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Executive Summary 

Risk management in water and climate – the context: 

“Intensify cooperation to reduce the number and effects of natural and man-made disasters” – United Nations Millennium Declaration
“Countries are encouraged to set feasible and quantifiable targets for reduction in water related risk” – Ministerial declaration, Second World Water Forum, The Hague, 2000
“Managing risk to cope with variability and climate change” – Actions from the International Conference on Freshwater, Bonn, 2001

“An integrated, multi-hazard, inclusive approach to address vulnerability, risk assessment and disaster management” – WSSD, Plan of Implementation, Johannes​burg, 2002
Frequency and severity of natural disasters are increasing worldwide, in particular for hydro-meteorological extremes, posing a serious threat to the development of many countries and regions. Losses are increasing worldwide as a result of weather-related disasters, such as storms, floods, landslides and droughts. This increase is partly due to economic growth and the increasing world population that inhabits exposed areas, but it is also believed that changes in the climate are responsible for the increasing impacts and losses. In particular water resources are vulnerable to changes in climate, compounding changes in water use of a growing population that is demanding more and more water per capita as part of its development. 

The Intergovernmental Panel on Climate Change projects changes in rainfall amounts, intensity and frequency distribution in many areas. Although the exact magnitudes and changes on the regional and local level are unknown, climate change poses a real threat to water resources and through water related disasters. Indeed, the increase in the size of population in exposed areas and the economic development will have the biggest impact on water related risk, and thus climate change is just one of many pressures to which the hydrological system and water resources are exposed. However, climate change will pose an additional challenge to a system that is already under considerable stress, and some regions will be impacted negatively even under little to moderate warming of the world’s climate. 
For sustainable development, access to freshwater and the protection against floods and droughts are crucial. Therefore, risk management and adaptation strategies will have to incorporate a broad and multi-facetted array of pro-active measures that all contribute to a less vulnerable society. 

Traditionally, risk management in the water sector has focused almost exclusively on structural measures and rarely on alternative means of spreading and transferring the risks. We highlight the opportunities that are being offered by insurance and other financial services, in preparing for disasters and helping to rehabilitate by providing financial buffer. They can both enable and complement other adaptation measures.
Making creative use of insurance and financial services products is a pro-active means of planning for and dealing with the adverse impacts of climate change; before a disaster strikes, during a disaster and rehabilitation after a disaster. Increasing use of insurance and other financial services and new products should be coordinated and integrated with other adaptation measures. Governments, NGOs, scientists and the financial services sector can work together to improve the adaptive capacity, in particular in developing countries. 
Governments can encourage public-private partnership, involving the insurance and financial sector, and thereby spreading risk and partially relieving public budgets from disaster impacts. Through awareness raising and financial incentives, more pro-active disaster mitigation (i.e. risk minimization measures) can be encouraged. Governments can further provide a framework to increase resilience, e.g. in land-use planning and in the setting of building standards, aided by scientists and experts from the financial services sector. 
The financial services sector consists of a broad range of private and public institutions that offer insurance, financing, and asset management products. Insurance products, for instance, can help to recover more swiftly after a shock. Additionally, by setting standards for insurance policies, the sector can also aid damage mitigation and adaptation efforts. The private sector can assist in risk area mapping and by offering estimates of probable maximum losses (PMLs – see box 4). These activities can help in estimating resources needed in the event of a disaster, thereby assisting governments to assess their probable liabilities and preparing for disasters. Other products include microfinancing and microinsurance schemes for those groups usually excluded from financial services. Successful schemes frequently involve development banks, at least during the initial phase. From the perspective of development banks, increasing use of insurance for large infrastructural projects can reduce the amount of investments lost due to natural disasters. 
If knowledge on the potential risks from weather-related disasters is available, and the government has resources available due to a better planning, it is likely that business can step in and that a public-private cooperation for risk arrangements can work. Scientists can offer knowledge on the current climate, climate change, and regional weather forecasting, improving the chances to plan and provide for resources needed in the event of calamity. 

Vulnerability to water-related disasters is highest in developing countries, where adaptive capacity is limited – specifically, the ability to implement integrated water resources management and integrated risk management – compounded by low insurance penetration and absence of financial services. New private-public partnerships in risk management can help to strengthen resilience of these countries, when focusing on preparedness. This is also true for developed countries, which are increasingly impacted by water-related disasters as well. The flooding in Central Europe in August 2002 is a very good example. More efforts must and can be put into understanding risks, and attempts must be made to use and invest resources most efficiently, pro-actively addressing the risks of water-related extreme events. With efficient resource use in disaster preparedness and disaster response, sustainable development can be strengthened.

This joint report by the Dialogue on Water and Climate (www.waterandclimate.org) and Munich Re addresses the increasing impacts of water-related disasters and its increasing losses and it discusses the role that insurance and other financial services can play in an integrated and pro-active risk management. The report is structured around the so-called disaster cycle, and describes current roles, responsibilities, tools and coping strategies of relevant sectors and stakeholders. It provides an integrated view of the disaster management continuum, encouraging new partnerships and funding mechanisms for developing and industrialized countries, in order to create safer and more sustainable societies.

1. Introduction

This chapter describes the current situation, i.e. the increasing frequency and intensity of water related disasters (such as floods and droughts) and associated losses, the particular vulnerability of developing countries, the dominance of ex-post measures instead of pro-active coping strategies, and a lack of coordination between the various sectors and stakeholders, in particular insurance and other financial services, governments, NGOs, development agencies, science and engineering, and vulnerable communities.

The disaster cycle (Fig. 1) serves to structure this report, by addressing the various phases of disaster prevention, preparedness and response, recognizing that this scheme simplifies some of the complex interactions and different constituencies working simultaneously. 

This report does not address the need for climate change mitigation, but focuses on adaptation.
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Fig. 1: The disaster cycle or disaster management continuum (after Warner 2002)

1.1. Increasing Risk of Water-related Disasters

Extreme weather events have caused ever-increasing damages worldwide. Table 1 shows that the economic losses resulting from great weather disasters have increased by a factor of more than six when comparing the last ten years with the sixties. With respect to the insured losses this increase even more striking: the factor is ten. The fact that the number of events increased from 16 in the sixties to 58 in the same period, a factor of less than four, reveals that the average loss per "great" event has increased.
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Table 1: Great Weather Disasters (excluding other natural disasters) – economic and insured losses
The number of small and mid-sized disasters shows the same trend. However, the disaster data base (Munich Re NatCat) is also affected by developments in communication technology. Today, the internet provides information on small events in the remotest areas of the world; only 20 years ago these news would never have reached the data banks. Exceptions are the big events called great natural disasters and great weather disasters, events that exceed the self-help capacity of the affected regions and require interregional or international assistance. Normally this is the case when thousands of people die, hundreds of thousands are made homeless or economic losses that are substantial for the respective economy occur.

Analyses of the number of people affected by weather-related disasters (Mueller, 2002) show that this number has doubled over the past decade, relative to global population size. The absolute number of people affected has almost quadrupled.

Great Natural Disasters 1950 - 2002
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Fig. 2: Number of “Great natural disasters” 1950 - 2002

Notably, the number of weather disasters, such as windstorms, floods, landslides and droughts has increased more rapidly in the last decade of the 20th century than the number of earthquake disasters (Fig. 2). The number of disaster related fatalities has shown different trends for different regions. Better early warning and protection measures seem to be more successful in some regions than in others:

Total number of people killed
1982 - 1991
1992 - 2001
Africa
575 160
40 076

Americas
60 147
79 293

Asia
328 886
463 681

Europe
40 577
35 994

Oceania
1 130
3 319

Table 2: Disaster related fatalities (source: Red Cross 2002) 

The main causes for the dramatic development of losses related to extreme events are the growth in population and economic values and people's tendency of settling in exposed areas such as flood plains and coastal areas as well as in large conurbations, increasing the vulnerability to water-related extremes. Additionally, a lack of knowledge with respect to local hazards (e.g. refugees coming from other regions, tourists, etc.) and - sometimes wrong - trust in protection systems play a role.

Another factor that is likely to contribute to the increase in water-related disasters, is climate change, associated with a change in frequencies and intensities of extreme hydro-meteorological events. Climate science suggests that not only the mean of specific climate parameters - such as temperature - increases, but also its variability (variance), yielding a disproportional increase in extremes (Fig. 3). The Intergovernmental Panel on Climate Change (IPCC) concludes in its Third Assessment Report that the frequency of extreme precipitation events has increased over the past 100 years (IPCC 2001a). Over a few areas, summer continental drying and associated risk of drought has also increased. The Panel states that "Part of the observed upward trend in disaster losses over the past 50 years is linked to socio-economic factors, such as population growth, increased wealth, and urbanization in vulnerable areas, and part is linked to climatic factors such as the observed changes in precipitation and flooding events." This is particularly noteworthy, since there have been numerous endeavours to reduce risks in many areas, and these efforts appear to have not been able to curb the increasing loss trend (Vellinga et al, 2001).

For the future, IPCC states that intense precipitation events are very likely to occur more often over many areas. Droughts are likely to increase over most mid-latitude continental interiors, while there is lack of consistent projections in other areas. It is important to note here, that current risk management usually does not take into account possible changes in climate variability and hydro-meteorological extremes.
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Fig. 3: Shifts in the frequency of extreme weather events (from Vellinga et al. 2001).

The IPCC suggests that timely adaptation to climate change can result in substantial reduction in losses, in particular in the most vulnerable regions, i.e. developing countries (IPCC, 2001b). 

1.2 Vulnerability of Developing Countries

Developing countries are particularly vulnerable to the effects of weather extremes. They lack adaptive capacity, and water-related extremes are more likely to turn into disasters. For instance, although higher weather-related economic losses occur in wealthy countries, most of the human suffering (death toll, injuries, loss of income) occurs in poor countries. Also the relative magnitude of economic losses is higher in poor countries. 

An example for a developing country’s economic vulnerability is given in Fig. 4, which shows how disruptions of the GDP growth of Ecuador coincide with disasters and El-Niño events.
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Fig. 4: GDP and El Niño Events in Ecuador (from ISDR 2002)

El Nino may have increased the incidence of poverty in affected areas of Ecuador by more than 10 percentage points (WDR 2001). The 1998 El Nino caused damages in Peru that were equivalent to 5% of GDP. Other countries affected by water-related disasters are Venezuela, where in 1999 losses due to landslides amounted to the equivalent of 10% of GDP. Damages from Hurricane Mitch in Honduras in 1998 were even estimated to have reached 70 % of GDP (POVCC 2002).The poorest, living in informal settlements in marginal, high-risk areas (e.g. prone to flooding or landslides) and makeshift houses are often most vulnerable to disasters.

There are several reasons for the high vulnerability and lack of adaptive capacity of developing countries and their economies to water and climate risks. Many of them are in semi-arid to arid regions with high – and potentially increasing - climate variability. Economically they strongly rely on one sector, e.g. agriculture (often rain-fed), forestry, or fishery, with particular sensitivity to climate. Inequitable land distribution, rapid urbanization, and high population density pose additional risks. In these countries it is often difficult to establish effective institutional and legal frameworks for risk management. Resources to adapt to climate risks and to absorb disaster losses are very scarce, limiting the implementation of early warning systems, protective structures, civil defence and catastrophe management.

The current situation in insurance and other financial services only emphasizes the imbalance between industrialized and developing countries. Insurance penetration is particularly low in developing countries; about 90% of the insurance market is concentrated with only 15% of the population. In low income countries only about 1% of disaster losses are insured (WWC 2003). Climate change can further increase actuarial uncertainty in risk assessment, leading to increasing insurance costs and reduced availability of insurance, slowing the growth of financial services in developing countries, and increasing the demand for government-funded compensation.

When discussing risk management in developing countries, it is important to note that vulnerability to water-related disasters and other climate effects is closely linked to sustainable development:

- a range of social, political and economic factors, that are the root causes of   
  vulnerability, depend on development;

- disasters can set back development, jeopardize the sustainability of development 
  projects and eventually threaten progress towards the Millennium development goals;

- loans from development banks are often used for disaster recovery at the cost  of 
  development, poverty-reduction, adaptation, and other sustainability goals.

However, neither is high vulnerability of developing countries inevitable, nor is ‘pro-poor’ development necessarily synonymous with vulnerability reduction. For example, poor people borrowing money to buy livestock, tools or raw materials for income-generation, in the event of severe drought or flood not only lose their assets, but may also have to pay off the loans for their initial buys. Climate change is expected to significantly increase the vulnerability of developing countries to water-related risks.

Box 1: 

Megacities

Urbanization and large or mega-cities pose additional risk to people and capital. Water-related extreme events in densely populated areas can create exceptionally high losses due to the high concentration of people and valuable goods. Globally, the number of cities with over one million inhabitants has shown a five-fold increase between 1950 and 2000. In developing countries the urbanization process is even faster.

The majority of the megacities, having a population of at least 10 million, is found in developing countries. Apart from the increase in the number of large cities, there is a general trend of people moving to agglomerations in vulnerable areas, such as coastal zones and flood plains. Due to these trends, the number of water-related disasters is very likely to increase regardless of any change in the number and severity of extreme weather events. Disasters can occur in densely populated areas if rehabilitation of basic functions such as the transportation of food and drinking water supplies and the provision of aid are not achieved shortly after the incident. Additionally, megacities form a worldwide network with interdependencies, in particular with regard to possible impacts on national and global business and trade.

Large cities have a number of characteristics that create an environment of increased risks. First of all, many cities areas are very vulnerable to natural catastrophes, especially if they are located close to coastlines and major rivers, as is often the case. Coastal lowland areas are frequently struck by windstorms and floods. Secondly, large cities produce their “own climate” due to the fact that the air over a city surface heats up more than the surrounding area. This heating up results in thermal convection (rising air), which in turn can give rise to more frequent thunderstorms (lightning strikes) and hailstorms. Thirdly, insufficient building standards can result in a high vulnerability to earthquakes, floods and landslides, in particular in slums of developing countries. Fourthly, the sealing of the ground in urban areas prevents infiltration of runoff, which can give rise to (local) flooding if the sewerage systems' dimensions are not adequate, poorly constructed or not well maintained.

(partly from: Munich Re 2001)

1.3. Current situation in disaster management - 

ex-post measures and lack of coordination

Disaster management is still dominated by ex-post measures rather than pro-active coping strategies towards risk reduction. Coordination and networking between the various sectors and stakeholders - governments, the financial services sector, NGOs, development agencies, science and engineering, and vulnerable communities - is largely lacking.

Governments
In the developing world, the majority of infrastructure is currently government-owned. In developing and industrialized countries alike, governments tend to focus on disaster response, rather than engage proactively in the pre-disaster phase. Disaster mitigation generally is not yet part of governmental infrastructure planning (Freeman and Warner 2001, Warner 2002). Consequently, governments are responsible for funding large parts of disaster losses, in particular for damaged infrastructure. Evidence from several major disasters in Latin America indicates that governments fund approximately half of the direct losses. Also, in many cases governments assume some risk for private disaster losses, e.g. for privately owned infrastructure. Privatization contracts may relieve private owners from liability associated with unforeseen and unavoidable events, such as natural disasters.

After the flood events in summer 2002 in Central Europe, governments in Germany and Austria assumed primary responsibility for flood damages, and public funding was used for rehabilitation and reconstruction. The newly created European Union Solidarity Fund recently granted 444 million Euros to Germany and 134 million Euros to Austria for disaster response (EC 2002b). This type of ad-hoc funding after disasters is not budgeted for and diverts resources from other purposes. It carries high opportunity costs, e.g. in terms of public deficits, cuts in development funding, etc. Currently, efforts are being made to transform the EU fund into a more formal provision for resources  (Box 2).

The typical ex-post approach to disaster risk management by governments, including reallocation of public resources after disasters, also misses opportunities to encourage risk reduction and to lower potential future losses. It may increase moral hazards, when population at risk relies on governmental disaster relief instead of actively reducing their exposure before the next disaster.

Insurance and other financial services

Large parts of the private sector still seem to lack awareness of the increasing risk from water-related disasters. Disaster preparedness is not yet part of many business strategies, despite climate-sensitivity of the sector, e.g. the risk of business disruptions. Exceptions to this are insurance and reinsurance companies, having been affected severely by the dramatic increase of insured losses over the past decades. Hurricane Andrew in 1992, for instance, became a traumatic event for the insurance industry. It forced several US insurers out of business. Although the insurance sector is now addressing climate variability and the effects of natural disasters, this is mostly limited to forwarding the increasing losses to customers, e.g. in the form of increased premiums and deductibles or even withdrawal of coverage in some regions for some hazards. Hereby, the risk is shifted to individuals and governments.

While addressing current climate variability, most insurance companies have not yet factored in climate-change related risks into underwriting premiums and deductibles (UNEP-FI 2002). The insurance sector for example usually calculates risk on the basis of historic loss records, rather than using climate models and predictions to calculate future risk. In a changing climate this procedure is likely to yield negative results due to the lag between losses and premium income. It is necessary to merge to so-called prospective underwriting, i.e. anticipating increases in losses by adequate loading on premiums. This approach is underway at least in the reinsurance market. However, existing market cycles that alternate from soft phases with low prices to hard phases with high prices strongly affect the realization of such policies. 

Besides the insurance industry, development banking is increasingly becoming aware of climate risk, while private banking and investment are not known to be well aware of possible losses due to climate change.

Development banks

Increasing numbers of disasters and related losses require increased funding from the international financial community, in particular from development banks. The Inter-American Development Bank, for example, has increased its average annual disaster-related spending by a factor of 10 in the past five years in comparison to the previous 15 years (Freeman and Kunreuther 2002).

Similar to governments, development banks also mostly still follow a reactive approach to disaster management, with low priority on disaster preparedness. A large fraction of disaster spending goes into short-term disaster relief, with little effect on mitigation or adaptation to increasing climate risk. For instance, in 1992 nearly 20% of loans from the Asian Development Bank were used for disaster recovery (Arriens and Benson 1999). The World Bank has funded $7.5 billion in post-disaster losses since 1980. For example, 30-35% of the World Bank’s infrastructure lending for Mexico in the 1990s was used for rehabilitation from natural disasters (WDR 2001, Freeman 2001, 1999).

NGOs

In the nineties most NGOs had put their focus on mitigation of global climate change by reducing greenhouse gas emissions. Not only NGOs feared and still do that a focus on disaster management could be used as an argument to care less about climate change mitigation by reducing the output of greenhouse gases. But now NGOs increasingly accept that there is also a strong need for more action in disaster preparedness and a pro-active disaster management. At least three arguments lead to this conviction:

· Time: the time for mitigation-only strategy is over because of the visible increase in hydro-meteorological disasters, which may well be related to climate change. Given the limited success in reducing greenhouse gas emissions, it would seem cynical not to support a more proactive disaster management;

· Equity : the enlarging gap between greenhouse gas emitters and victims of hydro-meteorological disasters: Those who produce the least greenhouse gases are most vulnerable and will suffer most from the consequences of climate change;

· Strategy: only a strong commitment of industrialized countries to reduce their green​house gas emissions and to support at the same time the disaster management in developing countries can create a solid basis for the willingness of developing countries to engage more actively in climate change mitigation. The climate summit in New Delhi (2002) was a clear indication of this strategically difficult situation.
Box 2: 

Management of flood risks in developed countries

Globally, insurers bear 20% percent of total weather related losses (Munich Re 1999), for developed regions the respective numbers are: 27% in Europe, 30% in the United States and 34% in Australia. For flood losses these numbers are much lower. 

About the same percentages are being assumed by local and federal governments. The remaining losses are covered by disaster relief providers and ultimately by uninsured property owners. In many instances no commercial flood insurance is available at all,  since only people living in flood plain areas are willing to pay the premiums. This has resulted in a situation in which costs largely have to be covered by governments, often on an ad hoc basis (see “Governments” in section 1.3).

In some countries, governments have attempted to formalize funding and set aside resources, for example in many European countries, New Zealand and the United States. The recent floods along the Elbe and Danube in Central Europe had caused total losses of  approximately € 20 billion, of which just 3-4 billion were insured (Munich Re 2002b). The governments of the Czech Republic, Austria and Germany took up a great part of the total flood losses. As a result Austria had to abandon plans to lower taxes, Germany postponed tax-cuts.

In the US, the National Flood Insurance Programme (NFIP) in the mid 1990s had a deficit of about $800 million, and also the French state-owned reinsurance fund became depleted. Quite recently, the European Commission has established a fund for disaster relief, as an immediate response to the flood disaster in Central Europe. This fund could mobilize at least € 500 million in 2002, and € 1 billion per year afterwards. The Council of Ministers still has to decide upon the regulation and the necessary budget (EC 2002a). 

In The Netherlands, for a major part located below sea level, the flood risk is quite substantial. Flood losses in 1993, 1995 (river floods) and 1998 (heavy precipitation) amounted to € 100 million, € 280 million and € 500 million respectively. The policy in The Netherlands is that flooding as a result of failure of the primary flood defense (be it from seawater or fresh water from the Rhine and Meuse) is not to be insured, but should rather be avoided by structural measures. The possibilities of insuring disaster losses as a result from the failure of regional water defenses will be investigated (Kok et al. 2002). 

Commercial insurance is available for households to cover the losses resulting from heavy precipitation. However, agricultural damage from heavy rain is not yet covered. 

The government has adopted a law in 1998 to cover such losses from public funds, provided the event is declared a disaster. The result is that the costs from the flooding in 1998 were covered, but that the costs resulting from heavy precipitation in 2001 were not, since this was not declared a disaster. Negotiations to initiate a partnership between the government, insurance companies and the agricultural sector have failed, as the farmers demand a reasonable premium and the government refuses to take up too much risk.

Based on these arguments  it seems – from a NGO perspective – necessary to engage in a proactive disaster management strategy, at the same time creating additional incentives to reduce greenhouse gas emissions.  If e.g. greenhouse gas emitters were required to contribute financially to disaster management, this could provide an incentive to reduce greenhouse gas emissions.

2. The Disaster Cycle – An Integrated Approach Across 

Sectors

This chapter describes the different phases of the disaster cycle (Fig. 1) and the respective actors. Phase by phase it tries to identify new partnerships for integrated risk management. Note that this report and the disaster cycle used here do not address any greenhouse gas reduction measures but focus on adaptation.

Phases of the disaster cycle:

1)
Disaster preparedness


- risk & vulnerability analysis / assessment


- awareness raising & disaster mitigation


- risk spreading & transfer


- prediction & early warning

2)
During the disaster


- forecasting & early warning


- emergency relief


- rehabilitation & restoring services

3)
Disaster response


- rehabilitation & restoring services


- recovery & reconstruction


- risk & vulnerability analysis / assessment

2.1 Integrated Risk Management in the Disaster Cycle

Integrated risk management ideally encompasses the various pre-disaster and post-disaster phases (Fig. 1), integrating short-term with long-term coping measures and addressing the different actors working simultaneously and in coordination. In reality though, the different phases of the disaster cycle involve different groups of specialists with little interaction between them, and the need for better risk management is often only recognized after a big disaster. Usually starting at the emergency relief phase, and even more so during the recovery and reconstruction phase, the need for a pro-active approach is felt most strongly. Many examples can be found where a lack of integrated risk management actually increases disaster risk. When, for example, new protective structures are established, often a false sense of security leads to more intensive use and settlement in risk areas. In case of a failure of the protective structure, losses are then much higher than they would have been in the beginning.

2.2. The Disaster Preparedness Phase

The disaster preparedness phase consists of:

- risk & vulnerability analysis / assessment

- awareness raising 

- disaster mitigation, i.e. longer term measures to reduce risk and vulnerability, 

  disaster-proof infrastructure etc.

- risk spreading & transfer

- prediction & early warning

Note, that the first steps of the disaster preparedness phase are also the last steps of the disaster response phase.

Clearly, a pro-active risk management approach needs to put more emphasis on and allocate more funding for pre-disaster activities in order to reduce disaster losses (economic losses, losses of life, welfare and social stability), and with that also reduce the total cost of risk management throughout the disaster cycle.

Unfortunately the urgency of providing response / recovery funding immediately after disasters often leaves little room for new pro-active approaches. Also successes in improving disaster preparedness mostly have little visibility, while response and recovery measures are politically more attractive. Consequently disaster funding of institutions such as Red Cross or UNDP mostly goes into response measures, with little positive effect towards adaptation and disaster mitigation.

In some way though, the increasing number of extreme events and disasters may promote pro-active approaches by raising awareness and providing windows of opportunity: they often encourage action, that otherwise would not have happened or taken much longer.

This chapter presents the sectors that are currently active in the pre-disaster phase, followed by some guidelines / examples how to overcome the still dominant sectoral approach.

2.2.1 Risk and vulnerability analysis

The best decision base for future protection needs and risk reduction measures, including optimum allocation of resources, is obtained through risk and vulnerability assessment, which form the first and last part of the disaster cycle (Plate, 2002). 
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Fig. 5: The disaster cycle or disaster management continuum: Risk and vulnerability analysis 

(after Warner 2002)

Science and Financial Services
Decision making in the insurance sector does not fully take into account information and tools from climate science, such as forecasting or climate modeling. Risk is calculated on the basis of historic loss records, and catastrophe models do not yet incorporate results from general circulation models used by the climate research community. 

Opportunities to collaborate in this respect are warranted, and the predominantly re-active disaster responses need to be replaced with innovative strategies for risk management, based upon the best available climate information and partnerships with governments, policyholders and other actors.

The difficulty faced when applying available scientific information for risk analysis are the high uncertainties inherent to climate predictions. The root cause of these uncertainties lies in the enormous complexity of the climate system. In fact, long-term forecasting of individual floods and droughts that are not related to a global climatic pattern like ENSO, is not yet possible. 

It is important to note, though, the increase in frequency of extreme events and the possible shift in recurrence intervals, e.g. from once in 100 years to perhaps once in 30 years, which may be related to climate change. Even now, preparedness for current climate variability and extreme events is not sufficient.
Science provides a range of tools and relevant information for vulnerability and risk assessments. Information on current climate variability and projections of future climate, as well as climate impact assessments can for example help to assess the potential of crossing critical thresholds, such as the sudden occurrence of glacial lake outbursts, or the sea-surface temperatures exceeding a critical value in the tropics. 

Science also provides a better understanding of the entire hydrological cycle, including the functions of aquifers, soils, wetlands etc. in mitigating the impacts of water-related extreme events, or the additional effects of land-use changes, such as deforestation.

Scientific Tools in Support of Risk Management

Global climate models are important tools for projecting future climate. By simulating processes and interactions in the climate system, they can be used with some confidence for predicting the response to human activity. Global climate models, however, operate at coarse spatial scales, with grid-cells of a hundred to a few hundred kilometers in size. The certainty and consistency of the climate model output with regard to extreme events is not well established.

Regional climate models have a much higher resolution and begin to provide climate information with finer detail, e.g. with respect to local extreme events. Thus regional climate models have the potential to produce improved assessments of regional vulnerabilities and adaptation options. 

Scenarios are plausible future states of the climate system. They are generally derived from climate change predictions of global climate models, based on emission scenarios (e.g. IPCC Special Report on Emissions Scenarios 2000).

Vulnerability and Capacity Assessments (VCAs) are currently developed as integrated and participatory tools for risk assessment and management. VCAs serve the following purposes (Red Cross 2002):

- Assess the risk facing communities and the capacities available to deal with those

  risks;

- Involve communities, local authorities and humanitarian / development

  organizations in the assessment from the very outset;

- Draw up an action plan to prepare for and respond to the risks identified.

Regional climate outlook fora, for example the one held in Southern Africa since 1997, are to develop consensus forecasts that can be communicated to local communities. The forecasts relate seasonal rainfall patterns to larger scale phenomena such as El Niño events, Indian Ocean temperatures and other observable driving forces.

Another dimension of climate predictions is worthwhile mentioning in this context: sufficiently reliable predictions, addressing future water availabilities, can enable water utilities and financial service providers in collaboration with governments to plan their strategic investments in water infrastructure with more confidence. Adequate water infrastructure, in turn, can increase resilience to water-related extremes.

2.2.2 Awareness raising and disaster mitigation

Disaster mitigation is generally understood  as “action or measures to reduce risk and vulnerability against weather-related extreme events”.
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Fig. 6: The disaster cycle or disaster management continuum: Awareness raising and disaster mitigation 

(after Warner 2002)

Governments

A pro-active governmental role in disaster mitigation, e.g. encouraging and providing incentives for risk reduction measures, disaster proofing of infrastructure, and planning for catastrophe finances in advance, can improve resource efficiency. Such a pro-active approach includes land-use planning and zoning, river basin management, and codes and standards for houses and infrastructure. In order to encourage risk reduction, governments can for example support low-interest loans or provide assistance to low-income households. Some of these measures are taken individually, but not yet in an integrated risk management approach.

International assistance and lending programs of the financial sector can provide incentives for governments to develop appropriate infrastructure that improves resilience to water-related extreme events.

Insurance

Insurance has an “appreciable influence” on the behavior of the public and business sectors regarding disaster mitigation and preparedness, through insurance instruments such as the levels of premiums, deductibles and limits of coverage. Public-private partnerships for risk reduction can improve understanding and locating of risks, land-use planning, flood control programs, early warning systems, sustainable forest management, coastal defence, and wind-resistant construction techniques supported by building codes. Geographic Information Systems (GIS) can excellently support these measures, e.g. producing risk maps at all scales. Risk maps, for example, support authorities in land-use planning, but at the same time also help insurance companies in premium calculations. Furthermore, these maps serve a basis for the assessment of loss potentials for given areas.

The strongest incentive for people to prevent losses are deductibles, i.e. if they are required to pay a portion of the losses themselves. Deductibles, if they exceed e.g.  0.5% of the sum insured, can significantly reduce the number of claims and save administrative costs for handling - often minor – claims, and eventually allow the industry to lower the premiums in general. Additionally, insurance companies can also honor preparedness measures by policyholders. So they can set an incentive for a pro-active governmental role.

So far, the awareness raising by the insurance sector in developing countries is very limited. The South Asian studies of the Benfield Greig Hazard Research Centre found only one concrete example: an insurer in Nepal sponsored earthquake awareness and preparedness messages on a local radio station, principally to raise the company’s profile, but subsequently gave this up in favor of other marketing approaches (Karki 2002). However, Indian insurers claimed to be active in raising awareness and public education, and there are signs of growing debate about disaster reduction within the insurance industry in that country (Sharma et al 2002).

New partnerships
New partnerships for building a culture of prevention are encouraged. An example is the Institute for Business & Home Safety (USA), an initiative of the insurance industry that promotes joint activities of business, NGO, government and science for awareness raising and disaster mitigation. Products of this partnership include business recovery guides, software for risk assessment and loss modeling, flood preparedness and mitigation publications, training activities, etc.

2.2.3 Risk spreading & transfer

[image: image6.jpg]Disaster Cycle





Fig. 7: The disaster cycle or disaster management continuum: Risk spreading and transfer

(after Warner 2002)

Insurance

Insurance is in itself a form of disaster preparedness by transferring and sharing risk (which is different from reducing the total cost of a disaster). The insurance industry has played a major role – arguably a bigger role than any other business sector – in initiatives to reduce the impact of disasters and assist post-disaster recovery through claim payments (Berz 1994). Fourteen of the thirty-eight disaster reduction initiatives identified by Twigg (2001) in his study of corporate social responsibility and natural disaster reduction involved insurers or reinsurers as the main players, and this industry was also involved in many other multi-company initiatives.

Reinsurers provide risk spreading, both among different perils (diversification) and geographically. This enables insurers to cover large single losses. Insurers and reinsurers generally are expected to be able to adapt to increasing losses (Vellinga et al., 2001). However, repeated low-probability high-impact events can seriously endanger smaller and less diversified companies with insufficient reinsurance cover. 

The losses paid by the reinsurance industry often cover the majority of all insured losses of a catastrophic event, depending on a region's market strength and on the size of the loss event. A typical reinsurance coverage is in the range of 50% for well developed markets and can exceed 95% for weak markets. An example for this is Hurricane Gilbert that battered Jamaica in 1988, causing insured losses of 700 million US$. Out of these, 690 million US$, corresponding to 98.5%, were covered by the - worldwide operating - reinsurance industry. 

A big problem traditionally has been flood insurance, since the people wanting to buy insurance are also the frequently affected, turning the insurance into an inefficient system. This mechanism is often referred to as adverse selection. Any comprehensive insurance coverage against floods requires partnerships between policyholders, insurance companies and government, as well as a large risk collective and the ability to reasonably assess the risk as an economically viable base.

In developing countries it is difficult to calculate water and climate related risk and to enforce certain minimum standards, such as building codes or land-use planning. Also people often cannot afford to pay the premiums so that contract enforcement and settling of claims may be difficult. Insurance and reinsurance companies are hesitant to engage under these conditions. Hence, alternative schemes are required for developing countries, such as government subsidized or group-based insurance. 

Government support in risk spreading and risk transfer may help for example to overcome the challenge of adverse selection, but government subsidized insurance itself is rather controversial, because it doesn’t allow a market to function. Alternatively, governments or development banks may limit their engagement to a pioneering role, providing a pool to start insurance / reinsurance initial cover, encouraging the private sector to take over. Such public start-up initiatives have proven to work, for instance in the Caribbean (Vermeiren 2000). Cost sharing arrangements for insurance premiums may be such that the role of governments and development banks is successively decreasing, and the involvement of private insurance market is increasing.

Box 3: 

Alternative Risk Transfer (ART) Tools – 

Weather Derivatives and Financial Risk Management

The growing awareness of weather risks has created a new segment for banks in the last years – alternative (risk) products such as weather derivatives.

Weather derivatives are financial instruments designed to hedge or insure customers against adverse weather conditions such as warmer than expected temperatures, excessive rain fall etc. They are typically structured as customized solutions tailored to match clients' needs, following a detailed risk analysis.

Tourist resorts are exposed to climatic or weather risks as tourist numbers and cash flows typically correlate to key parameters like temperature, snow or rain. The following example shows a hedge against excessive rain fall. The seller of the option pays the buyer at maturity a certain amount (tick size) per rain day at the reference location in the reference period and therefore provides the resort with a payout during unfavourable business conditions.


Case Study: Hedge against a “Rainy Summer” – Rain Options



 “Rain Option”

 Maturity:
1 month


 Payment:
Tick Size: Number of Rain Days


 Rain Day: 
Day in the Reference Period with more than [10 mm] 
rain at the Reference Location


 Reference Period:
1st August 1st to 31th 


 Tick Size: 


EUR 14,500
For farmers, group-based agricultural insurance like multi-peril crop insurance can provide important risk transfer and disaster finance mechanism, e.g. in case of droughts. Unfortunately experience with this type of insurance in developing countries is mixed. 

Skees et al. (1999) finds that public multi-peril crop insurance programs badly failed, i.e. the total public cost of these programs has far exceeded their public benefits. Various reasons contribute to this failure, such as high administrative costs of (small) farm-based insurance, covariate risk of natural disaster risks, or governments (for political reasons) undermining insurance programs through direct assistance programs. Farmers may rely on “free” i.e. governmental disaster relief rather than buying insurance up front. Governmental disaster relief may even lead to excessive risk taking by farmers, e.g. growing unsuitable crops in drought-prone areas.
Primary customers for weather derivatives have been utility companies, but there is a push to expand to target customers in the agricultural arena, as well as to other weather-sensitive industries.
Development Banks
Development Banks are increasingly becoming aware of climate risks, but still often lack arrangements for ex-ante funding, such as insurance of large infrastructural projects. The World Bank now recognizes the need to incorporate disaster management to protect their investments in development projects (Kreimer and Arnold, 2000).

International financial institutions recently have begun insuring government-owned buildings and infrastructure. Recent initiatives of the World Bank have focused on insuring government assets as a way to provide protection and stimulate interest in risk transfer.

Governments

Governments need to better understand disaster risk and contingent liability, in order to prepare for disaster and secure sufficient resources to pay for potential disasters ex-ante. Hazard maps and risk analysis for this can often build on existing data and available modeling techniques. Governments also provide appropriate conditions for a functioning insurance market and can encourage the spread of commercial insurance cover. But in addition to that they – as the insurers of the last resort – have the responsibility to insure the “non insurable”. It could be argued that, taking into account the global climate change induced increase of risks especially for the “non insurable”, the international community has a growing responsibility to share and spread these risks.

Governments or the international community, taking an active role in partnerships with the financial sector, can aggregate resources, increase the size of the risk pool and provide insurance at affordable prices (see also Box 1). Some examples of best practices include government group-based insurance programs.

Box 4: 

Catastrophe PML services

The financial services sector can assist policy makers in risk area mapping and by offering estimates of probable maximum losses (PMLs). These activities can help in estimating resources needed in the event of a disaster, thereby helping government assess their probable liabilities and helping them to plan. 

For the estimation of flood risk models are available that can calculate PMLs under certain scenarios, using flow statistics, a model for the river network and elevation, and land-use. From discharge statistics estimates are made of the 10-, 20-, 50-, 100- and 200-year discharges. From the elevation model the flooded areas can be calculated. Using information on land-use the potentially affected settlements can be identified. The accumulation analysis for different classes of insurance can focus on the sub-areas relevant in each case, e.g. residential and commercial areas. If the distribution of liabilities for insurance portfolios is to be analyzed, the percentage of liabilities likely to be affected can be determined for each area and for each flood scenario. 

The last step in the analysis reveals the probable accumulation losses in different accumulation loss zones for the portfolio under consideration. It is extremely unlikely that a flood event will hit all or most of a country at one and the same time. Extreme events are usually limited to specific regions, e.g. individual river regions. Consequently, different accumulation loss zones have to be defined. The accumulation analysis is carried out separately for each of these accumulation loss zones. Fictitious events based on the modeled discharges serve as scenarios. This means, for example, that a 100-year discharge is assumed for the 100-year scenario along all rivers in the accumulation loss zone being analyzed. 

There are some limitations to the estimates, however, for instance the applied discharge return periods cannot be compared directly with loss return periods. The spatial resolution and the accuracy of the information in the individual components of the flood model are limited by the availability of hydrologic, land-use and value accumulation data, which can be problematic in many countries. Finally, flood control measures, which are not considered in the model, may play a decisive role.


 



Example Flood PML graph (Munich Re)

New partnerships

Building upon a growing consensus that market mechanisms should be promoted in risk management, governments together with disaster and development agencies and NGOs are beginning to develop partnerships with the insurance and finance sector, e.g. for new types of insurance cover and mainstreaming risk spreading and transfer with development goals. Public-private risk pooling can improve resource efficiency in disaster spending.

Attempts to generate new partnerships for risk spreading and transfer have to be carefully evaluated, to what extent the risk of the most affected people is shared and transferred, and if incentives are generated to engage in a pro-actively risk minimizing strategy. It remains to be seen, which of the following partnerships from industrialized countries can serve as “agents for change” also in developing countries.

The US National Flood Insurance Program (NFIP), a partnership between governments and insurers, links the insurance premiums paid to the level of protection: once government specialists have certified that communities and households have put particular mitigation measures in place, they are eligible for lower rates from the commercial insurers involved in the scheme or to federal flood insurance. Measures include flood proofing, applying building codes and appropriate land-use regulations. It has been estimated that the NFIP resulted in a reduction of flood damage by about 800 million US$ per year. A part of that reduction in NFIP claims was due to the government buyouts of flood-prone residents after the 1993 Midwest floods (ISDR 2002).

Similarly, the Fiji National Building Code provides minimum standards and guidelines for enhancing disaster resistance of buildings. Upgraded homes are inspected and issued a certificate, which is required to obtain cyclone insurance cover and mortgages. 

The US Federal Emergency Management Agency has recently started a disaster mitigation project towards “disaster resistant communities”, which involves all parts of society, based upon the following three principles:

- preventive action decided at local level

- private sector participation

- long-term investment in prevention




  (WDR 2001)

The Commonwealth Disaster Management Agency has proposed an insurance scheme to enable small developing countries to maintain their international debt payments in the event of a disaster (Twigg).

Microinsurance
Microinsurance is the provision of financial service that uses risk-pooling to provide compensation to (low income) individuals or groups, that are adversely affected by a specified risk or event. Microinsurance schemes, ideally involving a number of partners from the private sector, governments, NGOs and others, are increasingly seen as a way forward in risk spreading and transfer, in particular for developing countries.

In order to make microinsurance for water-related risks available to small-scale farmers and other affected rural or poor people, Skees et al. (1999) suggest index-based insurance, e.g. based upon area-yield, rainfall or soil moisture indices. Such schemes could contribute to lowering the moral hazard inherent to insurance, i.e. the hazard of taking higher risks when being insured (such as growing unsuitable crops in high-risk areas). Contracts are to be written against specific perils or events such as droughts or floods. Such schemes for crop-insurance may require reinsurance or other financial market tools for sharing covariate risk. Efficient pricing of such index-based schemes could be secured by contingency loans, e.g. with the World Bank. 

Microinsurance organizations may also look for reinsuring themselves against covariate risk (i.e. risks that would be common to all their customers). Microinsurance schemes, aiming at the right balance between effective coverage for the poor and financial sustainability, should be developed jointly by NGOs, governments and private companies. In these partnerships, insurance companies are in the best position to provide technical expertise (e.g. actuarial calculations) and assistance with marketing or underwriting. Local level approaches to microinsurance appear to be most successful.

The World Bank is an active promoter of developments in this area. In Cambodia for example, the Bank initiated a project to investigate how private insurance might be used to provide relief to poor farmers. Rather than direct insurance by companies, alternative ways of risk spreading are assessed, such as government-supported insurance pools, local catastrophe funds, and savings and credits schemes.

A successful example of mutual insurance is provided by the Fund for Natural Disasters (FONDEN) for nearly 70,000 farmers in Mexico, which provides cover against crop failure due to droughts, floods and other risks. The intention is to transfer risk to the private sector. In India a federation of self-helped groups called Vaigai Vattara Kalangiyam operates a disaster insurance fund linked to the insurance scheme operated by the state insurance company (Twigg 2002b).

Informal insurance systems can also strengthen resilience against water-related disasters, e.g. reliance on neighbors / families during disasters. In Bangladesh, for example, people who have lost their homes due to flooding are in some cases allowed to rebuild on anyone’s land, under the assumption that the favor will be returned one day.

It is important to note, though, that many traditional or informal risk sharing mechanisms may not work well for climate risks, because these often affect all households at the same time. Therefore, everyone who might be a potential source of help also faces the same hardship. Also climate change may increase climate variability so that associated effects are no longer within the range around which traditional strategies are built (POVCC 2002).

2.2.4 Other partners in disaster preparedness 

Three funds were established under the UNFCCC (United Nations Framework Convention on Climate Change) to support adaptation to climate change and hence are relevant for disaster preparedness:

1. a special climate change fund

2. a least developed countries fund

3. an adaptation fund

Funding would come either from the Annex II parties via the Global Environment Facility (GEF) - items 1 and 2 - or from the share on proceeds of the Clean Development Mechanism - item 3. These funds are addressing a number of risk management activities, such as land management and infrastructure development, preparedness for and management of climate change related disasters, contingency planning in particular for droughts and floods, strengthening of networks for rapid response to extreme weather events etc (decisions from COP 7).

2.3 The “During the Disaster” Phase

The “during the disaster” phase consists of:

- forecasting & early warning

- emergency relief

- rehabilitation & restoring services


Note, that this phase overlaps with the disaster preparedness phase on the one hand and the disaster response phase on the other hand.

2.3.1 Forecasting and Early Warning

[image: image7.jpg]Disaster Cycle





Fig. 8: The disaster cycle or disaster management continuum: Prediction (Forecasting) & early warning
             (after Warner 2002)

Early warning is one of the most effective measures for saving lives, reducing or preventing losses and enabling adequate responses, e.g. in flood risk management. An example is the Cyclone Preparedness Programme in Bangladesh with an impressive reduction of flood-related deaths over the past decades, largely due to early warning and construction of shelters. This program can now alert about 8 million people in the coastal regions through radio warnings relayed by volunteers using megaphones and sirens (Red Cross 2002).

Science

Science can support early warning through a range of tools, from short-term to seasonal forecasting (e.g. for El Nino events), data assimilation, radar (flash flood forecasting) and other remote sensing techniques, GIS and communication technology, e.g.

-
EARS – drought monitoring, early warning and crop forecasting system; this system claims to predict crop yield with 70-80% accuracy at the midpoint of the growing season. Additional information at this point in time gives some more lead time to assess impacts of crop shortfalls and response options such as imports or financial support, but it comes too late still to reduce losses significantly.

-
GMES – Global Monitoring for Environment and Security; this system claims to provide spatial information to assist officials involved in the prevention, emergency, rehabilitation and reconstruction phase of humanitarian crises.

Beyond the technological challenge, the effectiveness of early warning systems also strongly relies on awareness of people and their readiness to follow the advice. Past failures in timely and reliable warnings and often a false sense of security lead people to mistrust or even ignore warning messages. Hence continuous awareness raising and fostering “a culture of prevention” is critical in integrated risk management.

A new partnership on “integrated early warning and disaster risk management”, that explicitly includes the private sector, was presented at the World Summit on Sustainable Development in 2002, aiming at strengthening existing early warning systems and disaster risk management strategies in the context of sustainable development (ISDR).

2.4 The Disaster Response Phase

The disaster response phase consists of:

- rehabilitation & restoring services

- recovery & reconstruction

- risk & vulnerability analysis / assessment


Note, that the final steps of the disaster response phase lead back to the disaster preparedness phase.

2.4.1 Emergency Relief
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Fig. 9: The disaster cycle or disaster management continuum: Emergency relief (after Warner 2002)

Relief funding is often provided on an ad-hoc basis after disasters. It is not well planned and coordinated between the different donors, governments and aid agencies (Warner, Mueller 2002). It may well depend on the media attention given to a disaster. Further, relief efforts are currently separated from longer-term recovery and development, partially due to different needs and different time-frames, but largely also to institutional and funding source separations. 

If emergency relief and other post-disaster funding was pro-actively integrated in a comprehensive disaster management continuum, it could be provided in a more cost-effective manner.

Relief funds need to be made available quickly after disaster in order to minimize human suffering and economic losses. With that goal in mind, the International Federation of Red Cross and Red Crescent Societies (IFRC) has established a disaster relief emergency fund to provide immediate support after disaster, before other donors’ (sometimes delayed) responses.


Fig. 10: Current funding; key donors for weather related disaster relief (source: Mueller 2002).

2.4.2 Rehabilitation and Recovery
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Fig. 11: The disaster cycle or disaster management continuum: Rehabilitation & restoring services; 

Recovery & reconstruction (after Warner 2002)

Governments

Governments are largely responsible for post-disaster activities and funding as insurers of last resort, in which they are often supported by the international community, i.e. in cases where the private sector, e.g. insurance, fails (market failure).

Governments can further support rehabilitation and recovery through measures such as employment support through public work schemes, statutory provisions (i.e. social insurance), and non-contributory social assistance such as food subsidies. Workfare programs, in conjunction with reconstruction and other post-disaster measures, can provide a livelihood to people affected by disasters (Bhatt 1999). An example is the Frente de Trabalho (Work Front) Programme in Northeastern Brazil, which provides employment opportunities in periods of droughts (WDR 2001).

Microfinancing

Microfinancing provides small loans (microcredits), saving accounts and other financial products through microfinance institutions (MFIs) to poor (and often small) farmers who lack access to formal financial services. Microfinance is offered to create self-employment for income-generating activities; it is often based on trust and the borrower often needs to join a group of borrowers. As described earlier, the poor are particularly vulnerable to weather extremes and need protection against water-related risks. Post-disaster credit is one key to development and sustainable livelihoods. But financial institutions are often hesitant to engage in developing countries and on a small scale although people in the country, e.g. farmers, would urgently need this.

MFIs, often NGOs that have run savings and credit schemes for a number of years, are now quickly developing a wider range of financial services in support of disaster response. They provide service to the poor, helping them to recover from disasters. Microfinance tools include:

-  rescheduling of loans after disaster

- emergency loan facilities at low interest rates to meet immediate needs for food,  
   clean water, medicine etc

-  post-disaster loans for recovery and reconstruction of businesses and livelihoods

Microfinance can help the poor to diversify their sources of income after disaster. Diversification is seen as an important mechanism for reducing both, poverty and vulnerability to disasters. For example, multicropping improves farmers’ chances of being able to produce some food for consumption and sale, should the rains fail.

Microfinancing is also used before disaster to reduce risk, in addition to coping with shocks after disaster (WDT 2001). A key to the success of microfinance tools is the knowledge that loans will be available in the time of need, making it possible to dispense with less effective risk management strategies and move to proactive approaches (WDR 2001). Microfinance has been very successful, with growth rates of up to 30 % annually. The World Bank estimates that there are now over 7000 microfinance institutions, serving some 16 million poor people. 

One of the most famous microfinance institutions is the Grameen Bank in Bangladesh. The bank lends US$ 30 million a month. 94 % of those who meet the criteria of the Grameen bank and take up loans are women. Studies have shown that among the poorest in Bangladesh with no credit service of any type only 4% pulled themselves above the poverty line. But for individuals and families with credit from Grameen Bank, more than 48% rose above poverty line (www.gdrc.org/icm/data/d-snapshot.htm). Microfinance by itself is unlikely to be effective against large covariant shocks (WDR 2001). There is a need for integration with comprehensive risk management initiatives, e.g. linking them better with early warning systems and allowing MFIs to be alert and react quickly in case of disaster. This could prevent situations like during the 1998 floods in Bangladesh, when many local MFI branches were inaccessible until the water receded.

Reflecting their client base, MFIs themselves are highly vulnerable to disasters. The Grameen Bank in Bangladesh for example reported that around 1.2 million of its 2.3 million members were affected by the 1998 floods (Benson 2002). Hence MFIs need to protect themselves, e.g. through emergency reserves or risk spreading to less risk-prone areas or diversification to more than one sector of the economy or access to reinsurance. Public-private or national-international partnerships such as reinsurance of portfolios through international insurers are being sought. MFIs in response to disasters also prepare for new disaster in many ways, e.g. by managing emergency funds or by providing subsidized loans for emergency preparedness purchases of food, fuel, water etc. Hence their activities link back to the first steps in the disaster cycle.

Box 5: 

Microfinance

Microfinance provides alternatives to poor households that are typically not served by formal financial services such as commercial banks. After weather disasters, microfinance can help e.g. farmers to rebuild their houses and re-establish their agricultural production, without having to rely on governmental disaster relief. Agricultural lending is known to be more risky than providing business loans. Specific risks include e.g. outbreaks of pest diseases, rainfall failures or drops in commodity prices. Hence not many microfinance institutions, let alone commercial banks give loans to this sector.
A successful microfinance initiative is led by the Catholic community in Uganda, aiming at facilitating access to financial services for Uganda’s rural poor: the Centenary Rural Development Bank (CERUDEB), established as a credit institution in 1983. In Uganda, credit to smallholder agriculture has had a poor record. Recognizing the above risks, CERUDEB has developed a methodology with the following main components:

 - Analysis at the level of the household unit as a whole, thus not isolating the 

   agricultural project, but rather taking all other cash in and outflows that may exist into

   account

 - Credit analysis, which focuses on the household’s repayment capacity, and thus 

   allows for a projection of the seasonal cash flow, over the entire production period

 - Flexible payment plans tailored to the client’s expected cash flow, allowing unequal 

   installments, grace periods, interest payments only, and other types of irregular

   payment plan.

Experiences from CERUDEB’s small and microloan program show that constant monitoring and quick reaction to arrears are crucial in maintaining a good quality portfolio. It has been found that they are even more important in agricultural lending, as payments are less frequent. During the tenth month (in 1999) of agricultural lending at Mbale there was a bumper harvest and prices fell drastically, causing difficulties for farmers in loan repayment. In spite of this, the highest portfolio at risk so far recorded has been 6%.

www.mcc.or.ug/downloads/agriculture.doc

Another microfinance example comes from Bangladesh, which has a high incidence of disasters such as floods and cyclones, but no formal institutions for insuring the poor. Grameen bank was the pioneering microfinance institution in Bangladesh. In response to the flood risks posed to the majority of rural areas in the country, the project “Building for Safety Options for Low Income Housing in Flood Prone Rural Areas” was initiated in 2000. It provides $300 housing loans for 10 years. The houses promoted through this project are designed by local architects and built with indigenous material. They are constructed to withstand high wind velocities. This simple and low cost but functional house type was awarded an architectural award by the jury of the Swiss based Aga Khan Foundation.

3. Conclusions

Risk management in water and climate, in the context of Integrated Water Resources Management (IWRM), addresses a range of stakeholders and interests, ranging from disaster management and sustainable development to new financial tools and market opportunities. Insurance and other financial services are important tools for disaster preparedness and response in an integrated risk management approach (Table 3).

Climate variability and climate change pose important risks on top of other threats to sustainable development. With increasing climate variability, more frequent and intense extreme events, and higher vulnerability of the population, risk management can no longer follow the traditional segmented and reactive approach. Commercial insurance often fails or is not available for flood and drought risks, in particular for developing countries. Governments frequently remain the insurer of last resort.

New and pro-active initiatives have to address all components of the disaster cycle, strengthen resilience and adaptive capacity of the affected groups, and further develop new tools and partnerships. In public-private partnerships, governments can take advantage of the expertise of the commercial insurers in assessing claims and making payments.

Microinsurance schemes and crop insurance, often jointly implemented by the private sector, governments and NGOs are a risk spreading mechanism in particular for developing countries. Microcredits to low income households and farmers support recovery from disasters and help to diversify sources of income. Specialized finance instruments can help to shift some of the reinsurance burden onto the international finance market, particularly in small countries, where a disaster can cause losses equivalent to 30% or more of the national income.

Within the IWRM context, the Dialogue on Water and Climate (www.waterandclimate. org) has synthesized a wide range of coping tools and strategies (DWC 2003). Table 3 provides an overview of informal and formal ex-ante (disaster preparedness) and ex-post (disaster response) coping mechanisms for various groups such as households, finance and insurance and governments. It indicates that proactive approaches are more likely to strengthen resilience of societies against water-related disasters.

Increasing resilience / security

Individual
Group based
Market based
Publicly provided

Disaster preparedness 
Migration and resettlement
Collective action for infrastructure
Financial incentives (e.g. by insurers) to

reduce risk
Environmental and infrastructure policies

Reducing risk / disaster

mitigation 

Common property resources

Spatial planning and zoning

Early warning

Risk spreading
Income 

diversification
Rotating savings and credit associations
Microfinance


Agriculture extension


Crop diversification

Insurance and reinsurance


Disaster response
Intensify labor 

inputs
Transfers from networks of mutual support
Sales of financial 

assets
Workfare programs


Borrow from kin 

or neighbors


Social assistance

Subsidies


Migration to 

marginal land


Post disaster funding for rehabilitation and reconstruction

Table 3: Ex-ante (preparedness) and ex-post (response) coping mechanisms for disaster

(after POVCC 2002)
Glossary

· Adaptive capacity - ability of a system to cope with new situations without loosing options for the future
· Climate change mitigation – measures to reduce global climate change. 

· Disaster mitigation - measures to reduce risk and vulnerability against weather related extreme events, e.g. integrated land-use planning, building codes and other infrastructure measures
· Financial services - private and public institutions that offer insurance, disaster preparedness/recovery, banking, and asset management services
· Forecast*) (of hydro-meteorological events) - estimate of the temporal and spatial size and intensity of an event that is ongoing or expected in the immediate future
· Great Natural Disaster / Great Weather Disaster - events that exceed the self-help capacity of the regions concerned and require interregional or international assistance
· Microfinance - provision of a variety of financial products, where “micro” refers to products that are beneficial to and affordable by low-income individuals or groups, who lack access to traditional formal financial institutions

· Microinsurance - provision of financial service that uses risk-pooling to provide compensation to individuals or groups that are adversely affected by a specified risk or event
· Risk - combination of the probability of a damaging event and the magnitude of the consequences

· Prediction*) (of hydro-meteorological events) - estimate of the occurrence and extent of future events, usually combined with the specification of a probability
· Vulnerability: capacity to resist, recover and/or cope with the impacts of an adverse event

· Vulnerability assessment – an assessment of the propensity of social and ecological systems to suffer harm from exposure to a combination of external stresses 

*) note: for geological hazards (e.g. earthquakes, volcanic eruptions) forecast and   prediction are defined the other way round.
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Weather Derivatives - Overview


Instruments:	Forwards, Swaps, Options (Caps, Floors, Collars), Notes


Index:	Temperature (maximum, Minimum, Average)


	Degree Days (Heating, Cooling)


	Rainfall


	Snowfall 


Term:	seasonal, multi-year


Cap/Limit:	Typically trades contain a maximum payment


Location:	Single, basket, multi


Hybrids:	Structured products (baskets, multi-trigger)
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Fig. 3: „Rain Option“
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