a big step forward in creating a formal catastrophe insurance program in 

China. The project to establish an earthquake insurance scheme on a national level has been 

discussed since 2003 (ADB, 2009). The economic impacts of the 2008 Sichuan earthquake and 

the 2013 Lushan earthquake eventually persuaded the central government and the CIRC to 

make progress on the implementation of an earthquake insurance system and product, as part of 

their mission to bring disaster insurance to all.
170

  

 

4.5.3 Disaster insurance pilot schemes 

 

CREIP will provide insurance companies with protection and encourage them to offer 

earthquake coverage. Regulations are being worked on and details about the liability structure 

are unknown at this stage. CREIP follows the disaster pilot schemes carried out in Shenzhen, 

Yunnan and Ningbo. Shenzhen launched its first government-funded catastrophe insurance 

program in 2014. The municipal government annually invests RMB 36 million ($5.7 million) 

to buy catastrophe insurance from the local branch of the People‟s Insurance Company of 

China (PICC), which is managing the pilot scheme. This program does not cover property 

damage, but the costs of medical treatment, disabilities and deaths caused by natural disasters. 

It protects against 15 kinds of disasters, including earthquakes, heavy winds, torrential rain, 

typhoons, floods, landslides and lightning strikes. The maximum compensation for any 

policyholder is RMB 100,000 ($15,875), while the total available protection for a single 

disaster is said to be RMB 2 billion ($318 million).
171

 Furthermore, the catastrophe insurance 

also covers the victims of nuclear accidents caused by natural disasters.  

On 20 August, 2015, the CIRC kicked off the pilot residential earthquake scheme in 

Yunnan after several delays. The objective is to offer adequate protection to the 3.6 million 

people in the Dali region. The residential earthquake insurance pays for direct losses and 

rebuilding costs of rural residential property, as well as deaths, caused by earthquakes. The 

                                                      
168

 “China: 45 insurers to jointly underwrite residential quake risk”. (April 30, 2015). Asia Insurance Review. 

Retrieved from http://www.asiainsurancereview.com/News/View-NewsLetter-Article?id=32647&Type=eDaily 
169

 Information retrieved from China Re P&C. See, http://www.cpcr.com.cn/zhzcxeng/510499/index.html 
170

 The EM-DAT database values the economic losses of the 2013 Lushan earthquake at $6.8 billion. 
171

 Emergency Management Office, the People‟s Government of Guangdong Province. See, http://www.gdemo. 

gov.cn/English/news/Guangdong/201411/t20141111_205163.htm 

http://www.gdemo/
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payment for direct losses is parametric based, ranging from RMB 28 million ($4.5 million) to 

RMB 420 million ($66 million), depending on the earthquake magnitude. Death payment is 

capped at RMB 100,000 ($15,875) per policyholder, with an aggregate limit of RMB 80 

million ($13 million) per year (Aon Benfield, 2015). Six companies have decided to work with 

the local government, including PICC and China Re.  

In 2014, the CIRC and the Zhejiang provincial government rolled out a natural 

catastrophe insurance program in the city of Ningbo. The municipal government paid RMB 

38 million ($6 million) to PICC to buy a policy with RMB 600 million ($95 million) in 

coverage to protect the city‟s residents from damage caused by typhoons and floods. 

According to the insurance policy, the maximum compensation for property damage is RMB 

2,000 ($318) per household, while the compensation to the victims is up to RMB 100,000 

($15,875) per person. The municipal government has also introduced an emergency fund of 

RMB 5 million ($793,650) to offer additional assistance to its residents affected by natural 

disasters.
172

 By launching public-funded disaster insurance pilot schemes across China, the 

central government and the CIRC hope that the population will get used to having catastrophe 

protection. These diverse experiences should stimulate the growth of catastrophe insurance in 

the country and inspire the private insurance market to step in and launch their own 

non-subsidized products.  

 

4.6 Ex-ante financing instruments 

 

Given an array of factors, including China‟s political and administrative system, the 

Chinese model of disaster risk management strategy is essentially governmental.
173

 Headed by 

a vice premier of the State Council, the NCDR is responsible for studying and formulating 

principles, policies and plans for disaster reduction, handling major disaster activities, giving 

guidance to local governments in their disaster reduction work and promoting international 

exchanges (Chen, 2014). The Ministry of Civil Affairs deals with most of the daily 

administrative tasks of the NCDR. It also coordinates disaster relief work among various 

departments, collects, evaluates and releases the latest disaster situation information, manages 

and allocates the aid funds, distributes materials from the central government and organizes 

international assistance and donations (Yi et al., 2012; Chen, 2014).  

 

                                                      
172

 “East China city buys disaster insurance for residents”. (November 10, 2014). Xinhua News Agency. Retrieved 

from http://news.xinhuanet.com/english/china/2014-11/10/c_133779557.htm 
173

 Legal instruments identify governmental institutions and structures, and set out mandates and resource 

allocation frameworks designed to prevent, reduce and mitigate the effects of emergency incidents, including 

natural disasters. Among relevant laws and regulations, the Emergency Response Law (2007) and Regulation on 

the Relief of Natural Disasters (2010) determine the tasks and obligations of public authorities in order to 

protect and secure people‟s life and property.  

http://news.xinhua/
http://news.xinhuanet.com/english/china/2014-11/10/c_133779557.htm
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In addition to the regular institutional mechanism for disaster risk management, the 

central leadership empowers relevant ministries and sets up ad hoc response committees to 

handle specific types of catastrophes and other emergencies. For example, the Ministry of 

Agriculture is in charge of the provision of agricultural materials such as fertilizers and diesel 

in the affected areas and helps farmers produce grains in the recovery phase. The Ministry of 

Health carries out medical services, while the Ministry of Transports repairs the roads and 

railways damaged. The Ministry of Water Resources is responsible for flood prevention and 

mitigation and undertakes the administrative tasks of the State Flood Control and Drought 

Relief Headquarters. The China Earthquake Administration studies and monitors earthquakes 

and seismic activities, while the China Meteorological Administration takes charge of weather 

forecast, climate prediction and releases warnings on meteorological disasters (Chen, 2012; Yi 

et al., 2012). In terms of government financial intervention, the Ministry of Finance formulates 

the annual budget for national disaster relief, supervises the use of such funds and provides 

special funds for severe catastrophes. The State Administration of Taxation prepares and 

implements the tax waiver policy in disaster-hit regions (Chen, 2012). 

The operational system of disaster risk management in China holds “unified leadership, 

graded responsibility” as the work principle. “Unified leadership” means that the government 

issues regulations and planning, commands and supervises the implementation of emergency 

measures. “Graded response” means that the central government is responsible for the 

management of disaster relief and the local government for the administrative execution. 

However, when attacked by disasters, especially by major disasters, the central finance prevails 

over local finance.
174

 The budget of the Chinese central government relies on its annual 

financial revenue and expenditure plan that is reviewed and approved according to the statutory 

procedures and has legally binding force. In 2013, national revenue totaled RMB 13 trillion 

($2.1 trillion) and national expenditure amounted to RMB 14.2 trillion ($2.3 trillion). China‟s 

estimated deficit was RMB 1.2 trillion ($190.5 billion), or 2% of GDP. In 2013, central 

revenue totaled RMB 6.1 trillion ($968 billion) and central expenditure amounted to RMB 7 

trillion ($1.1 trillion). Expenditure on agriculture, forestry and water conservancy came to 

RMB 600.5 billion ($95.3 billion). It included water conservancy projects and irrigation 

facilities, reinforce reservoirs and improve the flood defenses of small and medium-sized rivers. 

Spending on social security and employment was RMB 657.2 billion ($104.3 billion). It 

included subsidies and living allowances for the victims of natural disasters.
175

  

                                                      
174

 According to China‟s ranks of emergency, disaster level can be divided into four levels: (i) Level I 

(extraordinarily severe disasters); (ii) Level II (major disasters); (iii) Level III (larger disasters); and (iv) Level 

IV (ordinary disasters). The local government takes responsibility for Level IV, while the central and local 

governments share the responsibility for Level II and Level III, and the central government takes the whole 

responsibility for Level I (Zhang et al., 2015). 
175

 The National People‟s Congress of the People Republic of China. See Report on China‟s central, local 

budgets (2014), http://www.npc.gov.cn/englishnpc/Speeches/2014-03/18/content_1856702.htm 
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In 2012, expenditure on agriculture, forestry and water conservancy came to RMB 599.6 

billion ($95.2 billion), 109.2% of the budgeted figure and a 25.3% gain. The main reason for 

exceeding the budget was additional investments in efforts to provide relief from natural 

disasters.
176

 The Budget Law (1994) stipulates that the central (and local) government should 

save 1 to 3% of annual expenditures (budget reserve funds) for special and unexpected 

expenses such as disaster relief. After a major disaster, the Ministry of Finance takes the lead 

during the recovery phase, establishing a funding plan. The latter takes into account disaster 

losses, local financial resources, donated funds and the scale of reconstruction. It is then 

confirmed, following approval by the State Council (OECD, 2015). In order to help the victims, 

the central government has implemented a Central Natural Disaster Livelihood Subsidy Fund 

with an annual budget of RMB 13 billion ($2.1 billion). Between 2009 and 2013, the central 

government financial administration issued a total of RMB 59.7 billion ($9.5 billion), 

providing assistance to 80 million people every year, supporting local governments in the 

emergency evacuation of 10 million people and assisting with the restoration of 3 million 

homes (OECD, 2015).  

In addition to relief funds, the central government delivers education and technical 

training in disaster reduction work.
177

 It also ensures the storage of emergency goods and 

equipments. Across the country, 18 central-level disaster relief material bases in transport hubs 

have been arranged. All provincial capitals and some 93% of cities have set up warehouses for 

catastrophe response in their regions (Lo, 2014). The 12
th

 Five-Year Plan was of great 

importance for China‟s disaster risk management strategy. It assigned disaster prevention and 

reduction goals, tasks and projects to bring the country‟s disaster resilience to a new level. The 

institutional and financial measures carried out in the last five years aimed at increasing 

financial preparedness. The formulation of special funding from central government fiscal 

spending budget and the application of pilot projects participated to the development of 

China‟s global protection against natural disasters.
178

 The low-temperatures induced snow 

storms in 2008, the 2008 Sichuan earthquake and the 2010 national floods probably convinced 

Chinese authorities to accelerate their efforts and create appropriate pre-disaster financing 

instruments. 

Local governments above the county level must incorporate natural disasters salvage, 

assistance funds and work-related expenditures into their financial budget. The 11
th

 Five-Year 

Plan (2006-2010) required local governments to include disaster reduction and emergency 

response in their social and economic development plans (Zou and Yuan, 2010). China has 

                                                      
176

 The National People‟s Congress of the People Republic of China. See Report on China‟s central, local 

budgets (2013), http://www.npc.gov.cn/englishnpc/Speeches/2013-03/20/content_1789653.htm 
177

 One of the eight development goals to be fulfilled by the National Comprehensive Disaster Prevention and 

Reduction Plan (2011-2015) was to train 2.75 million disaster prevention and reduction specialists. 
178

 A total amount of RMB 330 billion ($52.4 billion) were allocated in the National Comprehensive Disaster 

Prevention and Reduction Plan (2011-2015) for disaster prevention and reduction from the central government 

budget (Li, 2013). 
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established a cost-sharing arrangement between the central and local government financial 

administrations. The central government is expected to support 50 to70% of the costs of natural 

disasters, while the local government bears 30 to 50% (OECD, 2015).
179

 The financial 

implication of the central government depends on the local economic level, the local financial 

resources and the severity of the catastrophe.  

In Shanghai, the municipal government attaches high priority to the safety of the city.
180

 

In response to the damage caused by past disasters and the threat of future catastrophes, it 

successfully formulated a series of procedures such as the Preparedness Plans for Natural 

Disasters by the Shanghai Civil Affairs Bureau, Shanghai‟s Special Contingency Preparedness 

for Earthquakes, Shanghai‟s Response Regulation to Flood and Typhoon, Shanghai‟s Method 

of Issuing Flood and Typhoon Prevention Warning Signals by the Headquarters for Flood 

Prevention.
181

 Under the leadership of the municipal government, the Shanghai Emergency 

Response Committee assesses and summarizes the status of the city emergency response, 

indentifies improvement measures and initiates their implementation. The committee also 

invites experts and relevant department representatives to contribute to emergency response 

plans and issues the plans in the form of regulations. It is responsible for the cooperation and 

coordination between public agencies. One of the key members of the committee is the 

Shanghai Meteorological Bureau. It plays a decisive role in providing adequate information 

and optimizing the decision-making progress. Its annual budget is supported by both the 

municipal government and the China Meteorological Administration.  

As water-related risks represent the biggest threat to Shanghai, it is only logical that the 

city‟s defense measures have focused on reducing flood risk. Since 1949, Shanghai has 

invested more than RMB 50 billion ($7.9 billion) in flood prevention facilities and has built 

four lines of defense. The city‟s 523 km of sea walls along the coast of five districts from 

Jinshan, Fengxian, Pudong and Baoshan to Chongming island act as the first line of defense.
182

 

Sea walls protection can withstand a once-in-200-year high tide level and cope with gales up to 

133 km/h. The city can also resist to a once-in-1000-year high tide level due to the Huangpu 

river levee and additional urban flood control projects (Lewis, 2014). The second line of 

                                                      
179

 According to Chen (2012), local governments shoulder about 30% of China‟s expenditures on disaster 

management. It is higher than in the pre-1994 period (in 1994, China introduced the Tax Sharing System 

allowing local governments to share tax revenues with the central government). Despite their growing 

participation, local governments are being pressure to pay more in order to ease the burden on the central 

government.  
180

 The Shanghai Implementation Plan, based on the Meteorology Law of China (2000), was approved by the 

Standing Committee of the Twelfth Shanghai People‟s Congress in 2006. The plan contains specific measures 

aimed at adopting a more direct and practical approach to disaster prevention and emergency response, as well 

as integrating information and resources of various administrative departments.  
181

 Shanghai Municipal Commission of Commerce. See Strengthening City‟s Disaster Preparedness and Disaster 

Response Capacity, Promoting the Harmonious Socio-economic Development, http://www.scofcom.gov.cn/enl 

drjh/227371.htm 
182

 Liu Xiaotao (刘晓涛), Shanghai Water Authority and Shanghai Municipal Oceanic Bureau. Press conference 

held on August 21, 2012. See, http://www.shanghai.gov.cn/shanghai/node27118/node28689/node28691/u22ai6 

8631.html 

http://www.scofcom.gov.cn/enl
http://www.shanghai.gov.cn/shanghai/node27118/node28689/node28691/u22ai6
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defense takes the form of river embankments along the Huangpu river, which range from 5.86 

to 6.90 m tall and are designed to exceed the historical height of 5,72 m recorded after typhoon 

Winnie (1997). The third and fourth lines of defense consist of flood discharge areas controlled 

by water gates and urban drainage systems composed by drainage pipes and pump stations.
183

 

The construction and maintenance of flood protection require important public 

investments. In 2013, the local revenue totaled RMB 410.9 billion ($65.2 billion) and local 

expenditure amounted to RMB 452.8 billion ($71.9 billion). Expenditure on environment 

security came to RMB 60.8 billion ($9.7 billion) of which RMB 28.4 billion ($4.5 billion) were 

dedicated to the city‟s infrastructures. Expenditure on environment security represented 2.8% 

of Shanghai GDP. In 2012, expenditure on environment security came to RMB 57 billion ($9 

billion) of which RMB 28.6 billion ($4.5 billion) were dedicated to the city‟s infrastructures. 

The percentage of Shanghai GDP committed to environment security did not change much in 

the last few years. It was 3% between 2008 and 2010 and 2.9% in 2011. It slowly decreased to 

2.8% in 2012 (Shanghai Statistical Yearbook, 2014). In case of a disaster, the county 

authorities submit to the municipal finance bureau their financial request. It is the 

responsibility of the Shanghai Municipal Finance Bureau and the Shanghai Civil Affairs 

Bureau to apply the procedure of proposing and distributing reconstruction funds and living 

subsidies. Subsequently, the approved budgets will be reported to the Ministry of Finance and 

the Ministry of Civil Affairs. The funds eventually allocated are released level by level down to 

the affected county. It is the obligation of the financial sector and various Civil Affairs 

departments to ensure the safety distribution of funds without any illegal behavior during the 

whole process such as capital retention and corruption.  

In China more than elsewhere, public financial intervention in disaster prevention, 

mitigation and relief is an essential duty and is regarded by the central and local governments 

as an important guarantee for realizing economic development and maintaining social stability. 

The economic costs of disaster risk management call for massive public expenses. The 

problem is that China has seen its level of public debt soaring against a backdrop of falling 

revenue. The National Audit Office reported that the debts of local governments had increased 

to RMB 17.9 trillion ($2.8 trillion) by the end of June 2013. This amount represents a 70% 

increased from the RMB 10.7 trillion ($1.7 trillion) owed by local governments at the end of 

2010.
184

 In 2011, Shanghai became the first local government to sell bonds to investors. The 

city issued RMB 7.1 billion ($1.1 billion) of bonds under a pilot project. Municipal authorities 

were generally barred under law from borrowing from the capital markets, but amassed a 

mountain of debts to finance their public spending. In 2013, the central government allowed a 

few additional provinces such as Jiangsu, Jiangxi, Shandong and Zhejiang, as well as the cities 

                                                      
183

 The Shanghai Water Authority is reportedly building a $3.96 billion drainage system, creating an 

underground reservoir to store large amount of water (Lewis, 2014). 
184

 “China‟s debt: How serious it is”. (January 21, 2014). Forbes. Retrieved from http://www.forbes.com/sites/ja 

ckperkowski/2014/01/21/chinas-debt-how-serious-is-it/#2715e4857a0b67cc04a97655 

http://www.forbes.com/sites/jackperkowsk
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of Beijing and Shenzhen to sell bonds. The total government bond quota was raised to RMB 

350 billion ($55.6 billion).
185

 In 2012, the municipal government of Shanghai issued RMB 8.9 

billion ($1.4 billion) of bonds. A year later, it increased to RMB 11.2 billion ($1.8 billion).
186

 

Banks finance 71% of the municipal government‟s debt. By the end of June 2013, the direct 

debt of the municipal government of Shanghai was RMB 502.3 billion ($79.7 billion), which 

was about a quarter of the city‟s GDP. The majority of the money spent (93%) was channeled 

into public welfare projects such as urban construction, transportation development, affordable 

housing and the city‟s ecological system.
187

 The Shanghai Audit Bureau does not consider the 

payment of debt as an imminent risk due to the city‟s solid economic growth. However, it 

recommends to the municipal authorities to pay greater attention to its expansion (Feng, 2014).  

 

4.7 Broader distribution of risk 

 

In China, the difference between economic losses and insured losses is important. For 

the period 1995 to 2013, the five costliest natural disasters generated economic losses of 

$178.1 billion, but insured losses were estimated at $2.7 billion (1.5%).  

 

Table 15: Five costliest catastrophes / China 

 

Year Event Location Economic losses 

Million US$ 

Insured losses 

Million US$ 

Insured losses / 

Economic losses (%) 

2008 Extreme 

Temperature 

7 provinces,
188

 

Guangxi, Shanghai 

21100 1600 7.6 

1996 Flood 9 provinces,
189

 

Guangxi 

24000 450 1.9 

1998 Flood Fujian, Hubei, Hunan, 

Jiangxi, Sichuan 

30000 301 1.0 

2008 Earthquake Gansu, Shaanxi, 

Sichuan 

85000 300 0.4 

2010 Flood 11 provinces,
190

 

Guangxi, Shanghai 

18000 61 0.3 

Source: EM-DAT; Munich Re; Kunreuther and Michel-Kerjan (2013) 

                                                      
185

 “China to allow Western-style local bonds”. (May 18, 2014). The Wall Street Journal. Retrieved from 

http://ww w.wsj.com/articles/SB10001424052702304422704579569863405879956  
186

 2013 年上海将发行地方政府债券 112 亿元, 上海第一财经. (July 27, 2013). See, http://www.yicai.com/n 

ews/2013/07/2893960.html 
187

 Shanghai Municipal Finance Bureau. See 2014 年上海市政府債券，2015 年跟蹤評級報告, http://www.czj 

.sh.gov.cn/zys_8908/gsgg_8929/czywgg_8930/ysglqt/201511/W020151130585124922695.pdf 
188

 Anhui, Hubei, Hunan, Guizhou, Jiangxi, Sichuan, Zhejiang provinces. 
189

 Anhui, Fujian, Guizhou, Hubei, Hunan, Jiangsu, Jiangxi, Sichuan, Zhejiang provinces. 
190

 Anhui, Fujian, Gansu, Guangdong, Guizhou, Hubei, Hunan, Jiangxi, Sichuan, Shaanxi, Yunnan provinces. 

http://www.wsj.com/
http://www.czj/
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Table 15 highlights the catastrophes with the highest insured losses in China. For the 

period 1995 to 2013, the three costliest typhoons (Winnie, Matsa and Haikui) in Shanghai 

generated economic losses of $396 million. There is no official report on insured losses for 

these catastrophes. The absence of information suggests that insured losses were relatively 

modest and only represented a fraction of total economic losses. The proportion of the 

coverage gap observed for natural disasters in China (and presumably in Shanghai) reveals 

the dominating role played by the central and local authorities in disaster recovery and 

rebuilding efforts. The low levels of insurance coverage demonstrate that the overwhelming 

majority of economic losses remain in the hands of the public sector.
191

 

Insurance as it is known today was introduced in China in 1949, but came to a halt in 

1958. In 1979, the development of the insurance market resumed and entered a period of 

development. The insurance market in coastal regions rose the fastest over the past three 

decades. Expansion in these regions has been driven primarily by robust economic growth 

and, in several cases, by the fact that the regions were opened to foreign insurance 

companies.
192

 Shanghai ranks as the seventh province (and municipality) by property and 

casualty insurance premiums. In 2014, the amount of insurance premiums in Shanghai was 

RMB 32 billion ($5.1 billion), up by 12.3%, or 4.5% of market share (CIRC, 2015). The 

Chinese property and casualty market outpaced economic expansion in the last decade. The 

amount of insurance premiums grew from RMB 64 billion ($10.2 billion) in 2000 to RMB 

533 billion ($84.6) in 2012 (Aon Benfield, 2012). In 2013, the total property and casualty 

insurance premiums exceeded RMB 600 billion ($95.2 billion).
193

 Rapid development in 

recent years is to be explained by the extraordinary growth in the auto insurance sector. China 

has become the largest auto market in the world, selling more than 23 million cars in 2014. 

Car owners in China are required to purchase auto insurance, which accounts for more than 

70% of the total property and casualty insurance premiums. This indicates a highly 

imbalanced state of the insurance industry. The second and the third largest business lines, 

property and agriculture, account for about 7% and 4%, respectively. By 2018, the global 

insurance market is expected to grow to a total direct written premium of $1.6 trillion. Auto 

insurance will remain the largest property and casualty segment with 47% of total direct 

premium, followed by property with 33%. The United States will remain the largest property 

and casualty insurance market in the world, representing an estimated 37% of global premium. 

China will surpass Japan to become the second largest market, with an expected 9% of 

                                                      
191

 The higher ratio of insured losses registered for the low-temperatures induced snow storms in 2008 were due 

to transport breakdowns and power shortages in urban centers and industrial areas. 
192

 Despite the growing interest of foreign players, the insurance sector in China remains dominated by the five 

“local” insurance companies – China Life, Ping An, China Taiping, PICC and China Pacific. Together, these 

companies controlled 75% of the life insurance market and 74% of the property and casualty insurance market 

at the end of 2013. 
193

 2015 CAR RPM Seminar (Dallas, United States). See, https:///www.casact.org/education/rpm/2015/handout 

s%5CPaper_3856_handout_2535_0.pdf 

https://www.casact.org/education/rpm/2015/handouts
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premium. The projected annual growth rate in the United States is 2.7%, while it is over 11% in 

China (Aon Benfield, 2014).  

China represents a very attractive market with an enormous growth potential. The CIRC 

estimates that insurance premiums will account for 5% of the country‟s GDP by 2020. 

Insurance density, which is calculated by dividing the amount of insurance premiums by the 

population, will hit RMB 3,500 ($555) per person by 2020 up from the current RMB 1,266 

($200) figure.
194

 Taking advantage of the FTZ, the municipal government of Shanghai intends 

to benefit from the market evolution. In 2014, it pledged to accelerate system innovation and 

opening up modern insurance services. It also announced plans to create an advanced platform 

that would meet the demands of economic and social development of China, with the objective 

of making the city an international insurance center by 2020.
195

 The combination of political 

will and increasing wealth is expected to boost the take-up rate (insurance penetration). The 

municipal government sets target rate for insurance density of RMB 7,300 ($1,160) per 

person by 2020 up from the current RMB 3,500 ($555) figure.
196

 

Although the Chinese property and casualty market is growing rapidly, it is still largely 

underpenetrated, due to various limitations, including low product awareness, low penetration 

in rural areas and lack of effective distribution. Despite a fairly high number of foreign 

insurance companies, successful installation and brand establishment, profitability and 

premium volume in absolute terms have been limited, especially in non-life insurance 

segment (Saldias and Grigalunas, 2014). According to most estimates, only 5% of properties 

are insured against natural disasters, primarily among commercial and industrial users. When 

it comes to residential properties, it is estimated that merely 1% is insured (World Bank, 2008; 

Wang, 2010; Lloyds, 2012).  

A number of insurance companies (China Life, Ping An, China Taiping, PICC and China 

Pacific) offer protection against damage to buildings and personal belongings. Traditional 

coverage includes protection against fire, water damage, theft and vandalism. Protection 

against natural disasters is generally optional and requires the purchase of additional policies. 

The cost of insurance differs, depending on the value of the buildings and contents, the type 

of policies chosen and the company used. For example, PICC, which is the largest property 

insurance company in China, proposes policies covering between RMB 5,000 ($795) and 

RMB 11 million ($1.7 million). For a household worth RMB 1.7 million ($265,000), the 

policyholder will have to pay a premium of RMB 750 ($120).
197

 However, some insurance 

                                                      
194

 The State Council (PRC). See China puts a premium on growth of insurance, http://english.gov.cn/policies/ 

policy_watch/2014/08/23/content_281474983026289.htm 
195

 “Shanghai vows to build international insurance center by 2020”. (November 26, 2014). Global Times. 

Retrieved from http://www.globaltimes.cn/content/893710.shtml  
196

 Holly Gao (高青), Group Risk Management, Swiss Re (China). Interview conducted in Shanghai on 

November 20, 2015. 
197

 “Can I buy home and contents insurance in Chine”. (January 8, 2015). Global Times. Retrieved from 

http://onestop.globaltimes.cn/can-i-buy-home-and-contents-insurance-in-china 

http://english.gov.cn/policies/
http://onestop.global/
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companies provide only limited products in critical locations. They have little incentive to 

write catastrophe insurance, as they consider that the market is marginally profitable, the risk 

is too high and the claims after a catastrophe could be enormous (causing liquidity problems). 

Governmental support is needed to attract or encourage insurance companies to participate in 

catastrophe insurance. Official policies have to be established to reduce the brunt of insurance 

claims, as well as to allow insurance companies to diversify risks of natural disasters. 

The agriculture sector, including crops, livestock, fisheries and forestry, absorbs 

approximately 22% of the economic impacts caused by natural disasters worldwide (FAO, 

2015). Despite the comparative shortage of arable land, moderate temperature, sunlight, 

rainfall and fertile soil make Shanghai famous for its high yield of agricultural production. 

The city grows 50% of the vegetables it needs.
198

 The agriculture sector in Shanghai is not 

immune to the devastating effects of typhoons, floods, hail, drought and frost or freeze. 

Statistical analysis of the cause-of-loss data suggests that almost half of lost hectares in the 

city are from floods (World Bank, 2007).  

In 2004, the Shanghai Anxin was founded as an insurance company specialized in 

providing coverage to the agriculture and assemblage rural sectors. The crop insurance 

services of the company include insurance policies for paddy, wheat, cole crops, vegetables, 

and woods and melons, while insurance of livestock and aquaculture stocks include policies 

for pigs, cattle, chicken, duck, freshwater fish aquaculture and crab culture in purse nets. In 

addition to traditional coverage to agricultural activities, the Shanghai Anxin company is also 

approved to conduct property insurance, liability insurance, credit and guarantee insurance, 

short-term health and accident insurance related to the agriculture sector. This diversification 

of activities allows the company to balance potential losses caused by the agricultural 

insurance. However, its charter states that the premium income of agriculture and aquaculture 

should consist of at least 60% of the total (FAO, 2006). In 2013, the city‟s agricultural 

insured amount reached RMB 16.6 billion ($2.6 billion), which represented 48.3% of the 

value of agricultural goods.
199

 The Shanghai Anxin company earned agricultural insurance 

premium income of RMB 276 million ($44 million), accounting for 33.2% of the total 

premium income with a loss ratio of 52.9% (Global and China Agricultural Insurance 

Industry Report, 2014). The lack of profitability in agricultural insurance calls for the 

intervention of the local authorities. The cost of coverage is RMB 100 ($16) per mu (666.7 

m2) of farm land. The municipal government covers 50%, the district and county 

governments 40% and farmers 10%.
200

 In case of a major catastrophe, the municipal 

government also provides disaster compensation and formal governmental reinsurance. A 

                                                      
198

 Information retrieved from Shanghai Municipal Government. See, http://en.shio.gov.cn/presscon/2015/06/01 

/1153268.html 
199

 Shanghai Municipal Agriculture Commission. See Agricultural Insurance Subsidy Policy, http://en.shac.gov. 

cn/suburbs/primary/201411/t20141106_1479888.htm 
200

 Information retrieved from Shanghai Municipal Government. See, http://www.shanghai.gov.cn/shanghai/nod 

e27118/node28689/node28691/u22ai65984.html  

http://en.shio.gov.cn/presscon/2015/06/01/
http://en.shac.gov/
http://www.shanghai.gov.cn/shanghai/nod
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number of similar agricultural insurance schemes have emerged across the country (Beijing, 

Hainan, Heilongjiang, Hunan, Inner Mongolia, Jiangsu, Jilin, Sichuan, Xinjiang and 

Zhejiang). Catastrophe insurance in China mainly focuses on agricultural insurance and 

protects agricultural products from damage caused by natural disasters, accidents, pests and 

diseases. 

Unlike agricultural insurance, residential disaster insurance remains an outlier among 

insurance services. The majority of Chinese households do not purchase catastrophe 

protection. According to Ming Wang et al. (2012), the main reasons behind the absence of 

residential disaster insurance are: (i) lack of general knowledge about insurance (24.1%); (ii) 

lack of trust of insurance companies (23%); and (iii) lack of experience of natural disasters 

and lower risk perception (31.5%). The nationwide survey conducted by Ming Wang et al. 

gives a detailed understanding of why Chinese households do not usually buy insurance 

against natural disasters. Contrary to what is often assumed, there is no significant variation 

between urban areas and less developed regions. Those who live in less developed regions 

are not necessarily more reluctant to accept residential disaster insurance, although they have 

relatively lower levels of ability to afford protection. The government plays a vital role in 

disaster risk governance. Chinese households consider that the prevention and mitigation of 

natural disasters, as well as post-disaster financing, are both the responsibility of the 

government. Most of Chinese households (69.7%) indicate that the government should take 

the major responsibility and undertake actions to cover disaster losses. Only 6.6% of them 

estimate that community or individual families are primarily responsible. They are also 42% 

to say that governmental investments to build stronger infrastructure capacity against natural 

disasters are the most effective measure of disaster reduction and that it should be the priority 

of the government (Wang et al., 2012).  

Central and local authorities bear the costs of natural disasters in China. Although a 

market based economy has become the main feature in the country, disaster recovery and 

rebuilding efforts remain the tasks of the central government, a paradigm from the previous 

planned economy. However, despite public assistance and financial compensation allocated to 

the victims, some of the cost of reconstruction falls back on Chinese households.
201

 The 

victims of natural disasters are left with no choice, but to rely on their private savings. 

Chinese households save about 30% of their disposable income, one of the world‟s highest 

rates.
202

 The population is spending more than it ever did, but private savings are increasing 

                                                      
201

 After the 2008 Sichuan earthquake, the price of bricks, cement and steel inflated and the average cost of a 

home reached RMB 80,000 ($12,700). The compensation to the victims ranged between RMB 16,000 ($2,540) 

and RMB 23,000 ($3,650) per household. The process of winning compensation was long and bureaucratic, as 

each home had to be inspected by an official to check that it was uninhabitable. See, http://www.telegraph.co.uk/ 

news/worldnews/asia/china/5243720/Millions-still-homeless-a-year-after-Sichuan-earthquake.html 
202

 Shanghai, along with Beijing and Guangzhou, witness household savings rates between 24 and 30%, lower 

than the country average. Since consumers enjoy higher incomes in these cities, more discretionary spending is 

available to them – correspondingly lower saving rates result (Holloman, 2013). 

http://www.telegraph.co.uk/
http://www.telegraph.co.uk/news
http://www.telegraph.co.uk/news
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faster. Japan and Taiwan saw similar spikes in private savings during their high-growth years. 

The persistence of private savings in China is to be explained by the necessity to prepare for 

an uncertain future. Chinese households worry about medical cost for the elderly, education 

cost for their child and the need to plan for their retirement. A slowdown in China‟s economy 

will reduce the capacity of Chinese households to put some money aside to deal with 

unexpected events.  

Finally, the victims of natural disasters can count on international humanitarian aid. If 

China had a tendency to reject international help out of national pride and in efforts by the 

central government to demonstrate its capability to care for its people in the past, it now 

recognizes the importance of opening up its disaster management practices to international 

input and observation (Kang, 2015). China welcomes foreign money and supplies, but 

continues to exert strict control and restrictions over non-governmental organizations. 

Although NGOs have become increasingly visible players in national disaster relief work, their 

roles and functions are still restrained under China‟s state-centric political system. With the 

exception of the Red Cross Society of China and China Charity Federation, the influence of 

NGOs remains limited. After the 2008 Sichuan earthquake, there was a strong mobilization of 

NGOs and Chinese citizens through Internet. Just a few days after the catastrophe, fund-raising 

and voluntary blood donations were organized in support of the victims. More than $12.4 

billion in goods and services were donated. Unfortunately, a series of scandals over missing 

and misusing funds quickly erupted, calling into question the utility and purpose of charitable 

aid.
203

 Following the Sichuan earthquake, catastrophes such as the 2010 national floods and 

the 2013 Lushan earthquake failed to attract significant private donations. Past experiences in 

western countries show that supervision and participation of NGOs and other civil society 

groups are requisites for better disaster management, so if China wants to address natural 

disasters more efficiently, it has to improve the institutional framework for the growth of 

NGOs (Chen, 2012). However, this evolution cannot take place without promoting 

accountability and transparency of the organizations and authorities responsible of the 

distribution of private donations. Given the high frequency of natural disasters in China, it is 

important to consider international assistance and charitable aid as an unreliable post-disaster 

financing instrument. The generosity of foreign and domestic donors remains constrained by 

the repetition of natural disasters. 
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 “China‟s Red Cross fights to win back trust”. (April 22, 2013). BBC. Retrieved from http://www.bbc.com/ne 

ws/ world-asia-china-22244339 

http://www.bbc.com/news/world-asia
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Concluding remarks 

 

China is plagued by nearly every kind of natural disaster possible, except for volcanic 

eruptions. From 1960 to 2013, China suffered from 710 catastrophes, killing 444,403 people 

and generating economic losses of $417.2 billion. As a coastal city with almost no 

topographical hindrance and with most residential and commercial areas located just above 

sea level, Shanghai is susceptible to torrential rains, typhoons and floods, as well as to 

lightning, hail, fog, tornados and extreme temperatures. From 1960 to 2013, natural disasters 

in Shanghai killed 355 people and resulted in economic losses of RMB 8.2 billion ($1.3 

billion). The costs of recovery and rebuilding efforts in China are borne by public funding 

allocated by the central and local governments. The absence of insurance protection indicates 

that the overwhelming majority of economic losses remain firmly in the hands of the public 

sector. Recognizing the need to reduce the burden on public budgets, Chinese authorities 

have invested massively in the prevention and mitigation of natural disasters, and have 

implemented various pilot projects to improve the country‟s financial protection mechanisms. 

It is too early to assess whether these projects will have positive effects, but they certainly 

represent a step in the right direction. 
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Chapter 5: Preparing for Natural Disasters 

 

5.1 Final results 

 

The three cases being examined in this study are subject to different political systems 

and have followed different economic development models. Japan was the first Asian country 

to enter a period of high economic growth after World War II. Throughout the post-war era, 

Japan's economy flourished with results far outstripping expectations. It became the sole 

developed country on the Asian continent as early as the 1960s, leading the way to 

industrialization for Asian emerging economies.
204

 Influenced by the Japanese development 

path, Taiwan embarked upon a successful process of economic modernization. China‟s 

industrialization came later when the country opened up to foreign trade and investment and 

implemented market reforms in 1979. The rapid rise of China as a major economic power 

within a time span of about three decades is described as one of the greatest economic 

achievements in modern times. From a largely agrarian society, China has become the 

world‟s second-largest economy. However, these thriving economies have experienced a 

slowdown in economic growth. Japan was the first to experiment economic difficulties in the 

1990s, followed a decade later by Taiwan. China did not experiment similar misfortune, but 

the economic problems observed in 2015 suggest that the country‟s economy is moving from 

export-oriented manufacturing towards more consumption and service industries.
205

  

A protracted economic slowdown in Taiwan, Japan and China will affect the capacity of 

these countries to mobilize adequate resources to reduce the economic impacts of 

forthcoming catastrophes. A sluggish economy adversely alters public spending on national 

disaster management policies and planning. Weaker budgetary revenue forces governments to 

prioritize some expenses while others have to be called into question. Every component of a 

comprehensive disaster risk management strategy (risk identification, risk reduction, financial 

protection, preparedness and post-disaster reconstruction) is likely to be perturbed as a result 

of an economic slowdown. In concrete terms, this means that investments in costly disaster 

prevention infrastructures, risk recognition and analysis, emergency training and education, 

as well as the implementation of ex-ante financing instruments, are placed in jeopardy. As 

low probability events, natural disasters are frequently neglected by public officials. This lack 

of interest is even more obvious during difficult economic times. A negative economic 

environment will also affect individuals and businesses by reducing household and corporate 

savings. National disaster risk governance includes the participation of the whole society. 

                                                      
204

 The second wave of industrialization in East Asia started with the Four Asian Tigers, namely, Taiwan, South 

Korea, Hong Kong and Singapore and was later followed by the leading ASEAN countries, namely Malaysia, 

Thailand, the Philippines and Indonesia. This process of economic development in East Asia is often termed as the 

“Flying Geese” pattern of economic development. 
205

 After years of runaway growth, China‟s economy is expected to decelerate from double-digit growth to a 

stable 6-7% or a substantially worse 3-4%. 
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Turbulent economic conditions are expected to lessen the aptitude of every societal actor 

(from individuals to governments) to handle the serious effects of natural disasters.  

Due to geographic features and endogenous characteristics, Taiwan, Japan and China are 

heavily exposed to environmental catastrophes. This vulnerability is to be explained by the 

persistent occurrence of physical events such as earthquakes, tsunamis, typhoons and 

torrential rain, but also by their own specific topographical relief conducive to natural 

processes such as landslides (Taiwan) and floods (Shanghai). The presence of coastal zones 

and crowded cities further increase the risk of natural disasters. With the concentration of 

human population and socio-economic activities in urban areas, Taiwan, Japan and China 

bring together all the ingredients required to cause extensive damage.  

In East Asia, nowhere is the potential for destruction bigger than Tokyo. There is a real 

risk that the Japanese capital will be hit by a massive earthquake in the near future. The 

Japanese government says that the chances of such an event are 70% in the next 30 years. An 

earthquake with a magnitude of 7.0 in the greater Tokyo area could claim up to 23,000 lives, 

destroy more than 600,000 buildings and cause an estimated ¥95 trillion ($950 billion) in 

economic losses. In the worst-case scenario, the catastrophe could even result in 70,000 

deaths, destroy 1.33 million buildings and result in economic losses of ¥160 trillion ($1.6 

trillion).
206

 Seismologists at the Earthquake Research Institute (University of Tokyo) 

consider that the chances of a mega-earthquake striking the city are in fact much higher than 

official predictions suggest. Based on data from Japan Meteorological Agency, they argue 

that seismic activity has increased substantially around the capital, leading to a stronger 

probability of a major catastrophe. According to the analysis of 300 locations in the greater 

Tokyo area, they calculate a 75% probability that an earthquake with a magnitude of 7.0 

would strike in the next four years.
207

 

Predicting the frequency and probability of natural disasters is a perilous exercise. The 

examination of Taiwan, Japan and China shows that they have a long history of 

environmental catastrophes. Typhoons, floods and earthquakes are the most common natural 

disasters affecting these countries. From 1960 to 2013, Taiwan, Japan and China suffered 

from a total of 1,033 catastrophes, killing 483,470 people and generating economic losses of 

$864.7 billion. China had most fatalities (444,403), while Japan and China experienced most 

economic losses with $426.7 billion and $417.2 billion, respectively. For the period 1995 to 

2013, Taiwan, Japan and China suffered from a total of 663 catastrophes, killing 155,501 

people and generating economic losses of $773.6 billion. China was again the country with 

most fatalities (124,708). However, unlike Taiwan and Japan, China was able to reduce 

                                                      
206

 “Tokyo at risk: Government estimates 23,000 killed in quake beneath Tokyo”. (December 20, 2013). The 

Asahi Shimbum. Retrieved from http://ajw.asahi.com/article/behind_news/social_affairs/AJ201312200082. The 

figure of ¥95 trillion ($950 billion) in economic losses was confirmed by JER in Chapter 3. 
207

 “Big Tokyo earthquake likely within the next few years. (January 23, 2012)”. BBC. Retrieved from http://ww 

w.b bc.com/news/16681136 

http://ajw.asahi.com/article/behind_news/social_affairs/AJ201312200082
http://www.bbc.com/ne
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significantly the mortality caused by natural disasters (this reduction also applied in 

Shanghai).
208

 The mortality in Taiwan and Japan remained relatively high, because these two 

countries endured very large catastrophes during the period 1995 to 2013. In Taiwan, the 921 

earthquake killed 2,265 people, i.e. 44% of the fatalities from 1960 to 2013. In Japan, the 

2011 Tohoku earthquake and tsunami killed 19,846 people, i.e. 59% of the fatalities from 

1960 to 2013. If these two extraordinary catastrophes are removed from the data, Taiwan and 

Japan did not see any augmentation in the number of deaths caused by natural disasters. If the 

second deadliest catastrophes (the 2009 Morakot typhoon and the 1995 Kobe earthquake) are 

also removed from the data, Taiwan and Japan in fact saw a massive reduction in mortality.
209

 

With regards to economic losses, this study leaves little doubt as to their monumental 

progression. Taiwan, Japan and China experienced the overwhelming majority of their 

economic losses during the period 1995 to 2013. Taiwan had 93% of its economic losses 

taking place between 1995 and 2013. The percentage reached 94% in Japan and 85% in 

China (74% in Shanghai).  

A better comprehension of disaster risks combined with effective preparedness and 

response measures represent the main drivers of a reduction in mortality. This includes public 

awareness, research development (maps and risk modeling), building codes, defensive 

constructions, early warning systems and simulation exercises. Asia is a disaster-prone 

continent, but not all Asian countries are equal in their ability to address the challenges 

associated with these events. Developing countries do not have the financial resources to 

invest in national disaster management policies and planning, allowing them to lower the 

number of deaths caused by natural disasters.  

China is the perfect illustration of a country being able to reduce mortality through its 

economic development. As national economic reforms progressed, the mortality declined. In 

Shanghai, the municipal government has allocated massive funds to decrease water-related 

risks over the years. It has invested heavily in flood prevention facilities and has built four 

lines of defense (Chapter 4). In terms of forecasting and early warning systems, the city has 

established an advanced information center, monitoring and reporting weather progress. 

Public authorities benefit from precise and detailed information, coming from 13 city-wide 

sea level stations, 44 tide-level stations, 14 meteorological stations, 80 hydrometric stations, 36 

water-logging area monitors, 93 sluice-pump stations and 160 drainage monitors.
210

 The 

organization and operation of such a complex network require important financial means. Not 

                                                      
208

 For the period 1995 to 2013, natural disasters in China killed 124,708 people, i.e. 28% of the fatalities from 

1960 to 2013. For the period 1995 to 2013, natural disasters in Shanghai killed 41 people, i.e. 12% of the 

fatalities from 1960 to 2013. 
209

 For the period 1995 to 2013, natural disasters in Taiwan (not including the 921 earthquake and the 2009 

Morakot typhoon) killed 795 people, i.e. 15% of the fatalities from 1960 to 2013. For the period 1995 to 2013, 

natural disasters in Japan (not including the 1995 Kobe earthquake and the 2011 Tohoku earthquake and tsunami) 

killed 1,915 people, i.e. 6% of the fatalities from 1960 to 2013. 
210

 Shanghai Flood Control Information Center. See, Shanghai Flood Control Conduction System 上海市防汛指

挥系统, http://www.shanghaiwater.org/fxxxzx/jscg/cg1.jsp 
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every city (or even province) in China enjoys the same level of protection as Shanghai.
211

 In 

Asia, only a few countries can afford similar investments. Taiwan and Japan have both spent 

large amounts of money for the prevention and mitigation of natural disasters.
212

 These 

investments were made possible because of their high economic growth. The key question for 

the coming years is to know if they will be able to maintain the same financial commitment in 

times of protracted economic slowdown. 

Despite having invested massively in disaster preparedness, Taiwan, Japan and China 

remain vulnerable to the effects of natural disasters. On the one hand, these countries were able 

to reduce the mortality (or prevent the death toll from exploding), but, on the other hand, the 

size of their economic losses intensified during the period 1995 to 2013. The substantial rise in 

economic losses is primarily due to economic development, population growth and a higher 

concentration of assets in urban areas.
213

 Over the past decades, these factors have expanded 

rapidly. The transformation of Shanghai into a world-class city is a case in point. With its 

incredible vitality, Shanghai has attracted new economic investments and activities, as well as 

millions of migrant workers and young graduates in search of a better future. Along the same 

line, Taiwan and Japan are countries with large segments of their population living and 

working in densely populated cities.
214

  

The phenomenon of increasing urbanization occurs across the continent. If Asia remains 

principally rural with 48% of its population living in cities, it is projected to become 64% 

urban by 2050 (UN, 2014). One of the main reasons why more people choose to live in urban 

areas is the direct consequence of climate change on the livelihood of rural families. Climate 

change reduces the availability of local natural resources, limiting the options for rural 

households that depend on these resources for consumption or trade. Climate predictions 

highlight the augmentation in frequency and severity of physical events. As the upper layers 

of oceans get warmer, the intensity of tropical storms (typhoons), for instance, is expected to 

bring stronger winds and heavier precipitation (IPCC, 2007). Typhoons often make up the 

majority of the catastrophes, but earthquakes cause the largest damage.
215

 From 1960 to 2013, 

the 921 earthquake, the 2011 Tohoku earthquake and tsunami and the 2008 Sichuan 

earthquake were the worst disasters to have affected Taiwan, Japan and China. These 

catastrophes generated economic losses of more than $300 billion. The scale of economic 
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 Shi Jun (史军), Shanghai Climate Center. Interview conducted in Shanghai on November 17, 2015. 
212

 Taiwan and Japan have earned international recognition for their expertise in the anticipation and response to 

natural disasters, especially for typhoons and earthquakes. 
213

 A better collection of economic information is also a factor explaining the size of economic losses during the 

period 1995 to 2013. In the 1960s or 1970s, information on natural disasters was not recorded as it is today. As 

mentioned in Chapter 4, economic losses in Shanghai were illustrated by the total number of houses destroyed and 

not by economic figures. 
214

 The percentage of urban population in Taiwan is 76.9% and 93.5% in Japan. Taipei is the city with the 

highest population density (9,884/km2), followed by Tokyo (6,016/km2) and Shanghai (3,800/km2). 
215

 In China, floods made up the majority of natural disasters with 37%, while typhoons (and convective storms) 

accounted for 27% of them from 1960 to 2013. 
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losses for these countries is impressive, especially for the period 1995 to 2013, and raises the 

issue of the repercussions for their national economy.  

The examination of the main economic indicators (e.g. GDP growth, unemployment rate, 

exports and imports) did not find any medium to long term effects of natural disasters on 

Taiwan, Japan and China. However, in the case of Japan, there was a deterioration of the 

economy after the 2011 Tohoku earthquake and tsunami with a GDP growth of -2.3% in 2011. 

In the subsequent years, the country‟s economy grew at an annual rate of 0.5% in 2012 and 

1.6% in 2013. In Taiwan, the economy went into recession in 2009. In the year of typhoon 

Morakot, the island‟s GDP growth was -1.8%. Fortunately, the economy bounced back in 

2010 with a growth rate of 10.8% and 4.1% in 2011.  

Natural disasters did have more short term effects. The deeper analysis of the 921 

earthquake, the 2009 Morakot typhoon, the 1995 Kobe earthquake and the 2011 Tohoku 

earthquake and tsunami shows that these major catastrophes had negative impacts on the 

immediate quarters following their occurrence. That said, it is delicate to assert that natural 

disasters are the only factor responsible for poor economic performance. Natural disasters 

take place in a broader context and their impacts cannot be separated from the international 

(or domestic) economic environment. A range of tragedies marked the economic landscape 

during the period 1995 to 2013, including “Japan lost decade”, the Asian financial crisis, the 

burst of the Internet bubble, the terrorist attacks of 9/11 and the financial crisis of 2008, to 

name a few. The absence of medium to long term effects of natural disasters on Taiwan, 

Japan and China is to be explained by the resilience and dynamism of their national economy. 

Despite the volume of economic losses, the absorption capacity of these countries has been 

impressive. While this may well be true for the national economy, it is not necessary the case 

for the local economy.  

Natural disasters have stronger repercussions for the local economy. Catastrophes such 

as the 1995 Kobe earthquake and the 2011 Tohoku earthquake and tsunami had serious 

effects on local industry. In Kobe, the operations of the city‟s port – once at the heart of local 

economic activity – have never recovered to pre-1995 levels (Chapter 3). Small and medium 

sized enterprises are the first to fall victim to economic downturn. Certain sectors, including 

tourism and agriculture, see their activities partially or totally interrupted by natural disasters. 

If time (and public financial assistance) offers the opportunity to heal and bounce back, some 

affected areas experience durable economic woes. The faculty of the local economy to 

recover depends on its economic vitality. In Shanghai, natural disasters did not impact the 

city‟s economic performance during the period 1995 to 2013. The rapid growth of Shanghai‟s 

economy made it possible for the city to overcome the effects of natural disasters. 
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5.1.1 Securing adequate resources 

 

This study exposes the vulnerability of Taiwan, Japan and China to environmental 

catastrophes. It also reveals the monumental progression of economic losses associated with 

these events. In order to respond to natural disasters, the governments of Taiwan, Japan and 

China took a series of measures and actions to increase financial protection. Japan was the 

first country to set up a legal framework for disaster management system, including the 

preparation for the financial aspects of disaster losses. Since the late 1940s, various 

disaster-related laws have defined the role and responsibilities of the Japanese government. In 

2013, the central government dedicated ¥4.4 trillion ($44 billion) or 4.8% of the general 

budget for the national disaster budget. The field of disaster recovery and reconstruction 

received the biggest share of this budget with ¥3.2 trillion ($32 billion) or 71.7%. The 

government also allocated ¥350 billion ($3.5 billion) or 0.4% of the general budget for the 

contingency budget and mobilized ¥3.1 trillion ($31 billion) for the “acceleration of measures 

for reconstruction, disaster prevention and safer society”. In case of a major catastrophe, 

supplementary budgets, relying on a combination of budget reallocation, borrowing from the 

pension fund, contribution from public projects and liquidation of the Contingency Reserve 

for Economic Crisis Response and Regional Revitalization, can provide additional resources. 

Unlike the contingency budget, the mobilization of supplementary budgets requires 

parliamentary approval. Moreover, the government reserves the right to create special income 

and corporate taxes. A number of financial regulations and guidelines were established in the 

aftermath of the 2011 Tohoku earthquake and tsunami to better cope with emergencies and 

ensure the distribution of disaster aid grants, disaster loans and payment guarantees (Chapter 

3).  

The primary ex-ante financing instrument against natural disasters in Japan is the 

state-sponsored reinsurance coverage offered for earthquake damage. JER is at the center of 

the country‟s strategy for financial protection. Founded in 1966, it acts as the sole earthquake 

reinsurer for the private insurance market. JER can be described as an earthquake reinsurance 

pool, retaining a portion of the liability and ceding the rest back to non-life insurers (based on 

their market share) and the government through reinsurance treaties. Under this scheme, 

earthquake insurance is arranged as an optional rider to fire insurance which covers buildings 

for residential use and personal property.
216

 All the earthquake insurance policies 

underwritten by private insurance companies are ceded to JER. The aggregate limit of 

indemnity for a single catastrophe is ¥7 trillion ($70 billion). JER pays the claims up to ¥100 

billion ($1 billion). From ¥100 billion ($1 billion) to ¥362 billion ($3.6 billion), the 

government is liable for ¥131 billion ($1.3 billion), while JER and private insurance 

companies are liable for ¥99.2 billion ($992 million) and ¥31.8 billion ($318 million), 

                                                      
216

 Earthquake insurance for business risks is provided solely by private insurance companies. 
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respectively. From ¥362 billion ($3.6 billion) to ¥7 trillion ($70 billion), the government is 

liable for approximately 99.5%.
217

  

In Taiwan, there were no official disaster-related laws before the 1960s. The Regulation 

for Natural Hazards and Response was set up in 1965 as the first regulation for responses to 

disasters. It was replaced in 1994 by the more expansive Disaster Prevention and Response 

Action Plan. However, a few more years will pass before the Taiwanese government fully 

understands its role and responsibilities.
218

 The 921 earthquake will force the government to 

address the country‟s disaster management system, including the necessity to improve 

financial protection. In 2013, the central government devoted NT$25.4 billion ($845 million) 

or 1.3% of the general budget for the national disaster budget. The Ministry of Economic 

Affairs received the biggest share of this budget with NT$13.7 billion ($455 million) or 

53.9%. This money served for disaster mitigation and response operation plans. The general 

budget is completed by the special budget, making extra resources available in case of 

emergencies. If these budgetary measures prove to be insufficient, public authorities can 

benefit from reserve funds. The first reserve fund is financed by provisions established under 

government ministries and local governments, while the secondary reserve fund is secured 

within the general budget. Moreover, if local governments need supplementary resources to 

meet expenditures arising from natural disasters, the central government can assist them with 

special centrally-funded tax revenues (Chapter 2).  

Following the devastation of the 921 earthquake, the Taiwanese government launched its 

earthquake insurance program. TREIF is the primary ex-ante financing instrument in Taiwan. 

It is designed to share earthquake risk between private non-life insurers and the government 

and diversify such risk through local co-insurance, TREIF, reinsurance markets, capital 

markets and the government. Under this scheme, residential buildings are insured against 

damage caused by an earthquake. Once the damage is assessed, the insurance companies pay 

the policyholders and then claim the total from TREIF. Private non-life insurers companies 

retain the first NT$3 billion ($100 million), while TREIF assumes the balance of NT$67 

billion ($2.2 billion). The portion up to NT$53 billion ($1.8 billion) is spread between TREIF, 

reinsurance markets and capital markets. The portion over NT$53 billion ($1.8 billion) and 

up to NT$67 billion ($2.2 billion) is sustained by the government. The total limit of the 

earthquake insurance program is NT$70 billion ($2.3 billion).
219

  

The objective of JER and TREIF is to facilitate the implementation of a risk sharing 

mechanism between private insurance companies and the government, covering insured 

residential earthquake losses. The successful development of such programs lies in the 

combination of public-private partnerships and the role of safety net played by the 

                                                      
217

 For more details on JER liabilities, see Figure 7 (Chapter 3).  
218

 The Disaster Prevention and Response Act (amended in 2010 under the Disaster Prevention and Protection 

Act) was promulgated in 2000 and serves as a legal basis for the national disaster management plans. 
219

 For more details on TREIF structure, see Figure 5 (Chapter 2). 
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government. Table 16 identifies the main similarities and differences between JER and 

TREIF.  

 

Table 16: JER and TREIF review 

 

 JER TREIF 

Foundation 1966 2002 

Legal construction Law concerning Earthquake Insurance Taiwan Residential Earthquake 

Insurance Fund Articles of 

Incorporation; Regulations 

Governing Taiwan Residential 

Earthquake Insurance Fund 

Organization Public-private partnerships Public-private partnerships 

Role of private 

insurance companies 

Sales and primary insurance Sales and primary insurance 

Role of government Reinsurance Reinsurance 

Earthquake coverage Residential building (against fire, 

destruction, burial or flooding caused 

by earthquake, volcanic eruption or 

tsunami) – max. ¥50 million 

($500,000); personal property – max. 

¥10 million ($100,000) 

Residential building (against fire, 

explosion, landslide, land 

subsidence, land movement, land 

fissure, land rupture or tsunami, sea 

surge and floods cause by 

earthquake) – max. NT$ 1.5 

million ($50,000); contingent 

living expense allowance – max. 

NT$200,000 ($6,650) 

Paying capacity ¥7 trillion ($70 billion) NT$70 billion ($2.3 billion) 

Policy structure Total loss (50% of the market value or 

destruction of 70% of the floor space 

building); half loss (20% of the market 

value or destruction of 20% of the 

floor space building); partial loss 3% 

of the market value or the floor must 

be flooded above 45 cm) 

 

Personal property: total loss (80% of 

their market value); half loss (30% of 

their market value); partial loss (10% 

of their market value) 

Policy can only be claimed if the 

damage is declared as total loss 

(50% of the replacement cost) 
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Policy pricing Exposure-based pricing – location (3 

zones), building structure (wooden or 

non-wooden construction), age of the 

building (or earthquake- resistant 

performance) 

 

Tax relief on premiums for up to 

¥50,000 ($500) for income tax 

(national tax) or up to ¥25,000 ($250) 

for inhabitant tax (local tax) 

Fixed pricing – NT$1,350 ($45) 

Claims management Handled by insurance companies 

 

Handled by insurance companies; 

coverage is triggered by an official 

notification (government agency, 

professional association) 

Distribution Not compulsory (but 74.4% of 

purchasers of houses with loans buy 

insurance against earthquake) – 

obtained through fire insurance 

Not compulsory, but mortgage 

lenders (banks) require it – 

obtained through fire insurance 

Penetration rate  27.9%  30.5%  

 

 

In China, natural disaster management policies and planning were neglected for a long 

time and were not considered as a priority until the reform era. The country‟s economic 

development and the growing awareness of the need to tackle the effects of natural disasters 

pushed the government to elaborate a legal framework for disaster management system. The 

Chinese government has proclaimed more than 30 laws and regulations related to the 

prevention and mitigation of natural disasters. The 12
th

 Five-Year Plan (2011-2015) 

accelerated these efforts and insisted on a better handling of the financial aspects of disaster 

losses. The central and local governments are required to save 1 to 3% of their annual 

expenditures for special and unexpected events such as natural disasters (Budget Law). 

However, this study was not able to determine the annual amount dedicated to the 

management of environmental catastrophes in China. In 2013, there was no proper natural 

disaster budget. The central government empowers ministries and government bodies to 

address the specific impacts of natural disasters that fall within their scope of responsibility. 

There is no information available about the amount allocated to the different ministries, nor 

are there details available on the utilization of the money. Ex-ante financing instruments are 

minimal in China. The Central Natural Disaster Livelihood Subsidy Fund, with its annual 

budget of RMB 13 billion ($2.1 billion), is the only central financial assistance arrangement 

design to help the victims of natural disasters. Unlike Japan and Taiwan, there is no 
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nationwide disaster insurance program. Fortunately, the central government has recognized 

the full extent of the problem. In recent years, it has implemented various pilot projects such 

as the Panda Re Cat bond, the China Residential Earthquake Insurance Pool (CREIP), as well 

as a series of local insurance schemes in Shenzhen, Yunnan and Ningbo, with the objective to 

improve the country‟s financial protection (Chapter 4).  

Since the 11
th

 Five-Year plan (2006-2010), local governments are compelled to include 

disaster reduction and emergency response in their social and economic development plans. 

To confront the threat of natural disasters, the municipal government of Shanghai adopted 

several procedures, including the Preparedness Plans for Natural Disasters, Shanghai‟s Special 

Contingency Preparedness for Earthquakes, Shanghai‟s Response Regulation to Flood and 

Typhoon, and Shanghai‟s Method of Issuing Flood and Typhoon Prevention Warning Signals. 

In 2013, Shanghai committed RMB 60.8 billion ($9.7 billion) to environment security, of 

which RMB 28.4 billion ($4.5 billion) were dedicated to the city‟s infrastructures. This amount 

represented 2.8% of Shanghai GDP. The city has invested heavily in the construction of sea 

walls, river embankments, water gates and drainage systems. The examination of Shanghai‟s 

municipal budget did not reveal the provision of emergency or compensation funds (budget 

contingency, special budgets, reserve funds).
220

 

 

5.1.2 Private protection 

 

The substantial rise in economic losses poses the question of the financial responsibility. 

Natural disasters cause extensive damage and necessitate considerable recovery and rebuilding 

efforts. This study highlights the proportion of the coverage gap observed in Taiwan, Japan and 

China. For the period 1995 to 2013, the aggregation of the five costliest natural disasters 

resulted in economic losses of $525.4 billion, of which $52 billion were insured (9.9%). 

However, there are important differences between the cases analyzed. The percentage of 

insured losses in Japan is much higher than in the other two countries. It is 14.6% in Japan 

compared to 7.6% in Taiwan and 1.5% in China. This disparity is to be explained by the 

penetration of insurance products. In Japan, it is estimated that more than 40% of households 

purchase earthquake coverage from non-life insurers or cooperative mutual insurers (JA 

Kyosai, Zenrosai). Fire insurance, which is even more widespread (85%), includes protection 

against multiple risks such as fire, lightning, explosion, storm, flood, water leakage, burglary 

and breakage. Unlike residential earthquake insurance (JER), the Japanese government does 

not act as reinsurer for cooperative mutual insurers or for fire insurance policies sold by 

non-life insurers. In both cases, reinsurance protection is arranged by the international 

reinsurance and capital markets. CAT bonds in Japan were developed in the mid-1990s and 

                                                      
220

 This absence of information is to be explained by the rejection of local governments to disclose contingency 

figure in order to evade unnecessary supervision. This strategy allows to: (i) avoid public scrutiny; and (ii) 

solicit greater financial assistance from the central government in case of a major catastrophe.  
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provide national insurers with an opportunity to spread the risk and secure financial 

resources.
221

  

In Taiwan, 30.5% of households have earthquake insurance coverage. This percentage is 

remarkable, considering the fact that TREIF was launched in 2002. The constant growth of 

insurance penetration is due to the affordable annual premium rate and the obligation made to 

house owners to purchase protection when seeking mortgage loans. In contrast to the relatively 

high level of earthquake insurance coverage, typhoon and flood insurance coverage is almost 

nonexistent on the island. Despite various products offered by the insurance industry (and the 

frequent occurrence of strong typhoons), Taiwanese households do not insure against storm 

damage. There is no mechanism similar to TREIF to stimulate the purchase of typhoon and 

flood insurance coverage.  

In China, the proportion of the coverage gap is the highest. Insured losses cover only a 

small fraction of the total economic losses. Catastrophe insurance mainly focuses on 

agricultural insurance such as the Shanghai Anxin. Residential disaster insurance remains 

limited. However, the combination of political will and increasing wealth is expected to boost 

insurance penetration in the country. Coastal regions are taking the lead in the development of 

insurance coverage. If growth potential is significant, it will rely on the creation of a regulated 

and organized insurance market.  

The participation of the insurance industry is crucial to any national disaster risk 

governance.
222

 The role of insurance companies is particularly important, as they can share 

risk and assume some of the costs of natural disasters. Their contribution alleviates the burden 

on public budgets. The difference between economic losses and insured losses means that 

governments are financially responsible for recovery and rebuilding efforts. The majority of 

catastrophe losses fall back on governments. One consequence of the low levels of insurance 

coverage is that enterprises and private households also bear some of the losses. 

Self-insurance through private savings has become a means of insuring against natural 

disasters. Taiwan, Japan and China are countries with a long tradition of savings habit. If 

Chinese households save about 30% of their disposable income (this percentage is estimated 

to be between 24 and 30% in Shanghai), Taiwanese and Japanese households, on the other 

hand, have seen their savings falling in recent years. The reasons behind this reduction in 

private savings are to be found in demographic changes (ageing population, low fertility rate) 

and the deterioration of national public finances (budget deficit, public debt). A protracted 

economic slowdown is unlikely to reverse this trend. In the coming years, households in  

 

                                                      
221

 Taiwan and China do not have the same experience as Japan when it comes to CAT bonds. In 2003, Taiwan 

issued a three-year $100 million CAT bond (covering potential losses to TREIF portfolio) – the experience was 

not renewed after 2006. In 2015, China Re sponsored the first CAT bond in China (transferring $50 million of 

domestic earthquake risks to the capital market for a period of three years).  
222

 The term of insurance industry refers to various actors, including insurance, reinsurance and financial 

institutions. 
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Taiwan, Japan – and eventually in China – may not have sufficient funds at their disposal to 

face unexpected events such as natural disasters.  

Finally, the victims of environmental catastrophes can count on domestic and 

international assistance. Because earthquakes, tsunamis, typhoons, floods and landslides, 

unlike wars or industrial accidents, do not involve human responsibility, and therefore appear 

to represent a pure form of misfortune, they give rise to forms of universal communion 

among all those who are affected by the destruction, mourning and suffering (Fassin, 2012). 

Motivated by emotion and compassion, donors (public or private) show great generosity. 

Donations can be substantial and reach large amounts of money. For the 921 earthquake, the 

2009 Morakot typhoon and the 2008 Sichuan earthquake, donations made to governmental 

agencies, NGOs and others civil society groups were superior to the amount of insured losses. 

However, donations are an inappropriate solution and do not represent a reliable source of 

funding. Financial assistance and charitable aid depend too much on media coverage, which 

is by nature selective and limited in time. Moreover, the repetition of environmental 

catastrophes introduces the concept of donor fatigue. Donor fatigue refers to the phenomenon 

in which people no longer give to charities, although they have donated in the past. There are 

a number of causes to explain this phenomenon, including poor economic situation and 

frustration over mismanagement funds. The indulgence and generosity of donors do not 

constitute a credible post-disaster financing instrument, nor should they encourage risk-taking 

behaviors from potential victims such as preventing them from buying insurance coverage. 

 

5.2 Hypotheses and research questions 

 

The primary sources consulted during the fieldwork, as well as the information gathered 

as evidence during the research, point out in the direction of validating the hypotheses 

brought up in Chapter 1. This study shows that Taiwan, Japan and China have been exposed 

to numerous natural disasters since 1960. The geographic features and endogenous 

characteristics of these countries make them vulnerable to earthquakes, tsunamis, typhoons, 

torrential rain, floods and landslides. From 1960 to 2013, Taiwan was affected by 1.6 natural 

disasters per year on average. For the period 1995 to 2013, this number increased to 2.9. 

From 1960 to 2013, Japan was affected by 4.4 natural disasters per year on average. For the 

period 1995 to 2013, this number increased to 5.9. From 1960 to 2013, China was affected by 

13.2 natural disasters per year on average. For the period 1995 to 2013, this number increased 

to 26.1. Driven by the negative effects of climate change, the augmentation in the number of 

natural disasters is likely to continue.
223

 At the same time, this study indicates that the costs 

of these events have risen dramatically. From 1960 to 2013, natural disasters in Taiwan 

                                                      
223

 The report – Climate change 2014: Impacts, adaptation and vulnerability – prepared by the IPCC reaffirmed 

that, for the first half of this century, people living along the coast of Asia will suffer the most from the impacts 

of climate change, especially those living in crowded cities. See, http://www.ipcc.ch/report/ar5/wg2  
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resulted in economic losses of $20.8 billion, of which $19.4 billion (93%) took place between 

1995 and 2013. From 1960 to 2013, natural disasters in Japan resulted in economic losses of 

$426.7 billion, of which $400.5 billion (94%) took place between 1995 and 2013. From 1960 

to 2013, natural disasters in China resulted in economic losses of $417.2 billion, of which 

$353.7 billion (85%) took place between 1995 and 2013.
224

 Natural disasters generate 

significant costs to every societal actor, but it is governments that bear the financial burden of 

covering the expenses related to relief and recovery efforts (administering first aid, providing 

emergency supplies, clearing roads) and the reconstruction of damaged infrastructures. Since 

individuals and businesses fail to invest in disaster preparedness, the financial responsibility 

ultimately lies in the hands of the public sector. The concentration of human population and 

socio-economic activities in urban areas has contributed to the explosion of economic losses. 

The growing cultural and economic attraction of the cities in Taiwan, Japan and China 

strongly suggest that the substantial costs of natural disasters for governments will keep 

rising in the future. 

The governments of Taiwan, Japan and China took a series of protective measures and 

actions to prepare for the challenging costs of natural disasters. This study confirms the 

existence of a legal framework dedicated to the development of financial solutions in each of 

the countries examined. The governments of Taiwan, Japan and China set up various 

regulations and procedures to increase their financial protection. TREIF and JER are 

well-known examples, but budgetary rules regarding the resources allocated to national 

disaster management policies and planning, the provision of reserve funds, the right of budget 

reallocation and the creation of special taxes have also been implemented. Furthermore, 

additional laws on the use of CAT bonds and on the role and responsibility of local 

governments have been enacted. If governments had a tendency to ignore the danger posed 

by natural disasters in the past, they are now fully aware of the need to be financially 

prepared for their impacts. Japan was the first country to legislate and take actions to remedy 

the situation. It was later followed by Taiwan, while China was the last country to address the 

costs of natural disasters. It is unfortunate, though, that these countries had to experience the 

devastating effects of environmental catastrophes to consider post-disaster financing. The 

1961 Ise-wan typhoon and the 1964 Niigata earthquake in Japan, the 921 earthquake in 

Taiwan and the 2008 extreme temperatures and Sichuan earthquake in China were 

catastrophes that raised political awareness and prompted governments to boost their national 

disaster management system.  

 

 

 

                                                      
224

 From 1960 to 2013, natural disasters in Shanghai resulted in economic losses of RMB 8.2 billion ($1.3 

billion), of which RMB 6.1 billion ($966.8 billion) (74%) took place between 1995 and 2013. 
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In terms of financial protection, Taiwan, Japan and China have adopted relatively similar 

solutions (budgetary measures, increasing local participation, establishing disaster risk 

transfer and sharing), but their execution varies greatly from country to country. The gap 

between the initial ambition and the final application may be considerable. Japan has 

organized and invested more resources in financial protection than Taiwan and China. For 

instance, it has supported the development of widespread insurance coverage for residential 

buildings (against earthquake, storm and flood risks), as well as the utilization of funding 

from capital markets (CAT bonds). Taiwan has also created an earthquake insurance 

mechanism and issued the Formosa Re CAT bond in 2003, but the size and scope of these 

measures are inferior to those implemented in Japan. In China, the efforts to ensure financial 

protection have lagged behind. The objectives announced by the Chinese government in the 

five-year plans do not always translate into reality. The recent development of pilot projects 

certainly represents a step in the right direction, but it is still too early to make a definitive 

assessment and consider their eventual enforcement nationwide.  

The differences observed between the cases analyzed provide strong evidence that helps 

validate the assumption that some governments are simply better financially prepared than 

others. This study demonstrates that Japan has more capacity to deal with the economic 

impacts of natural disasters than Taiwan and China. The first place of Japan is due to the 

strong position adopted by the government in the 1960s and the period of high economic 

growth after WWII. These conditions have allowed the Japanese government to commit to 

the implementation of ex-ante financing instruments and a broader distribution of risk. 

Following the logic established in the theoretical framework (Chapter 1), these two elements 

constitute the most effective way to achieve coherent financial protection. The recognition of 

the danger posed by natural disasters and the process of economic modernization in Taiwan 

and China came after Japan. Consequently, the progress of these countries in terms of 

financial protection has taken more time. In Taiwan, for instance, TREIF was only founded in 

2002 and, despite the frequent occurrence of typhoons, there is still no storm and flood 

insurance coverage. As for China, there is no formal catastrophe insurance program and the 

government continues to rely on post-disaster financing models.  

Based on previous observation and the confirmation of hypotheses, this study is able to 

provide appropriate answers to the research questions raised in Chapter 1. Natural disasters 

cause tens of billions of dollars worth of losses every year. Numerous reports from the 

insurance industry and international organizations have emphasized the substantial rise in 

economic losses since the 1990s. The examination of Taiwan, Japan and China reveals that 

these countries are not immune to the repercussions of natural disasters. In fact, they have 

seen the costs of these events soaring since 1995. In order to respond to the economic impacts 

of natural disasters, the governments of Taiwan, Japan and China have enforced national 

disaster management systems. Table 17 summarizes the financial resources budgeted in 2013. 
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Table 17: Resources budgeted in Taiwan, Japan and China (2013) 

 

 Taiwan Japan China 

National Disaster 

Budget
225

 

NT$25.4 billion ($845 

million) or 1.3% of the 

general budget 

¥4.4 trillion ($44 billion) 

or 4.8% of the general 

budget 

No specific budget - 

part of ministries (and 

ad hoc committees) 

budgets 

Budget (local 

government)  

At least 1% of their budget 

for natural disasters 

Prefectures reserve 5% 

of general-purpose local 

taxes as a disaster 

countermeasures fund 

Shanghai: RMB60.8 

billion ($9.7 billion) 

or 13.4% of the total 

local expenditure - of 

which RMB 28.4 

billion ($4.5 billion) 

dedicated to 

infrastructures 

Supplementary and 

contingency 

budgets 

Special centrally-funded 

tax revenues (6% of the 

total amount of tax funds); 

Special budget (natural or 

man-made disasters) 

¥350 billion ($3.5 

billion) or 0.4% of the 

general budget; ¥3.1 

trillion ($31 billion) for 

the “acceleration of 

measures for 

reconstruction, disaster 

prevention and safer 

society”; Supplementary 

budgets are available 

upon parliamentary 

approval  

Central and local 

governments should 

save 1 to 3% of their 

annual expenditures 

(special and 

unexpected expenses) 

Reserve funds First reserve fund (1% of 

the largest expenditures); 

Second reserve fund of 

NT$7.5 billion ($250 

million) 

None Central Natural 

Disaster Livelihood 

Subsidy Fund (RMB 

13 billion - $2.1 

billion) 

 

 

 

 

 

                                                      
225

 For more details on national disaster budgets before 2013, as well as on the utilization of the money, see 

Chapter 2 (Taiwan), Chapter 3 (Japan) and Chapter 4 (China/Shanghai). 
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Japan is the country that invests the most in disaster preparedness. The large amounts of 

money allocated to reduce the economic impacts of natural disasters are attributable to the 

country‟s long engagement against environmental catastrophes, but also to the traumatic 

experience of the 2011 Tohoku earthquake and tsunami.
226

 This tragedy remains to this day 

the most expensive catastrophe in history. Although less sizable than that of Japan, a portion 

of the national budgets of both Taiwan and China is also devoted to achieving better disaster 

preparedness. However, a closer look at the financial resources budgeted in these countries 

shows that the money is predominantly spent on: (i) risk identification (e.g. hazard mapping, 

risk modeling); (ii) risk reduction (e.g. territorial planning, building codes, infrastructures, 

education); (iii) preparedness (e.g. early warning system, response planning, training, 

logistics, response systems management); and (iv) post-disaster reconstruction (e.g. recovery 

and rebuilding efforts).  

The dimension of financial protection based on ex-ante financing instruments (e.g. 

budget appropriation, reserve mechanisms, risk transfer) does not seem to be a priority for 

governments. The lack of preventive funds proves that, in case of a major catastrophe, the 

governments of Taiwan, Japan and China will have no choice but to resort to post-disaster 

financing instruments such as exceptional policies (e.g. raising taxes, reallocating public 

funding) and economic incentives (e.g. granting loans and tax relief). The problem with these 

measures is that they take time and are costly to implement, not to mention their negative 

consequences on public revenue. To secure adequate resources, governments turn to 

borrowing to overcome limited pre-disaster budgeting practices. Borrowing to pay for sudden 

higher public spending is the easiest and most popular way to access large amounts of money. 

This study notes that the level of public debt in Taiwan (Chapter 2), Japan (Chapter 3) and 

China (Chapter 4) is increasing. Natural disasters are not solely responsible for this 

augmentation, but politicians and senior officials are likely to free themselves from budgetary 

discipline – thus violating their moral obligation of intergenerational equity – to provide 

emergency financial assistance. No government is in a position to refuse to respond to 

environmental catastrophes.  

A common characteristic in the three cases examined is that governments are expected 

to ensure global protection against natural disasters. This includes the necessity to establish 

rules and regulations, build enduring and protective infrastructures and release sufficient 

funds to help the victims. For Professor Yasuyuki Sawada (澤田康幸) of the University of 

Tokyo, a broad political consensus exists as to mobilize post-disaster resources.
227

 There is 

an important political cost to pay for those objecting to such measures. This should not come 

                                                      
226

 In addition to the measures presented in Table 17, the Japanese government assigned another ¥4.4 trillion 

($44 billion) to the special account for the reconstruction from the 2011 Tohoku earthquake and tsunami 

(Chapter 3). 
227

 Yasuki Sawada (澤田康幸), Faculty of Economics (University of Tokyo). Interview conducted in Tokyo on 

August 7, 2015. 
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as a surprise as political culture in East Asia combines empathy and benevolence, where 

paternalistic governments are expected to be concerned with the livelihood of their 

population (Berger and Hsiao, 1999). Moreover, governments may be rewarded for 

responding quickly and generously to the relief of victims. Legislator Tseng Chu-wei (曾巨威) 

highlights the potential benefits for elected politicians to make compensation available when 

a disaster strikes. He considers that there are little incentives to adopt a long term vision and 

“save” for an uncertain event.
228

 Borrowing enables politicians and governments not only to 

secure immediate resources, but also to leave the problem of public debt to their successors. 

In China, August Sun (孙俊起), reinsurance director at Willis Insurance Brokers, points out 

that the central government pays special attention to maintaining social stability.
229

 Chinese 

leaders know that in order to avoid unnecessary popular discontents and disputes they will 

have to “spend money to buy peace”. Resorting to massive post-disaster reconstruction plans 

offers an opportunity for the central government to reinforce its role and remind the 

population that only the Communist Party can provide support and assistance. After the 2008 

Sichuan earthquake, premier Wen Jiabao ( 温家 宝 ) was praised for his actions and 

compassion gesture. In contrast, poor crisis response can result in intense public and media 

criticism. For instance, prime minister Naoto Kan (菅直人) had to resign after his mediocre 

performance in the management of the aftermath of the 2011 Tohoku earthquake and tsunami. 

In 2009, premier Liu Chao-shiuan (劉兆玄) and his cabinet suffered the same fate as many 

Taiwanese called for (and obtained) his resignation after its inept handling of the response to 

typhoon Morakot.
230

 

Environmental catastrophes place a heavy burden on public authorities. Local 

governments are required to prepare for the economic impacts of natural disasters, but their 

efforts do not reduce the financial involvement of central governments. For Professor 

Motohiro Sato (佐藤主光) of the Hitotsubachi University, the guarantee that the central 

government will “come to the rescue” does not encourage the implementation of local 

financial protection.
231

 Local politicians often follow the same logic as their underinsured 

constituents and rely on the expected intervention of the central government. The low levels 

of insurance coverage mean that the cost of recovery and reconstruction falls back on central 

governments.  

 

                                                      
228

 Tseng Chu-wei (曾巨威), Finance Committee (Legislative Yuan). Interview conducted in Taipei on April 28, 

2015. The absence of long term vision of politicians was also confirmed by Homer Kuo (郭鴻文), vice president 

at Taian Insurance.  
229

 August Sun (孙俊起), reinsurance director at Willis Insurance Brokers. Interview conducted in Shanghai on 

November 20, 2015. 
230

 Liu Chao-shiuan (劉兆玄) was Taiwan‟s premier from 20 May 2008 to 10 September 2009. 
231

 Motohiro Sato (佐藤主光), Graduate School of Economics, Applied Economics (Hitotsubachi University). 

Interview conducted in Tokyo on August 6, 2015. The consistent financial assistance provided by the central 

government to local affected areas was also confirmed by Kazuya Fujimura (藤村和也), vice president of AIR 

Worldwide.  
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To address the disaster loss coverage gap, the governments of Taiwan, Japan and China 

have endorsed a strategy based on the prevention and mitigation of natural disasters. These 

countries have legally introduced stringent building codes enhancing the resilience of 

structures, as well as intelligent zoning maps forbidding construction in disaster-prone areas. 

These measures have been completed by the erection of protective infrastructures and the 

development of research and technology innovation. As mentioned above, Shanghai has built 

four lines of defense (including sea walls, river embankments, water gates and drainage 

systems) since 1949. The city also profits from an advanced information center monitoring and 

reporting weather progress. Taiwan and Japan benefit from similar defense systems. Whether it 

is for their earthquake-resistance standards of buildings or their prediction and forecast 

techniques, both countries are widely recognized for their expertise and generally described as 

exemplary. The objective of a strategy based on the prevention and mitigation of natural 

disasters is to minimize the damage and casualties. For the period 1995 to 2013, the mortality 

and the number of houses destroyed in China (and Shanghai) decreased, but the total economic 

losses increased substantially. In Taiwan and Japan, no reduction in mortality and economic 

losses were observed during that time. However, it would be a mistake to assume that the 

various measures adopted in these countries to reduce the impacts of natural disasters were 

inefficient. On the contrary, they certainly contributed to limit the negative effects of these 

events. For instance, the 2011 Tohoku earthquake and tsunami had a magnitude of 9.0 and was 

superior to the magnitude 7.0 of the 2010 Haiti earthquake. Despite its smaller size, the death 

toll in Haiti was far greater than in Japan. The Haiti earthquake killed 230,000 people, whereas 

the Tohoku earthquake and tsunami claimed about 16,000 lives.
232

 In 2004, the Indian Ocean 

tsunami had also a far higher number of fatalities (more than 200,000) than in Japan.
233

 It is 

likely that, without the considerable efforts and investments made by the Japanese government 

for the prevention and mitigation of natural disasters, the death toll of the 2011 Tohoku 

earthquake and tsunami would have been significantly worse.  

Another strategy to address the disaster loss coverage gap is the introduction of 

catastrophe insurance schemes. The extent of insurance coverage allows governments to 

reduce their financial exposure. Insurance is a means of providing compensation for the 

victims of natural disasters. Partnerships between governments and the insurance industry are a 

way of both improving financial control over public budgets and delivering efficient solutions 

and services to the population at risk. In Chapter 1, the role and importance of public-private 

partnerships were presented and discussed. A key advantage of these PPPs is that they can 

overcome the problems associated with insuring catastrophe risks.
234

 Japan was the first to 

                                                      
232

 “Haiti earthquake”. (March 13, 2011). BBC. Retrieved from http://news.bbc.co.uk/2/hi/in_depth/americas/20 

10 /haiti_earthquake/default.stm. 
233

 “Asia's tsunami death toll soars”. (January 20, 2005). BBC. Retrieved from http://news.bbc.co.uk/2/hi/asia-p 

acific/4189883.stm 
234

 For instance, governments can focus on policy, planning and regulation, while the insurance industry can 

provide technical and management capabilities (Chapter 1). 

http://news.bbc.co.uk/2/hi/in_depth/americas/2010%20/
http://news.bbc.co.uk/2/hi/asia-paci
http://news.bbc.co.uk/2/hi/asia-pacific/4189883
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implement an earthquake insurance program, where the government and non-life insurers 

cooperate to offer protection at an affordable price for Japanese households (JER). Following 

the 921 earthquake, the Taiwanese government also recognized the need to create its own 

earthquake insurance program (TREIF). China was the last to launch a pilot project that brings 

together 45 qualified property and casualty insurance companies and China Re (CREIP).  

A common feature of JER, TREIF and CREIP is the dominant function and position 

occupied by the public sector. These mechanisms were initiated by the government and it is the 

government that sets the rules. For Professor Kazuyoshi Hotta (堀田一吉) of the Keio 

University, PPPs for catastrophe risks rely overwhelmingly on public resources.
235

 He 

considers that governments accept the greatest share of risk and accuses the insurance 

companies of “not doing their work properly”. In Japan, JER assumes residential earthquake 

exposures from domestic non-life insurers and provides up to ¥7 trillion ($70 billion) in 

claims-paying capacity. However, the portion paid by insurance companies is limited at ¥31.8 

billion ($318 million) (2
nd

 layer) and ¥4.9 billion ($49 million) (3
rd

 layer). These amounts are 

inferior to the ¥100 billion ($1 billion) paid by JER (1
st
 layer), to the ¥131 billion ($1.3 billon) 

paid by the government and ¥99.2 billion ($992 million) paid by JER (2
nd

 layer), and to the 

¥6,607.6 billion ($66.8 billion) paid by the government and ¥25.5 billion ($255 million) paid 

by JER (3
rd

 layer). In case of a major catastrophe resulting in damage claims of ¥7 trillion ($70 

billion), insurance companies would be responsible for ¥36.7 billion ($367 million) or 0.5%. In 

Taiwan, the risk structure of TREIF has a cap of $70 billion ($2.3 billion) divided between a 

co-insurance pool formed up by non-life insurers (1
st
 layer) and TREIF (2

nd
 layer). In case of a 

major catastrophe resulting in damage claims of NT$70 billion ($2.3 billion), insurance 

companies would be responsible for NT$3 billion ($100 million) or 4.3%. Unlike JER, TREIF 

has the possibility to transfer some of its liability to various risk takers (including domestic, 

overseas reinsurance markets and capital markets). In China, CREIP is still at a very early stage, 

but the predominance of the public sector is indisputable. China Re, which acts as the sole 

reinsurer, is owned by the Ministry of Finance (12.7%) and the state-owned company Central 

Huijin Investment Company Limited (71.6%).
236

 As for agricultural insurance in Shanghai, 

the local authorities pay up to 90% of the premium rate and provide formal governmental 

reinsurance (Chapter 4).  

According to Professor Hotta, private insurance companies are satisfied with the 

administrative commission or fee paid for their participation and do not want to accept too 

much risk. Raphael Lin (林承斌), vice president of commercial insurance sales at Fubon 

Insurance, says that the issue with public-private catastrophe insurance schemes is that they 

impose regulatory constraints (e.g. controlling premium rates) and do not offer any prospect of 

                                                      
235

 Kazuyoshi Hotta (堀田一吉), Faculty of Business and Commerce (Keio University). Interview conducted in 

Tokyo on August 7, 2015. 
236

 Information retrieved from China Re. See, http://eng.chinare.com.cn/zhzjteng/505528/505542/index.html  

http://eng.chinare.com.cn/zhzjteng/505528/505542/index.html
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profit.
237

 Koji Yamamoto (山本耕嗣), head of catastrophe management at Willis Re, goes 

one step further and argues that insurance companies may end up losing money by 

participating in PPPs.
238

 Cooperation between the public and private sectors is necessary to 

develop insurance coverage and reduce the financial exposure of governments. But this can 

only be achieved if every partner takes its responsibilities to ensure that cooperation is 

productive and sustainable.  

The last two research questions raised in this study refer to the implementation of 

ex-ante financing instruments and a broader distribution of risk as the most effective way to 

achieve coherent financial protection. As previously signaled, the governments of Taiwan, 

Japan and China have elaborated legal frameworks dedicated to the adoption of ex-ante 

financing instruments related to budgetary measures (budget contingency, special budgets, 

reserve funds), the engagement of local authorities and the establishment of disaster risk 

transfer and sharing (catastrophe insurance schemes, CAT bonds).  

The problem with ex-ante financing instruments is that they are subjects to numerous 

obstacles that can prevent their implementation. Adopting such measures and policies falls 

within the area of competence and duty of governments. If political awareness of catastrophe 

risks varies among politicians and senior officials, the need to act does not often figure at the 

top of the political agenda. The priority of governments is given to most urgent economic and 

social issues. Chou Kuo-hsiang (周國祥 ), director-general of the Office of Disaster 

Management in Taiwan, considers that, in times of protracted economic slowdown, it is 

difficult for the government to allocate financial resources to reduce the economic impacts of 

future disasters.
239

 The Taiwanese government has not posted a positive budget since 2008. 

In a context of weak economic growth and public budget deficit, the government is forced to 

cut “unnecessary” expenses. Professor Tomohisa Sashida (指田朝 久 ) of the Rikkyo 

University adds that the Japanese government prefers to address the rising costs of social 

services such as medical care due to the ageing population.
240

 As the fastest growing 

segment of the electorate, the government cannot afford to neglect the elderly. For Professor 

Jiahong Wen (温家宏) of the Shanghai Normal University, local and central governments in 

China focus on delivering high economic growth.
241

 GDP growth indicator has long been an  

 

 

                                                      
237

 Raphael Lin (林承斌), vice president of commercial insurance sales at Fubon Insurance. Interview 

conducted in Taipei on May 22, 2015. 
238

 Koji Yamamoto (山本耕嗣), head of catastrophe management at Willis Re. Interview conducted in Tokyo on 

August 4, 2015. 
239

 Chou Kuo-hsiang (周國祥), director-general of the Office of Disaster Management (Executive Yuan). 

Interview conducted in Taipei on May 5, 2015. 
240

 Tomohisa Sashida (指田朝久), Graduate School of Social Design Studies (Rikkyo University). Interview 

(written) sent on September 1, 2015. 
241

 Jiahong Wen (温家宏), Department of Geography (Shanghai Normal University). Interview conducted in 

Shanghai on November 17, 2015. 
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obsession for Chinese leaders. Perceived as the best way to get a promotion (local) and 

maintain political stability (central), local and central governments concentrate all their 

efforts on achieving their goal of economic performance.  

Governments spend a lot of money for the prevention and mitigation of natural disasters 

and estimate that the provision of emergency or compensation funds is redundant and 

excessive. Unlike the construction of defensive infrastructures, the creation of research and 

technology centers and the organization of simulation exercises, setting up ex-ante financing 

instruments related to budgetary measures remains largely invisible to the population. There 

is no popular pressure for politicians and senior officials to secure or divert resources into 

specific budgets or funds for uncertain future threats. Even when governments succeed in 

committing to such ex-ante financing instruments, there is always a risk that this money will 

be spent for other purposes. According to Professor Sato, specific budgets or funds constitute 

a “hidden treasure”, especially for short-sighted elected officials. The possibility to access 

additional resources is understandably attractive to politicians whose constituents are not 

aware of the benefits of financial disaster preparedness, and who can make vast sums of 

money available for programs and projects that will please the electors. Within governments, 

some ministries and institutions may also be reluctant to adopt ex-ante financing instruments. 

This is to be explained by the certainty that, when a disaster strikes, the government will have 

the means to handle the cost of recovery and reconstruction. For Kazuya Fujimura (藤村和

也), vice president of AIR Worldwide, governments are not like households that have a 

limited amount of money.
242

 Through capital markets or central banks, they find themselves 

in a position where they have accessed to “infinite” resources. Homer Kuo (郭鴻文), vice 

president at Taian Insurance, indicates that the introduction of quantitative easing (QE) in 

recent years has increased the money supply and therefore reduced government-borrowing 

costs.
243

 The relative facility of governments to acquire new financial resources makes the 

preservation of specific budgets or funds burdensome and irrelevant. 

The contribution of the private sector is essential to any national disaster risk 

governance. As frequency and costs rise, governments can no longer face the threat of natural 

disasters alone. Promoting the participation of the private sector is crucial to improve financial 

resilience across society. The private sector plays a key role on the ongoing development of, 

and connection to, disaster risk financing and insurance solutions. It does this primarily by 

providing capital and technical expertise and by driving innovation (Chapter 1). Private actors 

in the insurance industry help individuals, businesses and governments manage the shocks of 

environmental catastrophes. At the household and business levels, a regulated and organized 

insurance market can speed recovery and rebuilding efforts through the allocation of financial 

                                                      
242

 Kazuya Fujimura (藤村和也), vice president of AIR Worldwide. Interview conducted in Tokyo on August 6, 

2015. 
243

 Homer Kuo (郭鴻文), vice president at Taian Insurance. Interview conducted in Taipei on September 23, 

2015. 
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liquidity and use premium rates to signal risk and boost risk reduction. At the government level, 

it can offer the unique opportunity to share multiple risks and alleviate the burden on public 

budgets. To varying degrees, the governments of Taiwan, Japan and China recognize the 

benefits of adopting a broader distribution of risk.  

In Taiwan, TREIF brings together the government and non-life insurers to tackle the 

devastating effects of earthquakes. Unfortunately, there is no similar cooperation between the 

public and private sectors to offer protection for storm (typhoon) and flood damage. The lack 

of proactive measures by the government makes the purchase of insurance coverage 

particularly expensive for Taiwanese households living in vulnerable areas. Grace Huang (黃

素霞), executive director at Willis Group, considers that the perception of typhoon and flood 

risks among the population and politicians is limited.
244

 Unlike earthquake, these events are 

frequent (high probability) and do not result in large economic losses (low severity). People 

believe that early-warning systems (weather forecast and typhoon information) and building 

codes will prevent strong winds and heavy rainfall from causing significant destruction. Only 

households directly exposed to typhoon and flood risks are willing to buy adequate protection. 

In the absence of government involvement, the concentration of higher risks forces insurance 

companies to have recourse to the international reinsurance markets, increasing the cost of 

coverage. If fire insurance in Japan includes protection against storm and flood, this is not the 

case in Taiwan. Insurance products exist, but the cost of coverage dissuades many Taiwanese 

to acquire them. Discussions over the possibility to extent TREIF to cover typhoon and flood 

damage have been around for a long time, but the lower risk perception and the fear of a 

higher premium remain important issues.  

In China, catastrophe insurance focuses mainly on agricultural insurance. The property 

and casualty market is growing rapidly, but is still underpenetrated. The reasons explaining 

the low penetration of insurance coverage for residential buildings are similar to those in 

Taiwan. The lack of risk awareness and the resistance to pay for protection, combined with 

the expectation about government intervention, represent the main obstacles to the 

development of a catastrophe insurance market. However, there are a few conditions specific 

to China. These conditions are the general ignorance of the concept of insurance and a sense 

of distrust towards insurance companies among the population (Chapter 4). The ambition of 

the Chinese government is to promote insurance coverage and expand the role of the 

insurance industry. The problem is that the majority of the actors in the insurance industry are 

state-owned companies or institutions linked to the central or local governments. Efficient 

national disaster risk governance requires the participation of private actors. Sharing disaster 

risk within public entities does not lessen the impacts of natural disasters on public finances. 

The launch of the Panda Re CAT bond in 2015 allowing China Re to access the capital 

                                                      
244

 Grace Huang (黃素霞), executive director at Willis Group. Interview conducted in Taipei on September 9, 

2015. 
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markets was a real progress. While a $50 million CAT bond may seem modest, it shows the 

commitment of the Chinese government to secure resources from international investors.  

Of the three cases examined in this study, Japan is the country with the biggest 

experience when it comes to CAT bonds (Chapter 3). According to Professor Sashida, 

because of the size of the Japanese economy, expected losses due to natural disasters far 

outweigh insurance capacities. This means that insurance companies alone cannot cover the 

cost of recovery and reconstruction. The utilization of CAT bonds is relevant for those 

seeking diversification away from the traditional reinsurance markets. However, governments 

are more resistant than insurance companies to engage with international investors. In 

addition to the higher price and complexity of setting up CAT bonds, a number of politicians 

and senior officials (e.g. Ministry of Finance)
245

 do not want to “pay” international investors 

with “public money” to insure against natural disasters. In Japan, Kazuya Fujimura argues 

that the government has no intention to “send Japanese money abroad” and prefers to invest 

in risk identification and risk reduction. In Taiwan, the government issued the Formosa Re 

CAT bond in 2003. Despite its attractiveness to investors in the capital markets, the 

experience was not renewed after the bond expired in 2006 (Chapter 2). For Raphael Lin, 

CAT bonds are expensive and, in times of economic stagnation, it is difficult for the 

government to devote public funds to that purpose. Meanwhile, Chou Kuo-hsiang points out 

to the necessity to change the “mindset” of some of the people in office. Within the 

government, not everyone is willing to work with private actors. This defiance is to be 

explained by a lack of knowledge about private expertise and the confidence that, whatever 

the catastrophe, the government will be to be able to assume its financial responsibilities. 
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 The Ministry of Finance often leads the disaster risk financing policy agenda (World Bank, 2014). 
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Chapter 6: Conclusion 

 

6.1 Living with disasters 

 

When beginning this research in 2013, the world was shaken by typhoon Haiyan (one of 

the strongest typhoons ever recorded), large scale floods in Europe, Canada and in the 

Himalayan state of Uttarakhand in India, as well as by severe thunderstorms and tornadoes in 

the United States. Swiss Re (2014) estimated at $140 billion the total economic losses due to 

catastrophes in 2013. At the time of completion of this research, the destruction associated 

with natural disasters shows no sign of slowing down. From the winter storm in Japan and 

hurricane Odile in Mexico in 2014, the Nepal earthquake and hit waves in India in 2015, to 

the torrential rain in Australia and Tainan earthquake in Taiwan in 2016, natural disasters 

have been continuously threatening human security, damaging the economic and social 

foundations of thousands of communities. Asia remains the most natural disaster-prone 

region in the world. Climate change and rapid growth of human concentration and assets in 

urban areas contribute to the augmentation in frequency and intensity of environmental 

catastrophes. With a booming Asian middle class, investing a significant portion of their 

wealth in property, the economic impacts of natural disasters are likely to escalate in the near 

future.
246

  

At the forefront of efforts to manage these impacts, governments must take adequate 

measures for the prevention, mitigation and preparedness of natural disasters. As the payer of 

last resort, governments are also expected to provide financial assistance in the post-disaster 

phase. The substantial cost of recovery and reconstruction can turn out to be a major shock 

for public finances. Unlike the risk neutral approach discussed in the literature review 

(Chapter 1), this study argues that governments do not have the luxury of neglecting their 

participation in national disaster risk governance and their financial responsibility towards 

their own population. The multiplication of natural disasters and their rising costs, combined 

with the deterioration of public finances and uncertainty surrounding the global economy, 

make such passive position unbearable. The risk neutral approach considers that governments 

will always have the capacity to cover the expenses related to the post-disaster phase. This 

perception is largely shared among politicians and senior officials who prefer to act and 

gather the resources after the next catastrophe occurs. The lack of investments in proactive 

actions is not only problematic for the reduction in mortality and economic losses caused by 

natural disasters, but also questions the efficiency and speed at which governments will be 

able to mobilize and distribute financial liquidity.  

                                                      
246

 The size of the middle class will increase from 1.8 billion in 2009 to 3.2 billion by 2020 and 4.9 billion by 2030. 

The bulk of this growth will come from Asia. By 2030, Asia will represent 66% of the global middle-class 

population and 59% of middle-class consumption, compared to 28% and 23%, respectively in 2009. See, http://w 

ww.oecdobserver.org/news/fullstory.php/aid/3681/An_emerging_middle_class.html 

http://w/
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In term of public finances, the adoption of a strategy that focuses on ex-post sources 

proves inadequate and counterproductive, for it is expensive and does not alleviate the burden 

on public budgets. This study considers that governments should instead embrace a 

post-disaster management approach, based on the implementation of ex-ante financing 

instruments and a broader distribution of risk. Achieving a coherent financial protection, 

through these two elements, allows governments to reduce public exposure and lower the 

overall economic impacts of natural disasters. The three cases being examined in this study 

are specially chosen, because they all have experienced the negative repercussions of 

environmental catastrophes. Taiwan, Japan and China are among the world‟s most vulnerable 

countries for natural disasters. With regards to the number of events and economic losses, 

these three countries have seen a spectacular increase since 1995. The purpose of a 

descriptive research is to offer a complete assessment of the main relationship under 

investigation. The comparison of the different disaster management plans established by the 

governments of Taiwan, Japan and China, and their compliance with the recommended model 

of coherent financial protection are what draw the attention of the present research. The 

review of the findings in Chapter 5 demonstrates that these governments have taken a series 

of measures and actions to tackle the financial costs of natural disasters.  

Of the three cases analyzed, Japan is the country that is the best prepared. Its long 

engagement against environmental catastrophes, the large amounts of money allocated to 

mitigate their effects and the higher penetration of insurance coverage place Japan in a better 

position to cope with these events. Despite the frequent occurrence of catastrophes, Taiwan 

and China have only fully recognized the importance of financial disaster preparedness in the 

past two decades. Prior to the 921 earthquake, the Taiwanese government had underestimated 

the potential losses that could be caused by such a dramatic event. The scale of the 

catastrophe forced the government to address its natural disaster management policies and 

planning, including the need to improve its financial protection. As for China, the central 

government takes on the responsibilities of disaster recovery and rebuilding efforts. In 

response to the potential risk for public finances, the central government incorporated the 

development of risk-sharing and transfer strategies into the 12
th

 Five-Year Plan.
247

 This study 

notes the progress made by the governments of Taiwan, Japan and China to elaborate legal 

frameworks, enact budgetary rules, ensure local support and develop private participation. 

However, it also acknowledges the obligation to devote more resources to strengthen their 

resilience against natural disasters. 

 

 

 

                                                      
247

 The 13
th

 Five-Year Plan (2016-2020) is expected to speed up the positive actions initiated during the 12
th

 

Five-Year Plan. 
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In addition to the description and comparison of the national disaster management plans 

executed in Taiwan, Japan and China, another objective of this study is to offer several 

suggestions and recommendations to help governments in East Asia, and beyond, face the 

economic challenges of the next catastrophe. While governments are not always legally 

required to provide financial assistance for emergency relief, recovery and reconstruction, 

social and political pressure makes it an implicit duty. The following section introduces a 

series of measures and instructions dedicated to reducing public exposure and optimizing the 

capacity of governments to meet their post-disaster funding needs. 

 

6.2 Suggestions and recommendations 

 

Comprehensive framework. Disaster risk management brings together necessary actions 

for building resilience, including: risk identification, risk reduction, financial protection, 

preparedness and post-disaster reconstruction. Financial protection is only one component of 

an effective comprehensive disaster risk management strategy. While it offers governments 

the possibility to finance the impacts of natural disasters, the implementation of ex-ante 

instruments and a broader distribution of risk cannot be sustainable unless they are integrated 

into a more holistic structure, aiming to avoid, lessen or transfer the adverse effects of 

catastrophes (Chapter 1). Unfortunately, financial protection does not seem to be a priority 

for governments. In Taiwan, Japan and China, the national disaster management policies and 

investments focus on the prevention and mitigation of natural disasters. There is no doubt that 

preventive and protective measures contribute to minimize the damage and casualties. But the 

failure to adopt appropriate financial solutions can seriously hurt public finances. This study 

shows that to move towards the integration of financial protection, social and political 

challenges (e.g. resistance to the establishment of budgetary policies with perceived uncertain 

payoffs) have to be overcome. This is achieved by developing information and increasing 

global comprehension. 

Promoting risk awareness. The arrangement of proactive financial protection demands a 

certain level of disaster risk awareness. Part of the problem for governments that want to 

implement adequate financial solutions is that it requires politicians and senior officials to 

acknowledge the threat of natural disasters for public finances. There are a number of 

obstacles that make the adoption of ex-ante financing instruments and a broader distribution 

of risk a difficult process. To convince prominent figures and leading institutions, to change 

their “behavior” or “mindset”, it is imperative to promote risk awareness through education 

programs and cooperation with public or private actors whose expertise is recognized. Too 

many politicians and senior officials underestimate the economic impacts of natural disasters, 

while overestimating the post-disaster financial capacity of governments. Promoting risk 

awareness cannot be only limited to politics, but must be also addressed to the population. 
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Once aware of the risk, house owners and businesses can take the appropriate measures to 

protect their assets. Additionally, it is important to pose the question of the financial 

responsibility. Clarifying who is responsible in case of a major catastrophe (i.e. identifying 

the role and liability of the – central and local – governments, house owners and businesses) 

helps reduce the phenomenon of moral hazard. The absence of clear rules about the share of 

costs for response and reconstruction can turn into a disincentive for house owners and 

businesses to invest in risk reduction or prevent them from purchasing catastrophe insurance. 

Under moral hazard, people rationally lower their efforts to cut down futures losses when 

they are confident that the financial burden will be assumed by public authorities.
248

 To 

counter this phenomenon, governments should specify the conditions of eligibility for 

compensation based on location, type of construction and other private mitigation measures. 

The objective is to persuade house owners and businesses that they have a financial interest 

in avoiding losses. 

Increasing information. Proper information allows public and private decision makers to 

evaluate the danger, calculate premium rates and establish respective responsibility. Based on 

historical and probabilistic data, such assessments require detailed exposure databases of 

at-risk assets (e.g. buildings and infrastructures) and detailed vulnerability functions to 

translate natural hazards into disaster losses. Although catastrophe risk models have been 

undertaken in the academic, public and private spheres, it is the private sector that has been at 

the forefront of technological innovation. The computer simulations, used to quantify the 

damage caused by environmental catastrophes, were first introduced in response to the needs 

of the insurance industry for pricing and accumulation management. Increasing information 

helps reduce the adverse selection. This phenomenon describes an undesired result due to the 

situation where there are information asymmetries between the insurer and the insured. If the 

insurer is imperfectly informed, he will be unable to efficiently estimate and spread the risk.
249

 

Advancing the availability, quality and consistency of information empowers governments to 

take better informed-decisions in financial protection. However, specific attention should be 

paid to bridge the gap between catastrophe risk data and evidence-based decision making, 

creating a link from technical outputs to financial analysis that will be relevant to nontechnical 

politicians and senior officials. Catastrophe risk models have been developed for Taiwan, 

Japan and China, but require regular updates to remain valid and useful. Moreover, they need 

to be further refined as secondary loss perils such as tsunamis and liquefaction are not 

included as standard in all models (Mahul and White, 2012). For instance, the magnitude 6.4 

earthquake that hit southern Taiwan (Tainan) on February 6, 2016, killing 117 people, 

                                                      
248

 The phenomenon of moral hazard is also observed in various forms of risk pooling and insurance. For 

instance, the insured take fewer measures to limit catastrophe risks, if they expect that insurers will compensate 

their damage irrespective of their actions. 
249

 The phenomenon of adverse selection concentrates a relatively high share of risk-prone policyholders, which 

drives up premium rates. The consequences are that less-risky individuals will refuse to purchase insurance 

coverage, while insurance companies will lose money because of a subpopulation with higher risk (Chapter 1). 
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highlighted the lack of information about soil liquefaction.
250

 Therefore, the private sector 

has a critical role to play in training and collaborating with governments to expand much 

needed statistical and financial risk data, as well as up-to-date analytical tools.  

Public-private partnerships (PPPs). The present research insists on the necessity to 

deepen PPPs as an effective means of improving financial protection. The participation of the 

private sector leads to the reduction of the coverage gap and alleviates the burden on public 

budgets. The implementation of a reliable and competitive catastrophe insurance market 

helps shift the obligation of funding the cost of post-disaster recovery and reconstruction 

from governments – and from households and businesses – to specialized risk carriers like 

insurance companies. To benefit from the valuable assets of the insurance companies, 

governments must build a supportive environment for insurance schemes and arrange basic 

risk market infrastructure as public goods. This may include: (i) determining the nature and 

extent of the risk; (ii) evaluating the existing conditions of vulnerability; (ii) enacting codes 

and procedures for strengthening construction design and intelligent zoning; (iii) raising risk 

awareness among the population through education and information campaigns; (iv) 

stimulating the demand for insurance products through regulations and economic incentives 

(e.g. public subsidies and tax relief);
251

 (v) recognizing and reducing regulatory constraints 

for insurance companies (e.g. solvency and pricing restrictions); and (vi) defining the role of 

governments in offering liquidity facility and financial guarantee. Catastrophe risks are 

extremely difficult to insure and depend on the capacity of the public and private sectors to 

cooperate in establishing an accessible, affordable and durable catastrophe insurance market. 

PPPs can take various forms and vary according to the functions performed by public and 

private actors. This study illustrates that there are differences between the cases analyzed. In 

Japan, for instance, two insurance catastrophe schemes based on private non-life insurers and 

cooperative mutual insurers (JA Kyosai, Zenrosai) coexist to provide earthquake coverage to 

more than 40% of households (Chapter 3). A national catastrophe insurance market relies 

extensively on the integration of public and private expertise and resources. To be successful, 

PPPs require the public sector to make a greater effort to work closely with and listen to the 

recommendations of the private sector, while the latter is expected to act as a responsible and 

engaged partner. 

Proactive measures. Financial protection allows every societal actor to plan in advance 

of a disaster and agree on rules and processes for securing funds to protect both persons and 

goods. As the most exposed societal actor, governments are instructed to develop a series of 

proactive measures. These measures concern the collection of catastrophe risk data, as well as 

                                                      
250

 In an article published in Taipei Times, on March 8, 2016, Professor Huang Fu-kuo (黃富國) of the Tamkang 

University pointed out to the issue of soil liquefaction in Taiwan and argued that it was not taken as seriously as 

it should be. In response to the controversy, the Taiwanese governments released a list of zones potentially 

vulnerable to soil liquefaction. See, http://www.moeacgs.gov.tw/2016.htm 
251

 The concept of insurance remains obscure in many developing countries. This study shows that the role and 

operations of insurance companies are still unknown to large segments of the Chinese population (Chapter 4). 
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the clarification of respective responsibility. This study estimates that additional measures can 

be used to incentivize investments in disaster prevention and facilitate the cost-sharing of 

reconstruction. The national disaster management systems implemented in Taiwan, Japan and 

China include the creation of fiscal arrangements in case of a major catastrophe. But instead 

of focusing on post-disaster tax relief, governments should advocate tax incentives for the 

mitigation of natural disasters. Tax deductions to individuals and businesses that contribute to 

the reduction of disaster losses should be carried out. For instance, making infrastructure 

improvements or purchasing insurance coverage could be eligible for fiscal benefits. These 

actions not only help lessen the impacts of forthcoming catastrophes, but also associate the 

whole society into the project of increasing the country‟s disaster resilience. In addition to 

pre-disaster fiscal dispositions, governments have a variety of financial protection options 

when preparing for natural disasters, from setting emergency or compensation funds to 

resorting to local and international parties. 

Legal regulations. The problem of setting emergency or compensation funds (budget 

contingency, special budgets, reserve funds) is the prospect that these resources will be 

redirected by politicians and senior officials for other purposes than relief and recovery efforts. 

Therefore, legal regulations are needed to place disaster reserves beyond the reach of those 

who would misuse them. One solution for governments is to move the reserve account outside 

the annual general budget, making the access to these resources impossible. This separation 

would also increase the transparency of the funds allocated to finance disaster assistance. A 

clear definition of what the money saved is dedicated to would aid enhance public 

understanding and support. Emergency or compensation funds are a broader category than 

natural disasters and consist of all events that impose substantial costs on governments, but 

whose occurrence is unpredictable (Phaup and Kirschner, 2010). For instance, the special 

budget and reserve funds in Taiwan maintain financial resources available for major calamities, 

but make no distinction between natural and man-made disasters (Chapter 2). In cases where 

governments are retaining the risk (e.g. TREIF, JER), it is necessary to establish independent 

governmental supervision to secure the solvency of the mechanism. When addressing the 

shortcomings of the insurance market, governments may be required to adopt further legal 

regulations. These regulations can take the form of mandatory purchase of insurance or 

generous distribution of public subsidies. People‟s opposition to mandatory purchase of 

insurance is to be explained by: (i) the low levels of risk perception; (ii) the cost of insurance 

coverage; and (iii) the expected intervention of public authorities. To overcome these obstacles, 

this study proposes the promotion of comprehensive policies, covering various catastrophe 

risks, linked to mortgage loans. As for public subsidies, their distribution is important to initiate 

a catastrophe insurance market. However, governments should make sure that these subsidies 

are limited and temporary. Offering endless assistance does not encourage risk reduction and 

does not take the pressure off of public finances. In Shanghai, for instance, the local 
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authorities cover up to 90% of the cost of coverage for farmers (Chapter 4). When insurance 

premiums are so deeply subsidized, they are nothing more than an ex-post financing 

instrument in disguise. Another issue related to excessive government intervention is the legal 

control of premium rates. Due to social pressure, politicians and senior officials may decide to 

fix the premium rates based on political considerations rather than true evaluation of the risk. 

The objective of governments is always to provide the best protection against natural disasters 

to the majority of the population, but this ambition cannot be fully disassociated from the 

pricing requirements of the market. Cooperation between the public and private sectors helps 

find the right balance of government intervention. Finally, governments should legally 

introduce stringent building codes and intelligent zoning maps. But to be efficient, these 

measures need to be closely monitored by governmental agencies. Following the tragedy of the 

Tainan earthquake on February 6, 2016, reports over cracks in the walls of the Weiguan Jinlong 

complex, and pictures showing tin cans and foams used as filler inside the concrete, drew 

intense public and media criticism over the lack of control from the central and local 

authorities.
252

 In Taiwan, architects and technicians in charge of supervising the compliance of 

the projects with statutory building regulations are often hired by construction companies, 

leading to bribery offenses.
253

 Similar denunciations were made in China after the 2008 

Sichuan earthquake, when a large number of schools collapsed because they were not 

reinforced with steel as building codes dictate.
254

 Legal regulations are effective tools to clarify, 

lessen and manage the adverse repercussions of natural disasters, but their application calls for 

close examination and scrutiny. 

Redefining roles. The amelioration of financial resilience does not rely exclusively on 

central governments. If the private sector can positively contribute to increase financial 

protection, the role played by local actors should not be underestimated. Local governments are 

at the frontlines of disaster response and reconstruction, and thus the most aware of local needs. 

Central governments have the obligation to strengthen the commitment and responsibilities of 

local authorities. Citing their weak financial capacity, local governments have a tendency to 

shrug off their duty and pass it on to the upper level. One solution for central governments to 

ensure the collaboration of local governments is to link the distribution of public resources to 

the adoption of defensive measures dedicated to the mitigation and financial preparedness of 

                                                      
252

 On February 6, 2016, the south Taiwanese city of Tainan was struck by a magnitude 6.4 earthquake. The 

catastrophe caused the collapse of several buildings, including a 17-storey apartment complex full of families 

gathered for the Lunar New Year celebrations. Among the 117 fatalities, 115 were killed inside the Weiguan 

Jinlong complex. More than one-third of them were teenagers and children (Chang et al., 2016).  
253

 At the opening of the 2016 Taipei forum on earthquake resistance capacity, Professor Chern Jenn-chuan (陳振

川) of the National Taiwan University spoke up against corruption in the construction and public work sectors, 

accusing the government of shirking its responsibilities (Chang and Chen, 2016).  
254

 The construction of buildings in China with substandard materials has been nicknamed “tofu dreg” 

(Ghazi-Terhani et al., 2013). This term was first coined by Premier Zhu Rongji in 1998, who said on a tour of 

flood dykes on the Yangtze River that they were as flimsy and porous as tofu dregs, the leftover bits in the 

tofu-making process (Cary, 2012). 
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natural disasters. One can imagine that local governments that do not comply would see a 

diminution of their annual allocations. National disaster risk governance urges central and local 

authorities to work together and coordinate their actions. Therefore, this study encourages 

better connection and communication between central and local authorities, as well as between 

governmental agencies. The latter oversee different aspects of the national disaster 

management system. However, their lack of coordination often means that they work 

separately in their own corners. Despite distinct priorities and internal competition, 

governmental agencies are destined to intensify information and expertise-sharing. 

Subnational financial protection. Over the past two decades, the international community 

has recognized the importance of financial protection as an essential component of a 

comprehensive disaster risk management strategy. Development banks, like the ADB, the 

Inter-American Development Bank (IDB), the African Development Bank (AFDB) and the 

World Bank, have integrated disaster risk financing in their engagement with national 

governments. Other global policy groups such as the IMF, G20, the OECD, the Association of 

Southeast Asian Nations (ASEAN) and the Asia Pacific Economic Cooperation (APEC), as 

well as international platforms like the WEF, the Hyogo framework and the Sendai dialogue, 

have promoted discussions and organized high-level meetings on the value of financial 

anticipation to natural disasters. Contingent credit is one subnational instrument that has been 

implemented to assist national governments to secure funds in advance.
255

 In 2008, the World 

Bank approved the first such loan, called the Catastrophe Deferred Drawdown Option (CAT 

DDO). Under the Cat DDO, borrowers can secure immediate access to financing up to $500 

million or 0.25% of GDP.
256

 In 2013, the Japan International Cooperation Agency (JICA) 

established the Stand-by Emergency Credit for Urgent Recovery (SECURE). SECURE offers 

financing up to ¥10 billion ($100 million) or 0.25% of GDP.
257

 In addition to contingent credit, 

governments impacted by natural disasters can also benefit from subnational reserve funds. 

Launched in 2009, the Asia Pacific Disaster Response Fund (APDRF) provides grants worth 

up to $3 million to ADB members.
258

 From 2009 to 2013, a total of 19 grants were approved 

under the fund. ADB commitment to disaster risk management has been further reinforced by 

the “Strategy 2020” with climate change adaptation and risk financing identified as core areas 

of operations. Through disaster budgeting and reserving, credit products, insurance services 

and capital markets instruments, the ADB supports various initiatives to develop capacity in 

Indonesia, the Philippines and Vietnam to improve financial resilience at the national and city 

                                                      
255

 The present research focuses on institutions with operations in Asia. Similar contingent credit mechanisms 

exist on other continents. For instance, the IDB also provides resources to cover urgent financing needs for Latin 

America and the Caribbean.  
256

 For more details on Cat DDO, see http://treasury.worldbank.org/bdm/pdf/Handouts_Finance/CatDDO_Produ 

ct_Note.pdf 
257

 For more details on SECURE, see http://www.jica.go.jp/english/our_work/types_of_assistance/oda_loans/sta 

ndard/c8h0vm0000011f9z-att/class2015_02.pdf 
258

 Similar reserve funds mechanisms exist on other continents. For instance, the AFDB also provides 

emergency grants through its Special Relief Fund. 

http://treasury.worldbank.org/bdm/pdf/Handouts_Finance/CatDDO_Produ
http://www.jica.go.jp/english/our_work/types_of_assistance/oda_loans/
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levels (ADB, 2011). There is also a growing interest for disaster risk financing and insurance 

plans within ASEAN and APEC. Both institutions have endorsed extensive roadmaps and 

frameworks to enhance the exchange of knowledge and practices in financial strategies among 

their member countries.
259

 The problem with international institutions is that, despite greater 

awareness and numerous recommendations and statements, their financial contribution in the 

post-disaster phase remains modest. For instance, in the aftermath of the 2008 Sichuan 

earthquake, China received $1 million in technical assistance, a $650,000 grant and a loan of 

$400 million from the ADB (Wang et al., 2009). These amounts represented only a small 

fraction of the total economic losses of the catastrophe ($85 billion). This study considers that 

the pooling of resources at the subnational level constitutes a viable solution to alleviate the 

burden on national governments. Experiences in the Caribbean (e.g. Caribbean Catastrophe 

Risk Insurance Facility), the Pacific (e.g. Pacific Catastrophe Risk Insurance Pilot) and Africa 

(e.g. Africa Risk Capacity) demonstrate that possibilities exist for governments to purchase 

liquidity coverage that offers immediate budget support after a major catastrophe. In the three 

cases being examined in this research, none of the governments have had difficulties in 

mobilizing sufficient funds for emergency relief, recovery and reconstruction. The question for 

the Taiwanese, Japanese and Chinese governments is more about their ability to reduce their 

financial exposure. One interesting initiative for national catastrophe insurance programs is to 

transfer some of their liability to international risk takers. Sharing the risk with reinsurance 

markets and capital markets would make the reinsurance role of governments more affordable. 

Introduced in 2009, the Asia Catastrophe Pool (ACP), managed by Asia Capital Re, is a 

commercial vision of providing a regional platform for risk aggregation in Asia. Designed as a 

catastrophe retrocession facility, the ACP is arranged through quota share retrocession 

agreements, which only accepts catastrophe risks from Asian insurers and reinsurers.
260

 This 

study acknowledges the innovative dimension of the ACP, but argues that there is an 

opportunity within regional and international institutions to create non-profit reinsurance 

pooling arrangements, combining capital and risk diversification. The main benefits for 

governments would be to reduce the cost of coverage and better secure the engagement of 

international investors. 

New financial solutions. CAT bonds (and other types of ART instruments) are issued to 

provide supplementary protection to insurers, reinsurers, businesses and governments. They 

offer a chance to obtain reinsurance protection from a new pool of capital (e.g. banks, 

investment companies, hedge funds and pension funds) separate from traditional 

reinsurers.
261

 The first CAT bonds emerged in the 1990s when insurance capacity issues 

                                                      
259

 The “ASEAN vision 2025” and the APEC DRR framework are two examples of collaborative projects, 

aiming to improve catastrophe risk assessments and insurance coverage. 
260

 For more details on ACP, see http://www.asiacapitalre.com.my/en/Initiatives1/Asia-Catastrophe-Pool 
261

 From the investor‟s perspective, CAT bonds represent an asset whose value is largely driven by the 

occurrence of events that are not correlated to the financial markets, allowing for a high degree of diversification. 

See Swiss Re (September, 2012), http://www.casact.org/community/affiliates/CANE/0912/Cat-Bond.pdf 
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drove insurers and reinsurers to search for new ways to pass on their risks to a third party. 

Taiwan, Japan and China are currently using – or used CAT bonds in the past. If investor 

demand is high, the heavy price and complexity of setting up such instruments remains an 

obstacle to their development. By combining roles and having less parties involved, this 

study suggests that it could be possible to lower the operating costs. One appealing option for 

governments would be to work closely with regional and international institutions to facilitate 

the transfer of excess risks to capital sources. Regional and international institutions could 

help overcome behavioral biases like the reticence of governmental agencies to purchase 

insurance from private commercial investors. They would also ensure the longevity of 

commitment of these investors beyond a short-term perspective. Addressing the shortcomings 

of CAT bonds would allow governments to enjoy the benefits that have long been promised 

by the capital markets. 

 

6.3 Theoretical and practical contributions 

 

After a major catastrophe strikes, media outlets report the total number of deaths (and 

missing persons) and the total economic losses. The present research seeks to understand what 

is actually behind these economic figures, especially the economic impacts and costs of natural 

disasters for governments in disaster-prone countries or regions. Despite the growing number 

of catastrophes and their tragic consequences, the study of the economics of natural disasters is 

relatively recent and only took off in the aftermath of hurricane Andrew (1992) and the 

Northridge earthquake (1994). The literature focuses on the analysis of macroeconomic 

variables to measure the short term and long term effects of natural disasters on national 

economies. It also looks into the specific industries and supply chain networks, and evaluates 

their degree of vulnerability.
262

 More broadly, the literature emphasizes the technical and 

management aspects of natural disasters. Much research is devoted to predicting disasters, 

cutting risk, improving immediate response and planning rehabilitation. Less attention is 

dedicated to the study of financial disaster preparedness. Of the five components of a 

comprehensive disaster risk management strategy, financial protection is the component that 

has received the least consideration from researchers. This relative indifference can be 

explained by a general lack of knowledge and understanding about the problem of financing 

the consequences of environmental catastrophes and by the false certainty that governments 

have an infinite capacity to handle the soaring costs of these events. 

This dissertation does not back away from the difficult task of analyzing disaster financial 

preparedness and addresses, with confidence, the challenges and solutions to reduce public 

exposure. It offers an extensive examination of the different measures and resources mobilized 

by the governments of Taiwan, Japan and China. The international community has exposed the 

                                                      
262

 See Disasters in East Asia in Appendix. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

155 
 

substantial rise in economic losses in the past two decades. It has also warned governments 

against the economic perils of relying exclusively on traditional post-disaster financing 

models. On the basis of the observation and warnings of the international community, this 

dissertation has established a theoretical framework guided by the theoretical foundations of 

functionalism and disaster theory. These two theoretical foundations serve as a theoretical 

support for the two composing elements of a coherent financial protection (i.e. the 

implementation of ex-ante financing instruments and a broader distribution of risk). 

In Chapter 2, Chapter 3 and Chapter 4, the national disaster management plans set up in 

Taiwan, Japan and China were confronted with these two elements. The final results 

presented in Chapter 5 show that these countries have taken positive actions to increase 

financial protection. But it must be recognized that, of the three cases analyzed, some 

governments have invested more in the implementation of ex-ante financing instruments and 

a broader distribution of risk than others and are, therefore, considered better financially 

prepared. Despite the efforts and policies adopted, the governments of Taiwan, Japan and 

China continue to bear the financial burden of handling the majority of economic losses, and 

to resort to post-disaster financing instruments to assume their financial responsibility. Given 

their exposure to natural disasters and the rising costs associated with these events, the 

governments of Taiwan, Japan and China have no choice but to shift towards effective 

national disaster risk governance that will promote private coverage and preserve public 

finances. 

The originality of this research is that it deals with a current and relevant problem. The 

economic impacts of natural disasters will remain a major point of concern for governments 

for years to come. Preparing for the cost of recovery and reconstruction is an indispensable 

requirement to secure post-disaster resources and strengthen budgetary discipline. From a 

typology of measures and actions proposed by the international community, this dissertation 

has conducted an in-depth investigation of the different national disaster management plans 

established by three of the most natural disaster-prone countries in the world. The empirical 

evidence collected and analyzed during the research generates sufficient information to 

validate the hypotheses and answer the research questions brought up in Chapter 1.  

Using a descriptive approach, this dissertation features criteria of trustworthiness, 

precision and reliability. Written in an accessible and comprehensible manner, it aims at 

contributing to the literature in the field of disaster management studies by highlighting the 

benefits arising from the capital and technical expertise of the private sector and the security 

associated with preventive and protective budgetary resources. In addition to its theoretical 

contribution to fill the gap in scholarship on financial protection, this dissertation introduces a 

series of suggestions and recommendations. Findings are expected to be used by vulnerable 

governments as a learning platform to strengthen their capacity to confront the menace of 

forthcoming disasters. The study of financial protection has long suffered from a lack of 
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academic scrutiny, therefore it is time to rectify this matter and provide policy-makers and 

public officials with viable solutions supported by a logical and convincing argumentation. 

 

6.4 The future of disasters 

 

This dissertation reveals the efforts and policies undertaken in Taiwan, Japan and China 

to tackle the financial costs of natural disasters. However, deeper research on the measures 

adopted in other Asian countries is necessary to obtain a better perception and understanding 

of the regional situation. Another possibility is to investigate how the governments in the 

United States and Europe prepare for natural disasters. Asia is not the only continent affected 

by these events, but it is certainly the one where the difference between economic losses and 

insured losses is the widest. Examining the national disaster management plans implemented 

in developed countries, with a long history of disasters and advanced catastrophe insurance 

markets, could serve as a model for less-prepared governments to follow and lead to the 

importation of new financial solutions. Assessing the situation and experiences of other 

countries constitutes one area worthy of further research.  

Another one would be to study the problem from the theoretical foundation of 

cost-benefit analysis (CBA).
263

 Often used by governments, it allows for the appraisal of the 

feasibility of a given policy. In the context of financing natural disasters, CBA could help 

governments identify the most appropriate strategy and the most suitable financing 

instruments, according to their degree of vulnerability, the country‟s economic development, 

the state of public finances and the extent of private insurance coverage.  

Finally, this dissertation would like to suggest a broader area worthy of further research. 

As stated, the economic impacts of natural disasters challenge national borders. The majority 

of the countries in East Asia are subject to environmental catastrophes and their subsequent 

consequences. Engagement in disaster risk management has the potential to build mutual 

trust, and reduce misunderstanding and miscalculations between countries with strained 

relations. In reference to tensions in the East and South China Seas over territorial 

sovereignty, it seems that the need for such mutual exchange and common inspirations has 

never been greater. If the pooling of resources at the subnational level is coherent from an 

economic perspective, it also provides a political opportunity for governments to cooperate 

where and when there are mutual interests and gains to be derived. Inspired by liberal and 

neoliberal institutionalist theories, the argument would be to use international cooperative 

efforts in the field of disaster risk management not only to lower the economic impacts of 

natural disasters, but also to establish an effective way to maintain amicable and secure 

peaceful relationships in the region. Confidence-building measures (CBMs) represent a tool 

                                                      
263

 The purpose of cost-benefit analysis is to provide a consistent procedure for evaluations decisions in terms 

of their consequences (Dreze and Stern, 1987). 
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to create confidence between disputants in a relatively low-cost and low-risk manner.
264

 For 

instance, the ASEAN Agreement on Disaster Management and Emergency Response 

(AADMER) offers guidelines for effective measures to achieve a substantial reduction of 

disaster losses in lives and in the social, economic, and environmental assets, and to jointly 

carry out responses to disasters and emergencies through concerted coordination. 

Complementing the AADMER, the ASEAN Regional Forum (ARF) has been looking at 

disaster risk management as a means to reduce the security threats posed by natural disasters. 

To address growing regional concerns, the ARF has operated the ARF Disaster Relief Exercise 

(ARF DiREx) since 2009. The ARF DiREx tests civil-military effectiveness and efficiency in 

its response to large-scale disasters.
265

 It gives a unique chance to national armies to 

participate in military operations other than war (MOOTW). It is certain that natural disasters 

will remain a menace for governments in the future. Their increasing frequency, combined 

with the growing concentration of people and assets in urban areas, are likely to raise the 

costs of handling such events. To prepare for the next catastrophe, governments are required 

to improve national disaster risk governance in order to ensure financial protection. This will 

involve greater integration of every societal actor at the national level and a search of global 

solutions at the subnational level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
264

 CBMs can improve relationships, signal constructive intentions and demonstrate commitment in order to 

avoid escalation. 
265

 The ARF DiREx takes place every two years and is co-hosted by one ASEAN member state, as well as one 

non-ASEAN ARF member. Organized by Malaysia and China, the scenario of the ARF DiREx 2015 (24-28 

May) proposed to assess the region‟s preparedness and resilience to a super typhoon impacting the Northern part 

of Peninsular Malaysia. In total, more than 2,400 participants took part in the 2015 five-day exercise. 
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Appendix 1: Disasters in East Asia 

 

Countries in East Asia are frequently exposed to natural disasters, including earthquakes 

and tsunamis, typhoons, floods and landslides. The presence of large populations in coastal 

cities increases the vulnerability of the region. Among the most affected countries, Taiwan, 

Japan and China have had a long history of environmental catastrophes. The following 

sections present a more specific review of documentation and recent literature on the three 

cases being examined in this research. 

 

Taiwan Case Study 

 

Chen et al. (2006) provided an excellent review of the evolution of Taiwanese disaster 

management system. Based on central and local government ordinances, regulations and 

reports, as well as research papers, they conclude that the island has made massive progress 

since the 1940s. Before 1995, there were no official disaster-related laws. The police and 

military forces were the major responders in case of disasters. The 1964 Paiho earthquake 

forced the government to think how to handle response and recovery operations. The 

Standard Procedure for Natural Disaster Assistance was enacted in 1965 as the standard 

procedure to follow in the aftermath of a catastrophe. From 1994 to 2000, the government 

added pre-disaster preparedness measures under the Natural Hazard Mitigation Program, 

while the colossal losses of the 921 earthquake compelled the Legislative Yuan to pass the 

Disaster Prevention and Response Act in 2000.The Standard Procedure for Natural Disaster 

Assistance and Natural Hazard Mitigation Program were then suspended after the 

promulgation of the Disaster Prevention and Response Act. Chen et al. find that the evolution 

of disaster management in Taiwan had a strong relationship with the occurrence of natural 

disasters. The island is highly vulnerable to the economic impacts of such events.  

In their evaluation of catastrophe reinsurance contracts, Lin and Lai (2012) sampled 208 

disasters with significant property losses. They estimate that the average per occurrence loss 

natural disaster in Taiwan is NT$6.2 billion ($207 million), of which 142 events are caused 

by typhoons and its average loss is NT$5.7 billion ($190 million). The negative consequences 

of natural disasters are not limited to property losses. Lin et al. (2012) studied the damage 

caused by earthquakes and how it could affect normal business operations and disrupt the 

function of the industrial chain. They set up two scenario earthquakes with 475-year return 

periods to simulate the maximum damage to northern Taiwan and to central and southern 

Taiwan. They conclude that the industries affected the most in the north are manufacturing, 

food services and entertainment, storage and retail trade, and public and construction industries. 

The repercussions effects for food services and entertainment are particularly important in 

central and southern Taiwan. The reason is that the upstream industry for food services and 
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entertainment is farming, which is mainly located in central and southern Taiwan.  

The danger associated with earthquakes has received considerable attention. The 921 

earthquake triggered numerous studies and researches. Chan et al. (2006) looked into the 

effectiveness of the island‟s emergency preparedness and disaster response system after the 

catastrophe. They highlight the following problems: (i) ineffective command center; (ii) poor 

communication; (iii) lack of cooperation between the civil government and the military; (iv) 

delayed prehospital care; (v) overloading of hospitals beyond capacity; (vi) inadequate 

staffing; and (vii) mismanaged public health measures. Hsu et al. (2006) built up an 

event-based seismic hazard assessment and financial analysis model for earthquake disasters. 

Using the Monte Carlo simulation technology, their model constructs an annual exceeding 

probability curve, which relates probability to size of loss, the specific event loss and allows 

for the evaluation of different insurance and reinsurance programs. They argue that their 

earthquake assessment model can provide more information than traditional methods. They 

suggest that TREIP should increase the earthquake protection capacity and could use their 

model to see how much the cost of insurance will increase.
266

 In a later work, Tsai and Chen 

(2010) adapted the same model and applied it to problems with the tourism industry in 

Taiwan. They discuss common risk management strategies such as retention, mitigation and 

transfer of risk. In order to assess the influence of natural disasters on the tourism industry, 

they propose both rapid assessment and detailed assessment modules based on various 

requirements and scopes. Xue et al. (2011) specifically studied the residential earthquake 

insurance. Their article aims to link post-earthquake damage of structural components to 

direct financial loss for reinforced concrete residential buildings based on post-earthquake 

damage evidence. They recommend a new assessment procedure for earthquake insurance 

claims based on both damage and loss evaluation.  

Typhoons and floods have also been the subject of several economic examinations. 

Esteban et al. (2009) conducted a research on the potential decrease in the productivity of 

urban workers due to an increase in tropical cyclone-related downtime. Their results show 

that a decrease in productivity could cut Taiwan GDP by up to 0.7%. This simulation should 

be viewed with caution, but it can provide a feel for the magnitude of the likely indirect 

economic impacts of an augmentation in tropical cyclone (typhoon) intensity. Chen et al. 

(2006) summarized information about floods and discussed possible mitigation strategies 

such as flood protection measures, reservoir detention, watershed management and flood 

insurance planning. If they appreciate the collaboration between research institutes, central 

and local governmental agencies, and private organizations to implement the National 

Science and Technology Program for Hazard Mitigation, they deplore the lack of coverage 

for flood damage. The problem of insurance protection was reviewed in Chang et al. (2008). 

                                                      
266

 In 2005, the relevant authorities revised the Regulations Governing Taiwan Residential Earthquake Insurance 

Pool (TREIP) and Risk Transfer Scheme, proclaiming TREIF as the pivotal organization of the program to 

ultimately assume all the obligations and liabilities and to actively promote TREIF independent operation. 
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The latter pointed out that rising damage triggered tremendous attention on public assistance, 

as well as a demand for the establishment of a national flood insurance program. They build a 

probabilistic-based simulation model to conduct a risk management analysis for the design of 

a residential typhoon/flood insurance program. They look at three policy options (mandatory, 

semi-mandatory, voluntary with mandatory offer) and conclude that an affordable insurance 

program is not possible without the participation of the government in the risk transfer 

mechanism. To maintain financial sustainability, public support to cover these climate-related 

losses should be accompanied by promoting risk mitigation efforts.  

 

Japan Case Study 

 

The 2011 Tohoku earthquake and tsunami has produced a vast literature on the impacts of 

the catastrophe and on disaster management in Japan. Smits (2014) placed the 2011 Tohoku 

earthquake and tsunami in historical perspective. By looking backward, he identifies the 

pitfalls to avoid and assesses the allocation of resources for dealing with massive earthquake 

and tsunami disasters. He considers that the best hope for future disaster mitigation is to 

improve antiseismic engineering and flexible disaster-relief capabilities. Kingston (2012) 

brought together the analysis and insights of a group of distinguished experts on Japan to 

examine what happened and how various institutions and actors responded. The contributors, 

many of whom experienced the disaster first hand, evaluate the wide-ranging repercussions 

of the catastrophe and how it is currently transforming Japanese culture, politics, energy 

policy and urban planning. Samuels (2013) explored the country‟s post-earthquake actions in 

three key sectors: (i) national security; (ii) energy policy; and (iii) local governance. By 

examining the catastrophe and its aftermath alongside past disasters in Japan, China and the 

United States, he outlines Japan‟s rhetoric of crisis and shows how it has come to define 

post-3.11 national politics and public policy. Suzuki and Kaneko (2013) studied the country‟s 

capacity for disaster risk governance and its crisis management system in response to the most 

devastating catastrophe that Japan has ever encountered since WWII. They address several 

features of the government management practices (e.g. rescue and relief operations, 

communication delivery) that have challenged disaster risk governance. They suggest 

hastening the reform of government institutions, including organizational arrangements and 

legal instruments to strengthen disaster preparedness and emergency countermeasures. They 

also propose to make public administration more accountable and transparent. Drawing on the 

experience and lessons from the catastrophe, Shimizu (2013) discussed the integration of the 

concept of resilience into disaster management and public policy. She estimates that the weak 

resilience level in policy was the result of the aggregated absence of institutions and actions 

related to resilience, especially linkage between pre-disaster and post-disaster management, 

coordinated actions between different governmental agencies, consistent policy formation 
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process and knowledge production development. She adds that similar problems were already 

identified after the 1995 Kobe earthquake. Tachi (2015) also analyzed the lessons learnt from 

the 2011 Tohoku earthquake and tsunami, but from the perspective of water-related disaster 

management. Additional studies and researches focused on the economic impacts of the 

catastrophe. Ando (2015) looked into the repercussions for the regional production networks 

and global Japanese trade, while Ono (2015) highlighted the role of the resilience and 

preparedness of the private sector. Watanabe (2014) considered that in order to maintain 

business continuity production (BCP) at the time of natural disasters, business continuity 

management (BCM) should expand its scope by including stakeholders and regional BCM 

based on PPPs. Park et al. (2013) examined the supply chain process of Japanese 

manufacturing companies and reflected on the lessons in terms of disaster planning and 

recovery responses. They believe that no Japanese companies have yet achieved supply chain 

design information (SCDI) portability in response to major environmental catastrophes.  

Prior to the 2011 Tohoku earthquake and tsunami, the negative effects of natural disasters 

had been thoroughly studied. Sawada and Shimizutani (2008) investigated the coping 

strategies developed by the victims of the 1995 Kobe earthquake. Using household-level data 

collected after the catastrophe, they show that if the government had encouraged households 

to obtain earthquake insurance, fewer households would have had to cut their level of 

consumption. Hayashi (2011) provided an overview of how economic reconstruction is 

carried out after natural disasters. He argues that Kobe‟s economy slid into a long decline, 

except for the short period during which reconstruction spending provided a temporary boost. 

The disaster legacy is still lingering in permanently lost opportunities and weakened local 

public finances. Japan is traditionally a natural disaster-prone country. In addition to 

earthquakes, it is also subject to typhoons. Park et al. (2011) examined the long term changes 

in tropical cyclones (typhoons) that made landfall for the period of 1977-2008. Their results 

show that the augmentation of tropical cyclones (typhoons) in Japan is due to the enhanced 

southerly steering flows over the East China Sea. Based on the country‟s experience of 

typhoons, Zhang et al. (2013) presented an approach to develop a reliability-based 

vulnerability model for the assessment of typhoon induced wind risk of residential buildings. 

They observe that Japanese building codes have been revised several times. At earlier years, 

these efforts and the revisions were concerned with structural performance of buildings. More 

recently, attentions have been extended to non-structural elements of buildings such as roof 

elements, windows and claddings, causing a decrease in the damage of residential buildings 

(Zhang et al., 2013). Iwata et al. (2012) conducted a research on the relationship between 

public/private mitigation and disaster damage, and considered public and private mitigation 

separately. They find that public mitigation rather than private mitigation has contributed to 

reduce the total damage resulting from natural disasters. Using prefectural panel data from 

1975 to 2007, they also reveal a wide gap between the efficiency levels of public mitigation 
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measures among prefectures, despite evidence that these measures are capable of mitigating 

the damage incurred. In particular, the effects of public mitigation in urban prefectures are 

smaller than those in rural prefectures. Shaw (2014) studied the importance of community 

involvement in emergency response and recovery. To ensure sustainability in the community, 

he insists on linking local government programs and policies, especially between different 

sectors like education, health, sanitation, housing and livelihoods. His book provides a broad 

range of insightful and detailed cases of official disaster management system and 

community-based organizations. Mullins and Nakano (2016) addressed the Japanese 

responses to the 1995 Kobe earthquake and the 2011 Tohoku earthquake and tsunami. 

Through a collection of diverse essays, they critically examine the diverse political, religious, 

social and cultural reactions, where grass roots activism challenges official complacency and 

assumptions about right to rule. 

 

China (Shanghai) Case Study 

 

From a historical perspective, China is certainly not immune from the scourge of natural 

disasters. Shi (2016) edited a collaborative book, titled Natural disasters in China, 

introducing the spatial and temporal patterns of natural disasters in the country from 1949 to 

2014. The different authors evaluate natural disaster risks, summarize the key strategies of 

integrated natural disaster risk governance and analyze large-scale disaster response cases. 

From earthquakes to droughts, they offer in-depth examinations of all major natural disasters 

happening in China. Natural disasters in the Middle Kingdom have been the subject of a vast 

literature. Some researchers have focused their attention on a specific type of catastrophe, 

like weather and meteorological disasters (Shi and Cui, 2012), earthquakes (Hu, 2002; Wu et 

al., 2013), droughts (He et al., 2011; Wu et al., 2011; Hao et al., 2012; Chen and Yang, 2013), 

floods (Jiang et al., 2006; Li et al., 2012; Nie et al., 2012), typhoons/tropical cyclones (Zhang 

et al., 2009; Chen et al., 2011) and lightning (Zhang et al., 2011). In a true reference work, Yi 

(2015) studied the immediate and long-term impacts of the 2008 Sichuan earthquake on 

China‟s policy, institutions and governing practices. Contrary to the confidence displayed by 

Chinese leadership in its ability to govern and master disaster response, he finds that public 

officials are in fact tormented by various fears: (i) looking weak and incompetent in front of 

the population which could undermine the legitimacy of the regime; (ii) increasing 

participation of new actors which could threaten the dominance of the Communist Party; and 

(iii) losing control over information which could spiral into public anger and social instability. 

Ge et al. (2012) analyzed the principle, institutional framework and legal construction of 

Chinese disaster management system, and operating mechanisms of disaster management 

departments in pre-disaster, response and post-disaster phases. They estimate that the disaster 

management system in China is a segmental model and is not an integrated management 
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system. Luo (2014) focused on the study of China‟s disaster relief. He considers that as a 

low-probability event, disaster relief is unlikely to become the central task of the government 

and thus tends to be ignored. He adds that, under the promotion incentive mechanism, 

Chinese leaders may place the people‟s dignity and health rights behind economic priorities. 

Such neglect is even strengthened by corruption, venality and other unscrupulous behaviors 

resulting from the nexus between the government and businessmen.  

Wei et al. (2012) examined the high vulnerability of China‟s economic system to natural 

disasters. They point out that an annual average of $39.4 billion in economic losses can be 

attributed to environmental catastrophes, which is ten time the losses suffered by developed 

countries such as the United States. They also calculate that the annual average direct 

economic loss caused by natural disasters is 2.5% of the country‟s GDP. As a result, the 

economic impacts of natural disasters offset a portion of China‟s economic achievements. Xu 

(2014) discussed the risks caused by the multiplication of disasters due to climate change and 

their effects on the insurance industry. He investigates the reason for the limited involvement 

of insurance providers, as well as the ways for the insurance industry to overcome obstacle, 

enabling it to capitalize on future opportunities. The financial repercussions of natural disasters 

also affect greatly Chinese public finances. Zhang et al. (2015) proposed a package solution to 

improve the efficiency of public finances dealing with domestic natural disasters, using 

systematic approach of application, distribution and recovery of financial contingency funds. 

They highlight the rather dispersed administrating departments in charge of natural disasters 

and the potential risk for emergency response. They also raise the problems of the lack of 

standard procedures, supervision of public funds and exchange between local and central 

authorities. 

The Yangtze River Delta area has a relatively high vulnerability to natural disasters. In 

the last decade of the twentieth century, this region suffered three catastrophic floods (1991, 

1998, 1999). According to Ge et al. (2013), these floods were among the top ten natural 

disasters in China for the period of 1900-2009 in terms of economic damage. The delta region 

is one of the most developed in the country. It accounted for 1% of China‟s land area and 

7.6% of its population, but created 17.6% of the country GDP, produced 37.6% of its exports 

(by value) and attracted 41.8% of transnational investment in 2010 (Ge et al., 2013). Zhou et 

al. (2014) examined the empirical evidence on the spatiotemporal patterns in overall 

vulnerability to natural disasters in China over the last ten years. Using provinces as study 

units, they found that, in 2000, Shanghai, Beijing and Tibet were the most socioeconomic 

vulnerable provinces. By 2010, Shanghai and Tibet retained their placement in the high 

vulnerability category. Their findings are coherent with previous studies from Wei et al. 

(2004) and Huang et al. (2013).  
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Shanghai‟s vulnerability can be attributed to its rapid urbanization and high economic 

development which make more assets exposed to natural disasters. Zhou et al. (2013) 

explored the trend variations in disaster losses and losses expressed as a percentage of GDP 

(loss/GDP) for 31 provinces for the period 1990 to 2011. They argue that economically 

developed areas can better resist and respond to natural disasters. Due to the growth rate in 

economy greater than disaster losses, the economic growth led to a steady drop in the direct 

economic losses/GDP for developed areas such as Shanghai, Tianjin and Guangdong. The 

problem for Shanghai is that demographic trends and raising property value increase 

economic risks. In case of a major catastrophe, the economic losses for the city would be 

colossal (Ge et al., 2013). Floods are the main threat to the city. Nicholls et al. (2008) ranked 

Shanghai as one of the top twenty cities in the world in terms of population exposure to flood 

risks and economic assets value exposure. The expected annual risk is estimated as 2,000 

persons/year in terms of loss of life and $73 million/year in terms of economic damage. Only 

a handful of studies have focused on disaster management in Shanghai. Zheng and Xie (2014) 

considered that the Comprehensive Coordination Center in the Fengxian district can play a 

positive role to improve effectiveness, efficiency and accountability of natural disaster risk 

governance. They estimate that natural disaster risk governance can be improved from policy 

experiments and experiences learnt from implementation. Xie et al. (2014) investigated the 

importance of disaster risk-mitigating measures as perceived by Shanghai residents. Using a 

structure questionnaire survey, they conclude that the general public has not actively engaged 

in disaster risk management. To raise awareness, they propose the utilization of creatively 

crafted messages to spread risk education and communication. 
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Appendix 2: List of Interviewees 

 

All the following participants were informed of the academic purposes of this research 

and agreed to be interviewed by this author. They were all noticed that their responses might 

be employed entirely or partially in the contents of this study. However, in the eventuality of 

publication, one participant asked not to be named.  

 

Taiwan Case Study 

 

- Chiau Wen-yan (邱文彥), Legislative Yuan, Internal Affairs Committee. 

Interview conducted in Taipei on May 19, 2015. 

- Chou Kuo-hsiang (周國祥), Executive Yuan, director-general of the Office of Disaster 

Management.  

Interview conducted in Taipei on May 5, 2015. 

- Grace Huang (黃素霞), executive director at Willis Group / Jimmy Tsai (蔡至勛), 

divisional director. 

Interview conducted in Taipei on September 9, 2015. 

- Homer Kuo (郭鴻文), vice president at Taian Insurance.  

Interview conducted in Taipei on September 23, 2015. 

- Lee Hong-yuan (李鴻源), former minister of the Interior.  

Interview conducted in Taipei on July 7, 2014.  

- Raphael Lin (林承斌), vice president of commercial insurance sales at Fubon Insurance / 

Thomas H.Y. Wang (王宏遠), safety, health and loss control department. 

Interview conducted in Taipei on May 22, 2015. 

- Tseng Chu-wei (曾巨威), Legislative Yuan, Finance Committee. 

Interview conducted in Taipei on April 28, 2015. 

- Warren Chang (張萬里), president of TREIF. 

Interview conducted in Taipei on April 16, 2015. 

 

Japan Case Study 

 

- Kazuya Fujimura (藤村和也), vice president of AIR Worldwide.  

Interview conducted in Tokyo on August 6, 2015. 

- Kazuyoshi Hotta (堀田一吉), Faculty of Business and Commerce (Keio University). 

Interview conducted in Tokyo on August 7, 2015. 

- Keiichi Hayashi (林圭一), International Department, The General Insurance Association of 

Japan.  

Interview conducted in Tokyo on June 2, 2015. 
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- Koji Yamamoto (山本耕嗣), head of catastrophe management at Willis Re / Lin Ke (柯琳), 

catastrophe risk analyst / Ajay Lokhande, senior associate. 

Interview conducted in Tokyo on August 4, 2015. 

- Motohiro Sato (佐藤主光), Graduate School of Economics, Applied Economics 

(Hitotsubachi University).  

Interview conducted in Tokyo on August 6, 2015. 

- Tadashi Baba (馬場忠), managing director at JER / Takashi Kubota(永保田 高司), general 

manager / Masaki Obuse (小布施正紀), manager. 

Interview conducted in Tokyo on June 2, 2015 

- Tomohisa Sashida (指田朝久), Graduate School of Social Design Studies (Rikkyo 

University).  

Interview (written) sent on September 1, 2015. 

- Yasuki Sawada (澤田康幸), Faculty of Economics (University of Tokyo).  

Interview conducted in Tokyo on August 7, 2015. 

- Yoshiyuki Kaneda (金田義行), Disaster Mitigation Research Center (Nagoya University). 

Interview conducted in Nagoya on November 6, 2015. 

- Yuichi Hirose, Disaster Management, Cabinet Office. 

Interview (written) sent on September 12, 2015. 

 

China (Shanghai) Case Study 

 

- August Sun (孙俊起), reinsurance director at Willis Insurance Brokers. 

Interview conducted in Shanghai on November 20, 2015. 

- Chen Dongmei (陈冬梅), School of Economics, Insurance Development Planning Project 

Research Office (Fudan University) 

Interview conducted in Shanghai on November 20, 2015.  

- Holly Gao (高青), chief representative of Swiss Re.  

Interview conducted in Shanghai on November 20, 2015. 

- Shi Jun (史军), senior engineer at the Shanghai Climate Center, Shanghai Meteorological 

Bureau.  

Interview conducted in Shanghai on November 17, 2015. 

- Wang Wenchun (王文春), Financial Research Center (Fudan University). 

Interview conducted in Shanghai on November19, 2015. 

- Wen Jiahong (温家宏), Department of Geography (Shanghai Normal University). Director 

of the Center of Excellence for Disaster Risk Assessment and Management (CERAM 

Shanghai). 

Interview conducted in Shanghai on November 17, 2015. 

 


