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Katrina: Ten years after New Orleans has come a long way in the decade since the devastation of Katrina. Yet the Big Easy still bears deep scars from the most powerful hurricane on record to hit the region. What have we learned in the ten years since the catastrophe struck?  PAGE 6



Marine When ships break apart



Aviation The best care in the worst case



Jewellers’ block Daylight robbery



Editorial Dear Reader, Ten years ago, Hurricane Katrina resulted in one of the most expensive loss complexes ever for the insurance industry. In this issue of Schadenspiegel, we take a look at the lessons learned from the event ten years on. These include precautionary measures taken by the authorities or owners of private property aimed at limiting the damage if similar natural catastrophes occur in the future, ranging from enlarging dykes to tightening building codes. In particular, we will consider what insurers have learned about dealing with large natural catastrophes since Katrina: What consequences did Katrina have for the modelling of natural catastrophes, with regard to the combined effect of windstorm and flood damage, for example? Will future natural catastrophes always be followed by substantial liability claims, as was the case after Katrina? Are we now better prepared for such catastrophes than we were ten years ago? In addition to Katrina, this issue also focuses on a series of traditional loss scenarios, considering each in the light of current trends. What causes container ships to break up, and is it still possible to estimate the recovery costs of increasingly large ships and their cargo? How can losses resulting from the theft of valuables such as jewellery be limited when international criminal organisations readily resort to both brute force and modern technology? To what extent should calculations of potential losses resulting from delays in construction projects now take account of both natural hazards and political and liability disputes? We hope you enjoy reading this issue of Schadenspiegel.



Tobias Büttner Head of Corporate Claims at Munich Re
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Rebuilding after Katrina After a levee was breached during Katrina, houses in a working-class district on the eastern outskirts of New Orleans were destroyed and swept away by the flood waters. The area remained wasteland until Brad Pitt’s “Make It Right Foundation” built 150 new homes there. Just like here in the Lower Ninth Ward, building projects in other devastated parts of the city are creating hope that the catastrophe can be turned into an opportunity for a better future.
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NEWS



MUNICH RE FOUNDATION



NATHAN MOBILE



IBHS



From knowledge to action



Anywhere, anytime



Progress in hail research



On 2 April, Munich Re signed a three-year cooperation agreement with “The Global Fund to Fight Aids, Tuberculosis and Malaria”. TGF is one of the largest international financing institutions dedicated entirely to gathering and disbursing resources to prevent and treat these three deadly diseases.



With the new module in the NATHAN Risk Suite, risk managers can now carry out natural hazard analyses anywhere in the world at any time, and compare assessments. Since NATHAN Mobile is directly connected to the NATHAN database, risk assessors always have access to the latest data.



Munich Re will contribute risk management and insurance expertise to help TGF identify and effectively manage risks through appropriate solutions.



The Overall Risk Score provides a quick overview. This shows an absolute figure for the severity level of the natural hazard risk for property insurance, incorporating the risks for earthquake, tropical storm, winter storm, tornado, hail, flash flood, storm surge and flood.



The US-based Insurance Institute for Business & Home Safety (IBHS) reports progress in research into hailstorms. As part of a multi-year project, 2014 not only saw a greater number of natural hailstones being measured than ever before, but also an improvement in hail detection, using what is known as polarimetric radar detection.



>> M  ore information is available at: www.munichre.com/corporateresponsibility



>> More information is available at: www.munichre.com/en/nathan



The IBHS project is intended to make the use of artificial hail more realistic in material and design tests, and also to improve the accuracy of hailstorm forecasts. Both will ultimately help reduce hail damage. Munich Re America, Inc. is one of the organisations providing financial support to the IBHS. >> M  ore information is available at: www.disastersafety.org



Follow us on social media Why not follow us and keep up with the topics that are being talked about in the insurance industry? Check out our extensive range of interesting articles and fascinating videos. Or stay fully up to date with live tweets from company and industry events.
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Costa Concordia – Three years on and still not over The Costa Concordia, shipwrecked in January 2012, has reached its final destination and will be dismantled and scrapped in the port of Genoa by mid-2016. The legal questions associated with the incident have also yet to be finally concluded. Olaf Köberl of Munich Re’s Global Marine Partnership explains the current status.



Topics: How much has the recovery of the Costa Concordia cost to date? Olaf Köberl: Under protection and indemnity insurance, it has generated costs amounting to some US$ 1.5bn, including compensation for personal injury, for removing and towing the wreck, and for scrapping. In mid2014, the loss amount had to be increased by more than US$ 250m because of additional technical work required for removing and towing. Will scrapping yield any significant proceeds to offset these costs? At most, only the steel can be salvaged. Based on current scrap prices, that will not come to much over €10m. Meanwhile, we are looking at high costs for the very labour-intensive dismantling process, plus the plastics and furniture will be expensive to dispose of. What outcome do you expect from the appeal sought by ship’s captain Francesco Schettino, after he was sentenced to 16 years in prison? We do not expect the court of appeals to reach a dramatically different conclusion on the question of guilt. For the insurers, this means the situation is likely to remain unchanged because the guilty verdict under criminal law will have an indicative



effect for any civil lawsuits brought by government or regional authorities against the cruise company and the captain. News reports have mentioned figures in the region of €200 to 250m.



Olaf Köberl, master mariner and Senior Legal Counsel Claims for Munich Re Global Marine Partnership.



What is the status of the civil proceedings brought by passengers against the cruise company? The company has reached a settlement with the majority of passengers. The indemnification to be provided for fatalities is still unclear, because the parties are waiting for the question of guilt to be clarified in the criminal proceedings. What lessons have insurers learned from the disaster? The trend towards ever-larger passenger and cargo ships is pushing up the cost of salvage operations. The reinsurers, who must shoulder over 90% of the losses in the case of the Costa Concordia, made efforts to isolate the salvage risk in line with the practice adopted for oil pollution losses, but the market did not implement the concept. What remains a challenge is correctly estimating the frequency of such an event. Munich Re’s assumptions differ from those of the P&I market.



Has there been any progress in establishing regulations for new safety standards, such as better emergency training of the crew on board? The cruise company that owns the Costa Concordia reacted promptly and tightened standards on the bridge for navigation and route planning. The Maritime Safety Committee of the International Maritime Organization also modified its safety recommendations. Wherever pos sible, passengers should now be familiarised with evacuation procedures prior to leaving port. The cost pressure on cruise companies remains a problem, as it results in less-qualified personnel being hired to work on board the ships. It must be kept in mind that, in the event of an accident, the entire crew, including inexperienced cleaning and service personnel, frequently play a decisive role in the safety concept.
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Katrina’s legacy The 2005 Atlantic hurricane season was already exceptional by the time the twelfth tropical depression of the year formed over the central Bahamas on 23 August. But in less than a week, Tropical Depression Twelve would prove exceptional in its own right, becoming one of the most powerful tropical cyclones ever observed in the Atlantic and one of the most devastating catastrophes in US history: Hurricane Katrina
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KATRINA



Mark Bove



After its upgrade to tropical storm status, Katrina slowly moved westward through the Bahamas and continued to intensify as it approached the Florida peninsula. Katrina attained hurricane status just two hours before making landfall between the cities of Miami and Fort Lauderdale on 25 August. Katrina battered South Florida with sustained winds of 130 km/h (80 mph), causing minor damage to buildings and widespread power outages. After passing over MiamiDade County, Katrina weakened back to tropical storm intensity before it emerged into the Gulf of Mexico on 26 August. Back over open water, Katrina steadily strengthened, quickly regaining hurricane status as it passed to the north of the Florida Keys. As the storm moved over the central Gulf of Mexico, it passed over an anomalously warm Loop Current, with sea surface temperatures 1–2 °C (2–4 °F) above the long-term average.



This unusually warm water contributed to Katrina’s rapid intensification. It ultimately reached category 5 strength on 28 August with sustained winds of 280 km/h (175 mph). During this time, the storm’s wind field also expanded dramatically, with hurricane force winds extending up to 160 km (100 miles) away from its eye. Fortunately, Katrina weakened to a category 3 storm with sustained winds of 200 km/h (125 mph) before making landfall in southeastern Louisiana on the morning of 29 August. Heading due north, Katrina passed about 40 km (24 miles) east of New Orleans, then briefly passed back over the Gulf of Mexico before making a final landfall near the Louisiana-Mississippi border. Despite weakening, Katrina still caused extensive wind damage along the northern Gulf Coast, and continued to cause significant amounts of wind damage over 200 km (120 miles) inland. The storm surge However, it was Katrina’s massive storm surge that truly devastated the northern Gulf Coast. Unlike Katrina’s winds, its storm surge did not have enough time to subside before landfall, allowing for a surge event far more severe than the storm’s landfall intensity would otherwise suggest. Surge heights ex ceeded 9 metres (30 feet) in southeastern Louisiana and along the coast, back bays and bayous of Mississippi, damaging or destroying almost everything in their path. Lesser surge heights extended eastward to Alabama and the Florida Panhandle, and in all affected over 320 km (200 miles) of coastline. For the city of New Orleans, Katrina’s passage was only the beginning of a much larger catastrophe. Bounded by the Mississippi River to the south and by Lake Pontchartrain to the north, New Orleans lies partially below sea level, and is surrounded by a complex network of levees to protect against flooding, and pumping stations that remove excess groundwater. In the days leading up to Katrina’s landfall, mandatory evacuations were ordered for the city, as there were concerns that the levee system could fail during such a powerful storm. However, many residents did not have the financial means to leave the city, while others ignored the warnings and remained anyway.



A combo picture shows a man swimming by the Circle Food Store with the skyline in the background in flooded New Orleans on 30 August 2005 (top), and the same scene two years later (bottom) on 23 August 2007.
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Unfortunately, the dire warnings proved accurate, as Katrina’s surge proved too much for the city’s flood defences to handle. Some levees were overtopped and several others were breached, while power out ages knocked the pumps offline. With its defences breached, the “bowl” of New Orleans slowly filled up with water from Lake Pontchartrain and the Mississippi River-Gulf Outlet (MRGO) Canal. In some lowlying areas, the flood depths exceeded 5 metres (15 feet). And since New Orleans is below sea level, the stagnant flood waters covered the city for weeks until the pumps were brought back online to drain the city. What remained in the aftermath was a city covered in pollutants and sewage, and building interiors covered in toxic moulds. In all, over 200,000 homes and businesses in the city suffered some level of flooding. Loss of life and property Only the humanitarian tragedy of the New Orleans flood exceeded the physical damage to the city. Over 1,000 residents who stayed in New Orleans drowned in the flood or died from exposure or lack of food and water. Many other residents who did not leave the city sheltered at the Superdome, but conditions in the stadium rapidly deteriorated in the days after the storm and it became a crisis in its own right. Many of those evacuated never returned to New Orleans. To this day, the population of New Orleans has yet to return to pre-Katrina levels.



The magnitude of losses from Katrina, as well as the aggregate losses resulting from 12 landfalling storms during the 2004 and 2005 seasons, also dramatically altered the landscape of insurance in hurricane- exposed states. Many insurance companies reacted to the volume and frequency of the losses by reducing exposures in hurricane states, particularly along the immediate coast, causing an increase in coastal risks borne by state-owned residual insurers. And in areas where Katrina’s high winds and storm surge both caused damage, lawsuits emerged around loss causation and coverage in residential policies. As with all major natural catastrophes, there were – and still are – many lessons to be learned from Hurricane Katrina. How has Katrina altered our under standing of how tropical cyclones may respond to a changing climate? What have we learned regarding flood defences in the United States? How did Katrina change hurricane loss models? What types of insur ance coverage issues did Katrina reveal? And what would losses from this event look like if it recurred today? To mark the tenth anniversary of this extraordinary event, we invite you to take a look back and explore the key aspects of Katrina’s enduring legacy.



In all, Katrina is estimated to have caused US$ 125bn in overall damage, of which about US$ 60bn was insured by private and government entities (all values in 2005 dollars). Katrina’s insured loss remains the largest loss caused by a natural catatrophe in history, in terms of original dollars, and only the 2011 Japan earthquake and tsunami have caused more overall damage. Fortunately, despite over 1.7 million claims filed and over US$ 40bn in privately insured property losses, only one insurance company went insolvent after Katrina. The National Flood Insurance Program (NFIP), which covered most of the remaining insured loss, did not fare as well, however, as US$ 15bn in claims sent the federal programme deep into debt, triggering calls for the privatisation of flood insurance in the United States.



OUR EXPERT Mark Bove, a meteorologist in Underwriting Services/Risk Accumulation at Munich Reinsurance America, Inc., specialises in modelling natural catastrophe risks in the USA. [email protected]
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KATRINA



Katrina and the hurricane risk-climate link The enormous loss of US$ 60bn caused by Katrina focused the insurance industry’s concern on the two consecutive, extremely active hurricane years 2004 and 2005, and what the phenomenon might mean for the tropical cyclone hazard and risk levels in coming years. Questions arose as to how this spike in activity might be related to climate, whether it might be the result of natural climate oscillations associated with a multi-decadal time scale, or a reflection of anthropogenic climate change.



Eberhard Faust



Although it is undisputed that sea surface temperatures, tropical cyclone (TC) frequency and maximum intensities in the North Atlantic have increased since the 1970s, the driver behind these changes has not been clearly established. Explanations range from the influence of natural climatic swings to changes in the concentration of industrial particulate matter, called aerosol, in the air. What are the possible causes of elevated sea surface temperatures? In our 2006 hurricane brochure, we described an oscillation of average sea surface temperatures in the North Atlantic on a multi-decadal time scale, which is connected to a large-scale circulation pattern in the Atlantic Ocean. The latter is known as the Atlantic Meridional Overturning Circulation (AMOC) and is deemed responsible for the upswing in hurricane activity. It can be compared to an ocean-wide conveyor belt transporting warm and high-salinity waters from the tropical portion of the North Atlantic in the southwest (Gulf of Mexico, Caribbean) into a region spanning from the Labrador Sea and southern Greenland to Scotland, where the cooled-down surface water with still enhanced salinity levels sinks and produces “North Atlantic Deep Water”. This leads to a cool current that flows back to the south at deep ocean levels. The connection to the AMOC was already loosely hinted at in the study of S. Goldenberg and others, published in Science Magazine in 2001. More than other studies, this paper established the view that the multi-decadal swing in sea surface temperatures, termed Atlantic Multidecadal Mode or the Atlantic Multidecadal Oscillation (AMO), is the main driver behind the multi-decadal oscillations in hurricane activity (Goldenberg et al., Science, 293, 2001).
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In some detail, the alternating active and less active phases are seen as an element of natural climate variability spanning decades. They are linked to periods of higher and lower mean sea surface temperatures (SST) and upper-ocean heat content in the tropical breeding ground of hurricanes, i.e. the Main Development Region (MDR, 5N-20N, 80W-20W). At the same time, they are linked to periods of smaller and higher difference between winds aloft and close to the ground (vertical wind shear) in parts of the tropical domain, and of lower and higher sea level pressure (SLP). In other words, tropical cyclone genesis and development are enhanced locally by elevated SSTs, lowered SLP, reduced vertical wind shear, and are hindered by the opposites of these environmental conditions. The active, warm periods (termed warm phase) correspond to a regime of enhanced mass transport within the AMOC, while the inactive, cool periods (termed cold phase) are linked to a reduced transport. Recently, the AMOC-related mechanism of the multi-decadal sea surface temperature variability was contested by a widely discussed climate model-based study (Booth et al., Nature, 2012). According to the authors, aerosols have to be seen as the main driver of multi-decadal oscillations in mean SSTs in the North Atlantic because they indirectly modify cloud cover and reflective properties of the atmosphere. Thus, they determine to what extent direct irradiation can reach the ocean. High industrial aerosol formation rates, in particular of sulphate aerosols, have been strongly reduced since the 1970s by the installation of industrial filters, leading to less cooling of the ocean surface.



KATRINA Although the similarity in SST time series patterns, between observation and their simulation with a new climate model including improved aerosol treatment, is impressive, other researchers were able to demonstrate that the model results are not consistent with observations when it comes to parameters other than just spatially averaged SSTs, for instance salinity structure or vertical temperature profile (Zhang et al., J. Atmos. Sci., 2013). The aerosol hypothesis is hence not broadly recognised as able to explain most of the observed SST variability, although it may explain part of it. Fig. 1 is a revealing illustration of the relationship between AMO phases of elevated or reduced SST levels in the tropical Atlantic (upper portion of the diagram) and corresponding levels of basin-wide hurricane counts, in particular major storms (SaffirSimpson Hurricane Wind Scale SSHWS 3–5) (bottom portion of the diagram).



Hurricane loss regimes The close correspondence between SST and hurricane activity regimes in the basin gives rise to the question regarding the relationship between SSTs and hurricane landfall and losses. As the frequency of landfall is substantially lower than that of TCs in the basin, it makes sense to aggregate observations over an adequate time interval for the sake of signal strength. We used an interval of 19 years, which corresponds to the statistically determined length of memory or persistence of the SSTs in the ocean (i.e. the first zero of the autocorrelation function). For the period since 1900, the US landfall count for TCs of at least tropical storm intensity reflects the phases of enhanced and reduced SST levels sufficiently well (Fig. 2). Not only the landfall signal averaged over a 19-year period, but also the 19-year running median of normalised US hurricane losses reflect the higher and lower average SST levels (Fig. 3).



Fig. 1: Tropical cyclones formed in the Atlantic Basin, 1851–2014 Number of TCs
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1940s and the satellite era in the 1970s, observations relied on ship routes and not all TCs were reported. Source: Munich Re and SST data from NOAA (Kaplan), 2015
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KATRINA The selected 19-year moving window smoothes the annual variability and exclusively focuses variability on the time scale of decades. It is not transparent for the extent of changes over a few years. Within the latest position of the 19-year window, we experienced very active landfall years such as 2004, 2005, 2008, but also low-activity years such as 1997 and 2010. The recent years 2013 and 2014 were again very inactive in terms of hurricane genesis, development and landfall due to dry troposphere conditions during many weeks of the hurricane peak months. The most recent landfall at major hurricane intensity occurred in 2005. Experts are discussing the possibility of a future switch from the current warm phase to a new cold phase, but observed August–October SST anomalies do not yet hint at such a change. However, such a shift has to be expected in future years, and the recent low hurricane activity levels are remarkable. According to a plausible hypothesis, it is the extension of the area covered by extraordinarily high SSTs of at least 28.5 °C (Jun–Nov), called the Atlantic Warm Pool (AWP), through which the AMO impacts hurricane activity (Wang et al., GRL, 38, 2011). The geographical properties of the warm pool area control TC genesis locations, mean level of vertical wind shear and the shape of the North Atlantic Subtropical High (NASH). According to these findings, the larger the AWP, the smaller the level of vertical wind shear, the farther east TC genesis can occur, and the harder it gets for TC tracks to hit land due to adjustments in the steering circulation of the NASH. Another plau sible approach starts from the difference in sea surface temperatures between the tropical corridor around the globe and the tropical Atlantic in particular, which might implicitly include information on large-scale mean vertical wind shear and thermo dynamic instability in the main development region. The smoothed shape of the temporal evolution of this difference is roughly similar to the smoothed shape of the local SST anomaly time series in the tropical Atlantic. It is difficult to determine which measure is more adequate – here we stayed with the local SST anomalies. Modelling future change As the Atlantic Ocean has warmed due to natural climate variability as well as anthropogenic climate change, it appears plausible that changes in basinwide TC activity over the last decades might have already been influenced to some degree by climate change, but this cannot yet be quantitatively attributed with any reliability. Projections of future developments should employ only ensemble runs of highresolution climate models capable of an approxi-
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Fig. 2: Tropical cyclone landfalls in the US, 1900–2014 SST anomaly (0C)
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Fig. 3: Normalised annual overall TC losses in the US, 1900–2014 Normalised annual TC losses (US$ bn)
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KATRINA mately realistic simulation of the strongest TCs. The latest studies using such models with a medium greenhouse gas-emissions scenario (RCP4.5) indicate the following for the North Atlantic (Knutson et al., Journal of Climate, 26, 2013): – The models project a substantial increase in very intense SSHWS 4–5 hurricanes of some 40% for the future time slices 2016–35 and 2081–2100 relative to the baseline period 1986–2005. – A clear increase in hurricane rainfall rates in the dimension of 20% (measured within 100 km of the storm centre) relative to the baseline period is projected for both future time slices. – For the overall frequency of tropical storms and hurricanes, studies using high-resolution climate models project a clear decrease in frequency in the dimension of –20% for both future time slices, but there are also other studies finding overall increases (Emanuel, PNAS, 2013). – In spatial terms, the models present a tendency of substantial increase in the activity of very intense SSHWS 4–5 hurricanes in the eastern half of the Gulf of Mexico, including Florida, covering most of the area that was crossed by Katrina in the Gulf region. But this result has to be viewed with caution, because the models’ capacity to project detailed regional effects is under debate. It should be stated that these projections do not account for natural climate oscillations, such as the AMO. A useful thought experiment would be to imagine a future downturn of the AMO into a cold phase which might compensate for a climate changedriven increase in very intense hurricanes, leading effectively to no detectable change in these storms at all. However, it might also evolve in the opposite direction, with an AMO warm phase adding to the climate change impact in future.



To sum up, the years since 2005 have seen significant progress in hurricane risk management approaches. It was adequate to identify the period from 1995 onwards as a high-activity regime that materialised not only basin-wide, but also in terms of hurricane landfalls and losses. Hence, properties of landfall and loss distributions changed after 1995. The pattern of such a multi-decadal oscillation between low and high activity phases can be identified throughout the 20th century. Another adequate decision was to include large loss amplifying factors apparent with a disaster such as Katrina, to name just one other example of lessons learned. The latest projections of tropical cyclone activity in the North Atlantic under future climate change expect an increase in the frequency of very intense hurricanes (SSHWS 4–5), which might be particularly prominent in the eastern half of the Gulf of Mexico and around Florida. Less intense storms might decrease in frequency. The rain rate is robustly projected to clearly increase near the storm centre. But these projections do not account for multi-decadal climate oscillation, which might lead to a compensatory effect between an AMO cold phase and continued climate change in coming decades. High costs will particularly evolve from the adaptation to sea level rise and hurricane-driven storm surge in coastal cities of the USA, and the Gulf of Mexico and Florida in particular. Increasingly observed low-activity seasons in recent years raise the question of whether we are experiencing some measure of possible variability within the warm phase or just continuing along a path of decadal climate variability, or – as the third possibility – are seeing an early impact of the climate change that is projected to reduce the frequency of tropical storms and hurricanes.



What it means in dollars The effects of sea level rise in combination with hurricane-driven storm surges were translated into undiscounted aggregated adaptation costs by 2100 for a reference business-as-usual scenario, leading to a global mean temperature increase of 3 °C against preindustrial levels. These projected costs, including the value of abandoned property, the cost of armouring, beach nourishment, elevating, and residual storm surge damages, amount to US$ 40bn for New Orleans, more than US$ 17bn for Mobile (AL), some US$ 90bn for Tampa (FL) and US$ 125bn for Miami (FL). At the national level, these adaptation costs are projected to be in the dimension of US$ 1tn (Neumann et al., Climatic Change, 2014).



OUR EXPERT Eberhard Faust is Leading Expert on natural hazards, c  limate vari ability and change in Munich Re’s Geo Risks Research/Corporate Climate Centre. [email protected]
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KATRINA



Great progress in flood control Hurricane Katrina struck the Louisiana and Mississippi coast with devastation never before seen. The storm was a shock to American society – but also to the whole world. The protective measures taken since Katrina have significantly reduced the flood risk in New Orleans.



Wolfgang Kron



A hurricane landfall on the US Gulf Coast is not a rare event. A direct hit on New Orleans is. The area was highly vulnerable to flooding, even from moderate storms, and exposed to a high likelihood of loss of life and property. Any event with a return period less fre quent than once in 50 years could produce significant consequences. The city‘s existing hurricane protec tion system had not been completed, due to a lack of funding, and was in any case designed on the basis of outdated criteria (IPET, 2009). Experts were aware that a disaster could happen. An article in the journal Civil Engineering (Brouwer, 2003) described in con siderable detail how a hurricane could cripple New Orleans and how this could be prevented. An emer gency exercise had even been conducted using as its centrepiece a hypothetical hurricane, Pam – a storm roughly equal to Katrina in intensity. Yet neither society as a whole nor local communities were genuinely concerned.



The 2.9-km long Inner Harbor Navigation Canal surge barrier reduces the risk of storm surge coming from Lake Borgne and the Gulf of Mexico.
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Katrina‘s impact Hurricane Katrina swirled over the open ocean as a category 5 hurricane. Its size and wind field were that of a monster storm. It created a huge wind set-up in the water level long before it reached land. The water level rose by up to 7 metres along the east side of New Orleans and up to 9 metres along the coast of Missis sippi. It was the largest storm surge ever recorded in North America. A 200-km stretch of coastline was devas tated by strong winds and flooding. In New Orleans, located west of the landfall point, the wind was not the main damaging factor, but rather the flooding. The city, which is virtually surrounded by water, was not equipped with sufficient flood protection to cope with the high surge level. The system failed, and dykes and flood walls east of New Orleans and along



KATRINA Fig. 1: The risk process Natural hazard



x



System performance = Flooding hazard Flooding hazard



Surge and wave levels estimated at 138 loca tions



Performance of entire 350-mile flood protec tion system



From 76 possible hurricanes



1) Pre-Katrina 2) Since 2011



Representing meteoro logical events with return periods between 30 and 10,000 years



138 reaches, >350 fea tures and transitions



x



Consequences



=



Risk



Probability and inten sity (depth) of flooding



Potential loss of life vs. flood depth



Expected annual loss of life



Pre-Katrina and new protection systems



Potential property dam age vs. flood depth



Expected annual economic loss



With and without pumping



Based on pre-Katrina (2005) population and property values



Risk assessment framework used in the IPET analysis of New Orleans Source: Munich Re, based on IPET 2009



the numerous canals leading into the city were breached at more than 50 locations. The “bathtub” in which New Orleans is located was filled and re mained flooded for over a month. This eventually led to a depopulation of large parts of the city, which to this day has yet to recover, ten years after the event. The reaction Something had gone wrong, that much was painfully clear. And it was definitely not solely the – admittedly unprecedented – storm surge that determined the extent of the disaster. The failure of certain com ponents of the flood protection system – some too low, some poorly designed, maintained and/or con structed – allowed the water to enter the city. Although the first failures were the physical flood defence structures, the full magnitude of the disaster reflected the failure of organisational structures as well. At least 1,118 deaths were recorded in Louisiana, the vast majority of which occurred in Greater New Orleans. New Orleans alone suffered direct property damage of US$ 30bn.



by University of Maryland civil engineering professor Dr. Lewis E. Link, was to learn from Katrina and apply those lessons to the repair and rebuilding of the storm damage-reduction structures in and around New Orleans. The work accomplished was reviewed by both the American Society of Civil Engineers and the National Research Council (NRC) and is reported in a comprehensive nine-volume analysis (IPET, 2007–2009). A comprehensive risk analysis The IPET report describes the risk from hurricane-in duced flooding faced by New Orleans prior to Katrina and the risk after completion (in 2011) of the new 100year Hurricane and Storm Damage Risk Reduction System (HSDRRS). The report provides inundation depth maps that show storm intensities (flood depths for different return periods) and the impact of differ ent pumping capabilities as well as the expected risk of fatalities and property damage for the pre-Katrina and 2011 conditions.



The US Army Corps of Engineers (USACE), which is in charge of hydraulic and protection works along the coasts and large rivers such as the Mississippi, was blamed for the failure, in some ways justifiably so, but in others not. Applications to obtain funds for detected flaws had been denied or postponed for many years due to budget constraints. On a national level, the 9/11 attacks had focused fears of possible hazards on terrorism rather than nature.



Perhaps the most critical information for any individ ual or organisation living in a flood-prone area is how often and how deep flooding can be expected. Associ ated with this is the expected level of loss of life or property, i.e. the risk. The IPET analysis in New Orleans was a prototype approach aimed at providing a new and enhanced level of this information for large geographical areas. As a result, no other coastal region in the US has similarly comprehensive risk information.



In order to understand what happened during Katrina and why, an Interagency Performance Evaluation Task Force (IPET) was established in October 2005. The objective of this engineering investigation team, led



With 350 miles of structures, a complex coastal envi ronment, significant areas at or below sea level and large and diverse areas of residential, commercial and industrial assets, the New Orleans region represents a



Munich Re Topics Schadenspiegel 1/2015



15



KATRINA Fig. 2: Level of expected property losses in New Orleans Pre-Katrina HPS (2005) < 10% 10 – 30% 30 – 50% 50 – 70% 70 – 90% >90%
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Relative property loss for different return peri ods of flooding at 50% pumping capacity in 2005 pre-Katrina conditions with the Hurricane Protection System (HPS) compared to today‘s situation with the Hurricane and Storm Dam age Risk Reduction System (HSDRRS) in place. Coloured areas reflect the different drainage basins within the city. Source: Munich Re, based on IPET 2009



major challenge for assessing risk. Despite the sophisticated methods used, this complexity places limitations on the results. They should, due to their still significant uncertainties, be viewed as relative quantities. For example, an estimate of losses for the 100-year flood event should not be used as a forecast. Rather, it is a measure of the potential for losses. The fate of New Orleans in the event of a 100-year flood depends on the performance of the system, which in turn depends on its ability to handle the water levels that hurricanes (the natural hazard) place on the system. It is a common misconception that a 100-year meteorological event creates a 100-year flood. There are many influencing quantities in trans ferring a storm to a flood, from meteorological and geographical factors to the performance of the sys tem. All these aspects were accounted for in the IPET study. The team took the whole range of possible hurricanes and the water levels (surge and waves) that these hurricanes may generate at many different locations, and applied this to the system to see how it performs (with respect to its design and reliability) and to esti
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mate how much flooding could occur at different lev els of probability. From the 152 hypothetical hurri canes used for deriving the hazard distribution, 76 were chosen to define surge and wave conditions for the actual risk analysis computations. It is only through viewing all of these scenarios that the big picture of the risk situation for New Orleans becomes evident. New Orleans today The Hurricane and Storm Damage Risk Reduction System in existence since 2011 dramatically reduces vulnerability to flooding for most of the New Orleans region. Higher and stronger dykes and flood walls were established over the entire area, and gates and temporary pumps installed at the ends of the outfall canals. In particular, pumping is designed to reduce flood depths in 100- and 500-year flood situations significantly, in turn reducing losses and the threat to people. A 100-year flood event is generally the result of heavy rainfall, not overtopping or breaching from a hurricane surge. But because this system was de signed conservatively to include the uncertainty in the 100-year surge and wave levels, it would also signifi



KATRINA cantly reduce probability of severe flooding even in events with up to a 500-year return interval. The IPET analysis considered two different pumping levels, 50% and 100% of ideal pump capacities. Since the performance of the pumping system is limited by the drainage systems that convey water to the pumps, the 50% value is closer to what is practical in real condi tions. While some areas could still experience significant flooding and losses, the situation now represents the best structural risk mitigation status New Orleans has ever had. Given similar evacuation conditions to those seen in Katrina, the 2011 system is expected to reduce potential loss of life by as much as 86% without pumping and up to 97% with 50% pumping for a 100-year flood event. It also markedly reduces potential for loss of life from a 500-year flood event (98%). Given the same property distribution and val ues that existed prior to Katrina, it would reduce direct property damage by 90% for a 100-year flood event and by 75% for a 500-year flood event with 50% pumping, compared to the pre-Katrina situation with out pumping.



Conclusion You can never achieve 100% risk reduction no matter how large you make the dykes or flood walls. It is therefore imperative that structural improve ments be coupled with additional non-structural measures in order to help reduce the risk further. These may include more effective evacuation or emergency responses to reduce people‘s exposure to flooding, and flood-proofing, compartmentalisation or land-use zoning to reduce property damage. The key question is: What is the extent of losses that a flood would generate? If both depth and losses are rela tively small, the system in place is successful. If either is large, additional measures are needed. The results of the IPET studies, especially the risk analysis and assessment tools, will be an effective platform for bet ter policy and planning decisions aimed at hurricane risk reduction.



It must be stressed that the loss reduction (Fig. 2) is based on the population and value distributions in 2005 before Katrina struck. Further studies are under way to achieve an up-to-date risk assessment based on current figures, with fewer people and lower values, and future scenarios, with a probable increase in both parameters (see interview on page 18). It is also important to note that New Orleans is not the only risk hotspot. A large proportion of losses in 2005 – especially the insured losses – occurred along the coast east of New Orleans, for example in the casino and hotel areas of Biloxi, Mississippi. The whole coastline should therefore be in focus, not only New Orleans.



References: Brouwer, G. (2003): The Creeping Storm. Civil Engineering, June 2003, 46-88 IPET (2007-2009): Performance Evaluation of the New Orleans and Southeast Louisiana Hurricane Protection System. Final Report of the Interagency Performance Evaluation Task Force, Volumes I-IX, March 2007 to June 2009 IPET (2009): A General Description of Vulnerability to Flooding and Risk for New Orleans and Vicinity: Past, Present, and Future. Supplemental Report of the Interagency Performance Evaluation Task Force, June 2009 (https://IPET.wes.army.mil)



OUR EXPERT Wolfgang Kron is a hydraulic engineer and Senior Consultant in Geo Risks Research and responsible, among other issues, for floods and storm surges. [email protected]
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Structures alone are not enough Munich Re’s flood expert Wolfgang Kron spoke with Lewis E. Link, Senior Research Engineer and Research Professor in the Department of Civil and Environmental Engineering at the Uni versity of Maryland, who chaired the IPET Task Force.



Wolfgang Kron: The Katrina disaster triggered flood-proofing of New Orleans. Is the city safe now? Lewis E. Link: The risk of losses has been reduced drastically, but signifi cant residual risk remains. No city by the sea can be called safe given our future climate challenges. The HSDRRS* is a very substantial base for continuing to reduce risk into the future. Was the risk analysis something new? Risk-based design has been around for many years, but was not a routine approach to analysis of natural flood hazard mitigation, especially for such a large geographical and complex infrastructure system. This was defi nitely an unprecedented analysis at that time. Were the structures built on the basis of the risk analysis? The risk analysis provided a new level of sophistication regarding the hazard and greatly informed the design. Rather than use the statisti cally most likely surge and wave levels for the design criteria, for example a 100-year flood scenario, 90th percentile values were used to incorporate the inherent uncertainty. In addition, Monte Carlo analyses were conducted to determine the structure elevations that would be necessary to prevent excessive over topping. Supplemental reinforce ment of backs of the dykes is being considered to further prevent breaching from extreme events.



The expected loss figures in the IPET are based, for comparability, on the situation in 2005, before Katrina struck. What are the figures now and what will they be in future? The combination of the HSDRRS and planned armouring dramatically reduces risk of loss of life and pro perty. The residual risk, especially in economic terms, remains significant due to the potential for extreme events and the uncertainty of the impact of climate. The State of Loui siana is funding a regional initiative to restore ecosystems and reduce risk for coastal Louisiana, which will improve the situation. New Orleans is often cited as a model of the effects of rising sea levels. What are the consequences of climate change for the city? While the HSDRRS considered sea level rise and subsidence, it will not be enough in the long term. Until New Orleans changes the way it manages water internally, it is doomed to continue sinking. This, coupled with the ongoing loss of sur rounding wetlands, means risk will steadily increase for the city. Is the 2012 havoc brought by Sandy in New York comparable to the 2005 New Orleans disaster? The direct property losses were almost identical, but fortunately loss of life was much lower in New York. This was to a large extent due to the positive elevations in the area and the lower water levels caused by Sandy. But the lack of preparation



was perhaps even greater in New York and New Jersey, due to longterm and widespread development in flood-prone areas. How can New York be made more resilient? Structures alone are not enough. Major storm surge barriers can help protect New York Harbor, but may seriously increase the surge levels in areas outside of and adjacent to the barriers. It will take a package of measures, including land-use management and nature-based measures. Are there other hotspots in the US that might face similar disasters to those in New Orleans and New York? Unfortunately, yes. Miami, Tampa Bay, Boston, Baltimore and Los Angeles are in the world’s top 20 cities for flood risk. Houston’s risk is also increasing rapidly as the sea level rises. Can we safeguard cities completely with flood protection systems? Never. But we can create resilient cities. Structural reinforcement is necessary when you are dealing with a densely populated urban area, but not sufficient. We have to change our mentality completely, learn to live with the water and embrace natural systems as a means of enhancing our well-being and reducing risk.



* Hurricane



and Storm Damage Risk Reduction System
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Business interruption and wide-area damage



Damian Cleary



One of the coverage issues arising after Hurricanes Katrina and Rita hit New Orleans in 2005 concerned the question of how to determine the extent of re coverable business interruption (BI) losses caused by a combination of damage to the insured´s prop erty and damage to the surrounding area.



−−Profit from a damaged hotel in an undamaged city – this would be as if the hurricanes had only struck the hotel, which would lead to a recovery of BI loss caused by wide-area damage to the city rather than damage to the hotel, i.e. the exact opposite of what the policy stated.



This question was addressed in Orient Express Hotels vs. Generali [2010] EWHC 1186 (Comm). It was not in dispute that only BI losses actually caused by damage to the insured´s hotel were covered by the policy (as is quite usual). The policy also provided very limited cover for BI loss for Loss of Attraction and for Prevention of Access (the “BI Extensions”). However, insurers argued that much of Orient Express’ BI loss was caused by wide-area damage, and such BI loss would still have occurred even without the damage to the hotel and so was not covered by the policy beyond the BI Extensions (the “but for” causation language – similar to the Continental European “conditio-sinequa-non” test – was used within the policy).



Unsurprisingly, the court rejected each of these three alternatives. According to the court, the “undamaged property in a damaged area” analysis makes sense.



So, how to determine which BI losses are covered, when there are concurrent BI losses caused by damage to insured property (covered by the policy) and caused by wide-area damage (not covered by the policy beyond the BI Extensions)?



Example: A storm caused damage to a hotel and the area around it. Because of the storm, the hotel made a profit of only US$ 5,000 compared to US$ 50,000 it would have made without the storm. If the hotel had not been damaged, but the surrounding area (“undamaged hotel in a damaged area”), the hotel would have made a profit of US$ 10,000. The hotel can only recover US$ 10,000 – 5,000 USD = US$ 5,000. This calculation is precisely what the but for test seeks to do, and the way to measure it is to compare profits actually earned in a widely damaged area with profits that would have been earned in a widely dam aged area had there been no damage to the insured property.



Orient Express argued that applying the usual but for causation test (“Profit from an undamaged hotel in a damaged city MINUS actual profit earned by the damaged hotel in the damaged city EQUALS recov erable lost profit”) was unfair in the circumstances of wide-area damage. Therefore, the court considered what analyses other than “Profit from an undamaged hotel in a damaged city” might be applied that might be more fair or reasonable: −−Profit from a damaged hotel in a damaged city – this is what actually occurred, and so would lead to a nil recovery; −−Profit from an undamaged hotel in an undamaged city – this would be as if there had been no hurri canes, which would lead to a recovery of BI loss not actually caused by damage to the hotel, a loss not recoverable under the policy beyond the BI Exten sions;



OUR EXPERT Damian Cleary, (re)insurance lawyer, Foran Glennon (UK) LLP, London, acted for the insurers in the case of Orient Express Hotels vs. Generali. [email protected]
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Katrina’s impact on catastrophe loss modelling The hurricanes that struck the USA with unprecedented force and frequency in 2004 and 2005 called for new approaches to catastrophe loss modelling. As devastating as these events were – particularly Katrina – they had the positive effect of ushering in an era of questioning and rethinking risk models. As a result, catastrophe modelling has vastly improved, and continues to do so.



Mark Bove



The past 25 years have arguably seen three key stages in the evolution of catastrophe loss models. The first, which included Hurricanes Hugo and Andrew, as well as two major earthquakes in Califor nia, validated the results of early catastrophe loss models, leading to their widespread acceptance and adoption by property insurers, rating agencies and state regulatory agencies. The second spans the early 2000s and includes the September 11 terrorist attacks on the United States and the 2003 SARS virus outbreak. These events led to the development of several new types of model, including terrorism (for both property and workers’ compensation) and pan demic, dramatically expanding catastrophe loss modelling beyond natural hazards. The third stage of evolution began in 2004, triggered by an unprec edented series of hurricane strikes in the USA. Over the 15-month period between August 2004 and October 2005, a total of 12 hurricanes made landfall in the United States, of which seven (including Kat rina) were major hurricanes with sustained winds in excess of 175 km/h (110 mph). The rate of landfalling hurricanes in 2004 and 2005 was unprecedented in the reliable historical record, and the property insur ance industry struggled to keep up with the fre quency, magnitude and claims volume from the events. And although catastrophe models are not designed for estimating losses from a single event, many insurance companies found large differences between modelled and actual event losses, leading some to question model accuracy and the industry‘s dependence on catastrophe models.
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Given the unique meteorological aspects of the 2004 and 2005 hurricane seasons and the resulting ques tions raised by their clientele, catastrophe modelling companies moved quickly to address these concerns. Some of the model changes were incremental, some dramatic, and some would take years to implement. But in hindsight, it is clear that Katrina and the other storms of 2004 and 2005 triggered the new era in catastrophe modelling: developing an individualised view of risk. Alternative event-rate models Both the insurance industry and catastrophe models rely heavily on the concept of data stationarity, the assumption that the key properties of a dataset, such as its mean and variance, do not change over time. Regarding the development of an event set for hurri cane loss modelling, stationarity means that we expect that future hurricane frequency and severity will behave like past activity. Before 2005, catas trophe modellers exclusively used this assumption, providing clients with one single view of Atlantic hur ricane risk based on data since 1900. Although this assumption of stationarity may indeed be valid over long time periods, research has shown that Atlantic hurricane activity is influenced by several natural climate cycles, such as the El NiñoSouthern Oscillation (ENSO) and the Atlantic Multi decadal Oscillation (AMO). Of particular interest to insurers and catastrophe modellers is the AMO, whose warm phases have been shown to increase hurricane activity in the Atlantic, while AMO cold phases reduce activity.



KATRINA This means that, embedded in the “stationary” longterm data, are extended periods (25–40 years) in which hurricane frequency and severity tend to be either above or below the long-term historical aver age. So, if the AMO is in a warm (or cold) phase, modelling a hurricane-exposed portfolio with an event set based on the entire long-term historical record could underestimate (or overestimate) the current annualised risk. The unprecedented hurricane activity in 2004 and 2005, combined with the ongoing AMO warm phase in the Atlantic, led model developers to create alterna tive views of hurricane risk. Each model vendor took a different approach in developing a view. Some used hurricane data from only AMO warm phase years to develop an alternative view, while others asked experts in meteorology to estimate what activity over the next few years might look like. These different models, termed “Warm SST Catalog,” “Near-Term Model,” or “Medium-Term Event Rates”, each attemp ted to provide a better estimate of hurricane risk during the current active AMO period. However, creating an alternative view of hurricane risk also creates additional uncertainties. The histori cal record of Atlantic hurricanes since 1900 is too short to provide modellers with a thorough under standing of long-term hurricane activity. Dividing up the records into warm and cold AMO phases reduces the amount of data informing the event set even further, increasing the uncertainty in the alternative view’s results, particularly in regions with infrequent hurricane activity. Other methodologies, such as expert elicitations and climate prediction models can create similar uncertainties.



The initial reaction to alternative views of hurricane risk across the industry and other stakeholders varied widely. Reinsurers, which are not subject to state regulation, generally believed that a shorter-term risk window was useful in assessing their exposures. Many primary insurers felt similarly, but state insur ance regulators have refused to accept short-term event sets for rate-making purposes, forcing primary insurers to use the long-term rates for residential lines of business. From demand surge to post-loss amplification The phenomenon of demand surge, a temporary increase in the costs of labour and building materials after a large natural catastrophe, was already recog nised by catastrophe loss modellers before the 2004 and 2005 hurricane seasons. In the model, a demand surge factor is applied to stochastic events that cause losses in excess of a certain dollar amount, on an industry basis. The amount of demand surge applied depends on the severity of the industry loss. After Katrina, it was recognised early on that the New Orleans flood was not a natural disaster, but a manmade disaster. Since it took weeks to pump out the flood waters, flooded buildings suffered more damage than would otherwise be expected from a typical flood. And since evacuees could not immediately return home once the flood waters were gone, there was no way for policyholders to try and prevent further damage to their homes and businesses, such as the growth and spread of toxic mould.



Annual number of tropical storms and hurricanes making landfall in the US, 1900–2014
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Number of tropical cyclones making landfall in the United States over the period 1900–2014. Each landfall is colour-coded by its landfall intensity. The 12 hurricane landfalls in 2004 and 2005, which occurred during an AMO warm phase, are unprecedented in the historical record. Concerns that these high levels of activity would continue helped fuel the development of alternative views of hurricane risk.



1906



8



10



1900



10



Munich Re Topics Schadenspiegel 1/2015



21



KATRINA This cascading failure of human systems in connec tion with a major natural disaster – and the increase in insured losses associated with it – has been dubbed post-loss amplification (PLA). Most PLA scenarios involve an element of modern civilisation being knocked out for an extended period of time, like power generation, or people not being able to access their homes and businesses, allowing further damage to occur. Demand surge is now included in most PLA calculations, and PLA is applied within models similarly. Other changes in modelling The silver lining around the dark cloud cast by the 2004 and 2005 hurricane seasons is that they pro duced a wealth of claims data that catastrophe modellers can use to improve the wind and surge vulnerability functions within their models. With the exceptions of Hurricane Opal in 1995 and Bret in 1998, most Florida and Gulf Coast locations had not experienced a major hurricane in decades. In many of these regions, building codes and local populations had changed significantly over the intervening dec ades, making older claims data obsolete. The events of 2004 and 2005 changed that, and though it took years for modelling companies to process data from millions of individual claims, it is believed that the quality of hurricane vulnerability curves has improved, particularly for common construction types and occu pancies.



Conclusion In many respects, the 2004 and 2005 hurricane seasons started the “democratisation” of catastrophe loss modelling. Before alternative views of risk were introduced, a hurricane model would provide one portfolio-level “answer”. This answer would be the same for anyone else using the model, as long as the input data were exactly the same. The introduction of an alternative view of risk now meant that one model could produce two different answers – previously, a different hurricane model would have been needed to get a second answer – each viewing the risk from a different perspective but holding other model compo nents constant, isolating the impact of rate alterations on a portfolio. These extra insights helped insurers gain a deeper understanding of their portfolios’ sensitivities to hur ricane rates, which in turn led to a demand for the ability to test a portfolio’s sensitivity to other model components, such as vulnerability curves and storm surge leakage into wind-only policies. The future of catastrophe models will amplify this trend further, as more model components become customisable, so companies can better develop their own view of risk and be better prepared for future catastrophes, wherever they may strike.



One major aspect of tropical cyclone risk that catas trophe loss models did not handle well in 2005 was storm surge. Unlike hurricane wind data, scant his torical data were available for modelling companies to create a robust statistical storm surge model. The other option, developing a numerically based storm surge model, was labour-intensive and computa tionally expensive. Instead, a number of modellers used a parametric approach to storm surge, calcula ting a surge height along the coast and attenuating it inland until ground elevations exceeded surge heights. This is a very crude method to calculate surge footprints, and did not consider factors such as local bathymetry, the channelling effect of rivers and bays or any existing coastal flood barriers. Katrina’s massive storm surge, followed by Hurricane Rita’s in western Louisiana a month later, marked the moment in which the old approach to surge modelling became no longer acceptable. Some companies de veloped in-house numerical surge models, while others licensed and adapted existing surge models for incorporation into their hurricane models. Regardless of which method was used, the numerical modelling of surge today provides much more realistic results than the approaches of a decade ago.



22



Munich Re Topics Schadenspiegel 1/2015



OUR EXPERT Mark Bove, a meteorologist in Underwriting Services/Risk Accumulation at Munich Reinsu rance America, Inc., specialises in modelling natural catastrophe risks in the USA. [email protected]



Is your business geointelligent enough ?
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Katrina 2015: What if? The face of the hurricane-exposed US Gulf Coast region has changed over the last ten years. Newly constructed terminals for liquefying natural gas and the expansion of existing petrochemical installations will mean increased exposure when the next big hurricane strikes.



For economic reasons, the existing natural gas terminal at Freeport is to be converted to an LNG terminal over the next few years.
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Peter Bender



The pattern of damage caused by Hurricane Katrina had some features that other similar events did not. Concentrated along the Mississippi coast were a series of hotel-casino complexes, the casinos of which were built offshore on floating barges due to legal requirements. Here there were high concentrations of values, and all the complexes sustained heavy losses. Following changes in the law, these casinos can now be built on land, which will reduce their susceptibility to loss, but by no means eliminate it entirely.



Liquefied natural gas Liquefied natural gas (LNG) is a colourless liquid containing about 98% methane. The liquefying process involves first removing unwanted components such as carbon dioxide, nitrogen or condensate from the natural gas. The gas is then liquefied at approximately –160°C, which produces a reduction in volume of 1:650. LNG thus has a a very high energy density and can be transported economically over very long distances or stored in specially insulated tanks.



So how has exposure in the region changed in the last ten years? The Gulf of Mexico, with its hundreds of oil rigs, a dense network of pipelines, large transshipment ports and refineries, continues to be the most important centre of the US energy sector. According to the US Energy Information Administration (EIA), 45% of the country‘s entire oil-refining capacity and more than half of its natural gas-processing capacity are found there. In 2005, Katrina caused substantial damage to oil and gas platforms, as well as to refineries. The importance of oil production in the Gulf of Mexico has declined since then. Whereas in 2001 around a quarter of oil and gas production came from the Gulf region, by 2013 this share had shrunk to less than 10%. Important wells ran dry and, in addition, after the explosion on the Deepwater Horizon oil rig and the oil spill that followed, the government granted fewer drilling permits in subsequent years. However, the production losses have been more than made up for by rapid advances in shale oil and gas exploration. New LNG terminals are springing up With these possibilities for extracting oil and gas from shale by means of hydraulic fracking, the US has soared to become the biggest gas producer in the world and has relaxed its original export restrictions. For the gas to be transported economically by ship, it must first be liquefied in special LNG (liquefied nat ural gas) terminals and thus compressed to a fraction of its volume. Whereas just a few years ago, the US was one of the main importers of LNG and was dependent on these supplies, with the fracking boom the situation has completely reversed.



Today, import terminals are being converted to export terminals, and several new LNG plants are springing up on a 450-kilometre stretch of the Gulf Coast between Corpus Christi in Texas and Lake Charles in Louisiana. The region is thus becoming even more important for the processing of US natural gas than it already is. Although the plants are designed for high wind loads, it is only in their finished state that they can withstand the forces. Depending on the progress of construction, the plants are considerably more vul nerable, which means that in the event of a severe hurricane, particularly between 2016 and 2018, insurers could face major claims (see the graph on page 26). The risk of flooding should also not be underestimated: the new plants are located in an area in which, according to the Federal Emergency Management Agency (FEMA), severe flooding can be expected at least once in a hundred years. The boom in hydraulic fracking has another side effect: the US petrochemical industry is making a comeback. The American Chemistry Council (ACC) expects the US petrochemical industry‘s exports to double between 2014 and 2030, to US$ 123bn. Most producers of chemical precursors have set up along the Gulf Coast because of its proximity to oil and gas deposits and overseas shipping facilities. The number and size of chemical parks are therefore expected to increase further and boost the number of people employed. More drilling permits again Offshore too, things are now moving again: a few years after the Deepwater Horizon disaster, more and more major projects in the Gulf of Mexico are being pushed forward. Thus, at the end of January 2015, the US Department of the Interior, in its new five-year plan for offshore oil and gas leasing, opened up a number of areas for development, including ten in the Gulf of Mexico. This is part of the official strategy to
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KATRINA Exposure of LNG plants in the event of a hurricane, depending on the stage of construction Sum insured (in US$ m) 5,000
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The loss susceptibility of LNG plants in the event of a hurricane depends on the stage of construction. Source: Munich Re



Wind season Start of construction End of construction – followed by a six-month testing and commissioning phase (every project). Full storm protection in place.



reduce dependence on crude oil imports. Deep-water wells are more productive than shale wells, making it easier for companies to maintain a constant level of output. How far the projects are realised, however, will depend on how oil prices develop. Many companies have already reacted to the decline in oil prices and shelved their exploratory wells. The growth of the Texan city of Houston was linked to the oil and gas boom of recent years. With more than six million inhabitants, Greater Houston is the fifth most populous metropolitan area in the United States. Until recently, private and commercial property markets were booming, and with them the concentration of values in the area. In 2005, when Hurricane Rita threatened the metropolis, up to 2.5 million inhabitants had to leave their homes in one of the country‘s biggest ever urban evacuations. Fortunately, Houston got off lightly that time.



Construction period



Sabine Pass: train 1–4 Freeport LNG: train 1 and 2 Corpus Christi LNG: train 1–3 Cameron LNG: train 1–3



Progress with disaster plans It therefore appears that the concentration of assets along the US Gulf Coast has increased over the past ten years, not only for industry but also for private households, and will probably increase further. But many companies have learned from the events of the past and improved their hurricane disaster plans. There are therefore better chances of limiting damage. However, Katrina also showed that plans are useless if the infrastructure is destroyed to such an extent that relief measures cannot be implemented.



OUR EXPERT Peter Bender is a graduate in process engineering and Head of the Oil, Gas and Chemistry Topic Network. As a facultative underwriter, he is responsible for oil, gas and petrochemical risks in the Global Clients/North America Division. [email protected]
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COMMENT



“In many ways, Katrina was exceptional” Katrina did more than wipe out large sections of New Orleans. It has forever changed our assumptions about insurance for wind and storm surge, especially the practice of separating covers against wind damage and (windstorm-induced) flooding. Peter Röder, Member of the Board of Management and Head of Global Clients/North America Division. Peter Röder



In 2005, Hurricane Katrina devastated large parts of the US Gulf Coast with its extreme wind speeds and high storm surge. The states most affected were Mississippi, Alabama, and especially Louisiana, with the city of New Orleans suffering a particularly high number of losses. More than one million people were evacuated in advance of the hurricane. Even so, the storm still claimed the lives of 1,700 people. In many ways, Katrina was an exceptional natural event. If insurers thought that the breaking point had been reached with the four hurricanes that tracked across Florida in 2004, Katrina, along with the additional two major hurricanes to hit the southern coast of the US in 2005, proved to be an even greater test just one year later. Katrina alone caused more losses than all of the 2004 hurricanes combined. The failed levees in New Orleans led to devastation, leaving the city that lies 80% below sea level with disastrous flooding over an extended period of time. There were many arguments on the demarcation issue of flood versus wind – the reason being that most losses arose due to flooding, but only very few buildings had the relevant state insurance cover. Even today, this division is still in place. Now, ten years after Katrina, we believe it is time to consider combining wind and flood risks within a single policy – resulting in a desirable attribute for policyholders. The severity of this event meant that claims settlement times were considerably longer than with other hurricanes. Most claims have now been settled, but some lawsuits are still ongoing. In addition, new, previously unknown loss scenarios developed post-Katrina, such as third-party liability claims in respect of construction materials.



Ten years after this exceptional natural event, there is still uncertainty about New Orleans‘ future. The “Big Easy” today is not the same city it was before the storm. The Urban Planning Committee submitted a comprehensive reconstruction plan in 2006. The plan called for natural and artificial protective measures, some of which have already been implemented at considerable expense. This culminated last year in the accreditation of the levee system as sufficient protection against a 100-year event. The goal is that these measures will provide better protection for the city and its population during major storms in the future. Katrina was a substantial market-changing event that preceded a near ten-year period of reasonable profitability for the insurance industry – especially in US natural catastrophe business. It had a lasting impact on pricing, which did not subside until the emergence of the soft market phase roughly two years ago.
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AVIATION



The best care in the worst case The US-based company Fireside Partners Inc. handles international emergency response tasks with a focus on business aviation. President and CEO Donald J. Chupp talks about Fireside’s role as a partner to companies with aviation operations.



Schadenspiegel: Could you begin by telling us a bit about Fireside? Donald J. Chupp: Fireside Partners provides three primary services: developing company emergency res ponse plans, training company staff to effectively institute the plan and, thirdly, working with company staff to respond to accidents. We are the only fully integrated emergency services provider special ising in the business aviation indus try, and high net-worth and highvisibility individuals and business concerns. From aircraft and private asset monitoring, post-accident investigative and communications support, emergency contact notifica tion, on-site family assistance, per sonal effects processing and return, intelligence gathering and resource coordination with external agencies, Fireside delivers end-to-end emer gency response services on a 24/7, year-round basis. Based on our integrated data and real-time situational awareness, we are immediately alerted of any anom aly during all operational phases. On average, we provide assistance in response to 11 in-flight anomalies or emergencies per day. To support clients across the entire enterprise, we maintain a secure Emergency Operations Center. This is where we handle responsibil ities like worldwide crisis monitoring and real-time advisory or assistance with locating and accounting for employees. It’s also where we moni tor local first responder and Air Traf fic Control radio frequencies as well as local news media and social media.
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Could you give some examples of special challenges in different emer gency situations? In general, the widespread use of social media has changed the demands for delivering emergency services effectively. There is less time before the world becomes aware of the crisis, so we have to work hard to reach the affected families quickly, and provide them with accurate information. We see several recurring challenges across the organisations we serve. Whereas an airline has hundreds, sometimes thousands, of employees to draw on in an emergency, smaller business aviation companies do not. But the basic needs of the families are generally the same, and must be met. Emergency plans are often reverse engineered. The plan is written first, and then the organisation gets together to discuss how it can meet the requirements. Ideally, an organi sation should first determine what areas a plan should address based on its culture and business before writing the plan. Most organisations recognise an ability to take care of people affected and to communicate effectively as the most important aspects of their plan. Interestingly, these two areas are often the least developed within an emergency plan.
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Your business calls for a mix of sophisticated logistical and organi sational skills coupled with a deep understanding of people’s needs in times of extreme distress. How do you select and train staff? What backgrounds do your team members have? Our Humanitarian Emergency Liaison Program (HELP) team is made up of aviators, responders and other professionals with significant credentials. Although compassion is appreciated, our customers expect competency, speed, a sense of lead ership and an ability to get results. To meet our customers‘ expectations for confidentiality and privacy, and to ensure our standards are maintained, Fireside provides services with its own employees – never with volun teers or generalist contractors. Our response teams receive in-person training at least once a month. Our people have qualifications and experience such as NTSB Transpor tation Disaster Assistants, Medico legal Death Investigators, Licensed Clinical Psychologists, Licensed FAA Dispatchers, 911 Emergency Dis patchers, Aircraft Maintenance Technicians, and Pilots. In a plane crash, victims and families are often multicultural. How can you address the diverse demands and sensitivities of people from so many different cultures and religions? There are key factors to meeting the variety of needs of families with dif ferent cultural backgrounds. Most often, the first step is to find and uti lise a response professional who speaks the primary language of the family and understands the cultural expectations of loss and the display



AVIATION of grief for that individual culture. We never decide what is best for the families, but rather try to involve them in the decision-making and then let families as a group discuss and decide how they prefer things to be handled. Our goal is to allow the families to maintain their dignity, in spite of the unfortunate circum stances. We may be able to antici pate what they need, but we never assume we know. Your service portfolio includes train ing measures and consulting to help companies prepare for emergencies. Could you explain the main points you cover?



Fireside President and CEO Donald J. Chupp.



The main points we typically address to help companies are what we call the “Three Ps”: People, Perception, Participation. We work to prepare a company’s staff to provide assis tance to the people affected, manage the public perception of their com pany, and participate effectively in an investigation. To achieve this, a company must first establish a centralised crisis management facility, where it can make collective decisions and effec tively manage a crisis in real time. We provide support in setting up an emergency operations centre and teach staff what works well and what doesn’t, based on our experiences and historical examples. We recom mend materials and resources, and suggested staffing positions. Our support also covers development of drill scenarios, management and evaluation, and after-action reports. At the request of clients, scenarios often go beyond aviation accidents to include mass epidemic management, public relations crisis situations, acts of crime and other events. To ensure a company’s ability to take care of people, we help set up an emergency contact notification team to make difficult phone calls to employees‘ or customers‘ families notifying them that a crisis has occurred, and providing them with critical information. Our copyrightprotected four-phase notification model enables a company to get in front of a crisis immediately and put its best intentions into practice. A further element in terms of caring



for people is the development of a family assistance and support team to provide critical aid, information and resources to employees‘ or cus tomers‘ families. To manage external perceptions, we help develop a crisis communica tions plan that puts the face of the company forward in the worst of times. As history has shown us, there is much more than just media rela tions to contend with following a disaster. We take a holistic approach, planning and preparing for today’s communication processes. It involves training key company officials and communications teams specifically for post-disaster communications and developing a crisis communica tions process for inclusion in the emergency response plan along with required checklists and indexes.



Here again, we develop drill sce narios to test the crisis communica tions processes, teams, management and other stakeholders, complete with evaluation, after-action reports and recommendations. Establishing the capacity to effec tively participate in an investigation requires an understanding of the regulations and processes that a national authority uses following an accident as well as how the organisa tion can best represent its brand name and protect its interests. Here, we train key company officials and technical specialists for involvement in an investigation, how to give inter views, provide records and take part in investigative hearings and meet ings. In closing, it is during times of crisis that companies are put to the test. Fireside Partners supports its cus tomers during these times by helping them protect the things that matter the most: their people and their good name.
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MARINE



Biggest loss ever in container shipping The sinking of the MOL Comfort in the Arabian Sea in mid-2013 was the costliest loss involving a container freighter ever. Growing vessel sizes and rising costs for the salvage and removal of wrecks present new challenges for the insurance industry.



At the time of its launch in 2008, the MOL Comfort with a length of 316 m and a width of 45 m belonged to the “Post-Panamax” class. Ships of this class are too large to pass through the Panama Canal, which for a long time served as the standard for ships‘ dimensions. 31



MARINE



A fire-fighting vessel attempts to contain the fire raging on the MOL Comfort.



After its hull had suffered damage, it took just a few hours for the MOL Comfort to break apart off the coast of Yemen.



Alexander Kababgi



On 17 June 2013, the container ship MOL Comfort broke apart in bad weather, some 380 km off the Yemeni coast. The two sections drifted apart, the stern sinking on 27 June and the bow on 11 July together with 4,382 containers. For reasons unknown, a fire had broken out on the bow, destroying both the cargo and the ship‘s hull. Attempts by the salvage company “Smit Salvage” and others to stabilise and tow off the two parts of the ship failed. All 26 members of the crew were able to leave the ship in lifeboats and were picked up by the container vessel Yantian Express, which was the first to arrive at the scene of the accident. The entire rescue effort was coordinated by the Indian coastguard in Mumbai. Although the MOL Comfort carried roughly 1,500 tonnes of heavy oil, there was no noteworthy oil slick to be seen when it sank. Difficulties establishing the cause of the loss Why the steel hull should have failed and caused the ship to break apart will probably never be fully explained. Forensic analysis of the cause is impos sible, as the various parts of the hull are now resting on the seabed at a depth of around 4,000 m.
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The first question that arises when a ship breaks apart concerns its seaworthiness – a key criterion for insurance cover and the shipowner‘s liability. A ship is deemed to be seaworthy if it can withstand the ordinary hazards of a voyage. The condition of the hull, the competence of the ship‘s crew and whether or not the cargo has been stowed correctly are all factors of decisive importance. In the case of the MOL Comfort, investigations did not indicate that the ship might not have been seaworthy. Before sailing, the ship – which was just five years old at the time of the loss – had completed a “Special Survey” on 29 May 2013, a major technical inspection for ships which is performed every five years. The Japanese classification company ClassNK did not find any shortcomings. Cargo is the biggest loss item The insured loss is currently estimated at almost half a billion dollars. Of this total, the hull accounts for US$ 66m and the cargo for roughly US$ 400m. At the time of its launch in 2008, the MOL Comfort was one of the largest ships of its class, measuring 316 m long and 45 m wide. With a capacity of 8,110 standard containers (Twenty Foot Equivalent Unit/TEU), the MOL Comfort would be no more than a mid-size vessel today. Prior to 2006, no ship was capable of carrying more than 10,000 containers – the world‘s biggest container ship today, the MSC Oscar, has a capacity of 19,225 TEU. With an overall length of 395 m, it is also considerably longer than the MOL Comfort.



MARINE



Claims by the salvage company First attempts were made long ago to develop a standardised and efficient system of remuneration and contracts for salvaging ships in distress. It had to offer sufficient incentive to salvage the ship, but without overburdening the rescued party. A concept which is still widely used today – Lloyd‘s Open Form (LOF) – was introduced for this purpose in 1892. This standard contract determines the salvaging fee according to the value of the salvaged cargo and the difficulty of the rescue operation, among other things. However, the principle of “no cure no pay” operates here: the rescue operation must be at least partially successful. The fee is in all other respects limited to the value of the recovered goods.



This principle had an increasingly negative impact: salvage companies preferred not to participate in rescue operations if the chances of the salvage operation being successful were considered low. Even a disabled oil tanker did not appear particularly lucrative in financial terms, due to the low residual value of the ship. In the end, the principle of “no cure no pay” led to delays in salvaging ships, as well as to extensive environmental damage if the salvage company refused to participate.



company will be remunerated on the basis of a “fair rate for equipment and personnel” if the risk of environmental damage can be averted as a result. Another possibility is to agree on a standard contractual ruling (Special Compensation P&I Clause/ SCOPIC), according to which the salvage company is remunerated on the basis of rates agreed in advance. This calculability has made SCOPIC a popular contractual agreement today.



Important rulings were therefore introduced to supplement the “no cure no pay” principle. Art. 14 of the International Convention on Salvage of 1989 states that, even if the operation is unsuccessful, the salvage



As a rule, the cost of transport per container decreases as the number of containers on the ship increases. Vessels with a cargo capacity of more than 20,000 TEU are already being planned in order to boost profitability, with the result that cargo will account for an even greater share of any such losses in future. Salvage costs difficult to calculate In addition to the cargo, rising costs for the salvage and removal of wrecks are another significant factor. An analysis by the International Salvage Union has shown that these costs increased fivefold between 2005 and 2012 although the number of incidents declined. This is in part due to the changed political and social environment: responding to the heightened public awareness of environmental issues and growing media interest, local authorities and governments are increasingly demanding that wrecks be removed with as little environmental impact as possible. This raises the fundamental question of whether it is still possible and necessary for the insurance industry to bear the associated rise in salvage costs. It is technically possible to salvage almost any shipwreck. However, it is important not to lose sight of the costeffectiveness of salvage operations. The enormous dimensions of modern ships are one key factor fuelling the rise in costs.



As the cruise liner Costa Concordia has shown, salvaging a huge vessel several hundred metres long is an immense technical undertaking. In that particular case, removal of the wreck has cost more than a billion dollars, an amount that now exceeds the original cost of the ship. Although each case depends on the individual circumstances, the effort and expense of salvaging – not to mention removing the wreckage of – a container ship the size of the MSC Oscar, which is 395 m long and therefore 100 m longer than the Costa Concordia, could prove considerable and almost incalculable (see the article “Costly wrecks” in Schadenspiegel 1/2014). Salvaging thousands of containers is a special problem when container ships are damaged. Not un commonly, they have shifted and come to rest in an unstable position above and below deck, with the result that they can often only be lifted off by helicopter and under great time pressure. In the case of the MOL Comfort, attempts to salvage the containers failed, as the ship sank within a short space of time.
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Limitation of shipowner‘s liability Shipowners have been able to limit their liability since the 17th century. While the principle of unlimited liability largely prevails throughout the free market economy, shipowners can define a maximum limit in keeping with the 1976 Convention on Limitation of Liability. It is determined by the ship‘s tonnage. This limitation always applies, except in cases of gross negligence. In all other cases, it applies to all claims resulting from accidents at sea as defined in more detail in Art. 2 of the Convention. All creditors must be satisfied exclusively from the liability fund set up when a shipowner requests a limitation of liability.



Incidents involving container ships always raise complex liability issues and in the case of the MOL Comfort, the situation has yet to be fully clarified. In principle, damage to the ship and its salvage are covered by the hull insurers, while the cargo is covered by cargo insurance. P&I insurance (Protection and Indemnity) covers the liability claims asserted against the owner of the MOL Comfort. These include environmental damage in particular and possibly the costs of removing the wreck. Because the ship sank a long way offshore, there were no claims based on potential pollution of the environment or for salvaging parts of the wreck in this case. An accident occurring near a coast or port would have given rise to considerable liability claims. Although less than half the size of the MOL Comfort, costs of almost US$ 250m were incurred for salvaging the container ship Rena, which had run aground on a reef off New Zealand in October 2011 (see the article in Schadenspiegel 1/2012). Shipowner sues shipyard One month after the loss, the owner of the MOL Comfort limited its liability worldwide to US$ 40m by launching a fund in the same amount in Japan, as permitted by the Convention on Limitation of Liability for Maritime Claims (see box above). This will be far from enough to satisfy claims totalling almost half a billion dollars (including cargo). As a result, cargo insurers will ultimately bear the brunt of the liability.
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Moreover, in January 2014, the owner of the MOL Comfort filed an action in Tokyo against the shipyard Mitsubishi Heavy Industries (MHI), which had built the ship. Parties with an interest in the cargo subsequently also joined the action. The claimants accused the company of having designed the MOL Comfort incorrectly and of having violated their obligations in respect of warnings and information. One year before the accident, MHI had allegedly found similar damage/deformation in at least one sister ship but had not passed the information on to the owner of the MOL Comfort. Had it been aware of this, the owner of the ship would have inspected its entire fleet and made any repairs necessary. According to the statement of claim, this lack of information constituted a “breach of duty of care” towards the owner of the MOL Comfort. A similar case occurred in 1997, when the container ship MSC Carla broke apart at sea en route from Le Havre to Boston. While one part of the ship was rescued, the other sank with 1,000 containers in heavy seas. In this particular case, the shipowner sued the shipyard Hyundai Corp. in the Southern District Court in New York for “defective manufacturing”. In contrast to the MOL Comfort, however, the length of the MSC Carla had been increased at a later date. In 2004, the court ordered Hyundai to pay for the losses.



MARINE Examples of ships which have broken apart with comparison of gross tonnages (GRT)



12.12.1999 19,666 GRT Erika, oil tanker: extensive oil pollution, French coast 24.11.1997 55,241 GRT MSC Carla, container ship: loss of 1,000 containers in the North Atlantic



19.11.2002 42,820 GRT Prestige, oil tanker: extensive oil pollution off the Spanish and French coast



The insurance industry needs to watch developments closely As the biggest loss in container shipping to date, the MOL Comfort is sure to go down in maritime history. But it will not be the last such loss: past experience has shown that no class of ship is immune to losses of this kind. (See page 38: “Tracking down the weak points”). Although the MOL Comfort was a fairly small container ship in today‘s terms, it nevertheless caused a major loss of almost US$ 500m, which must be borne by the insurers. This is remarkable indeed, considering that excessive costs were not incurred in connection with salvage operations or pollution of the environment. The costs would have been consider ably higher had the ship gone down elsewhere – near the coast or in the entrance to a harbour. If a modern container ship, such as the MSC Oscar, were to be damaged at sea, up to 20,000 containers would have to be indemnified in addition to the incalculable salvage costs. As vessels grow ever larger and salvage costs continue their upward spiral, the insurance industry must keep a close eye on further developments. Munich Re contributes its know-how and expertise on risks and possible scenarios to the relevant technical commit-



18.1.2007 53,409 GRT MSC Napoli, container ship: oil pollution and loss of containers in the English Channel



17.6.2013 86,692 GRT MOL Comfort, container ship: loss of over 4,000 containers in the Arabian Sea 5.10.2011 38,788 GRT Rena, container ship: severe oil pollution off the coast of New Zealand



tees in order to ensure that such occurrences remain insurable in the future. This not only includes ad equately structured (re)insurance programmes, but also potential cooperation between P&I insurers and government authorities when dealing with major shipwrecks involving complex salvage operations. >> Further information can be found in the investigation report published on 30 September 2014 at www.classnk.or.jp



OUR EXPERT Alexander Kababgi has worked as a claims lawyer in claims management at Munich Re for 15 years and is responsible for processing marine claims worldwide. [email protected]
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Why ships break apart A variety of factors influence a ship’s stability. These include the size, mass and form of the hull, the cargo, the weather and the dynamic forces that act upon the ship. All corners, edges and curves are permanently subjected to different forces. A ship must be able to withstand these or it will experience difficulties.



Evolution of container ship classes Class:



Capacity in TEU:



Post-Panamax (ship shown) 1988–2000 4,000–5,000



Post-PanamaxPlus 2000–2005



5,000–8,000



Converted Tanker 1956–1970 800



NewPanamax 2006–2013



8,000–14,000



Container Ship 1970–1980



1,000–2,500



EEE-Class 2014



18,000



Panamax 1980–1988



3,000–4,000



Ultra Large Container Ship 2015 > 16,000



Converted Cargo Vessel 1956–1970



500



Hull deformation under heavy sea of up to 3 metres



10



 m



Bulbous bow 36
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Dynamic forces act upon the ship’s hull



Deviation from mean position Low



1. Hogging Force bending the ship’s hull concave downwards along its length as a result of heavy sea or the vessel being loaded more heavily at the ends



2. Sagging Force bending the ship’s hull concave upwards along its length as a result of heavy sea or the vessel being loaded more heavily at the centre



3. Torsion Force twisting the ship’s hull as a result of diagonal waves or the vessel being loaded more heavily at opposite sides



4. Transverse shear Force squeezing the ship’s hull in its width as a result of lateral wave impact



5. Longitudinal shear Force compressing the ship’s hull in its length as a result of frontal wave impact



High



Navigation and communication devices Bridge



Container supports Double side hull with fuel or ballast water tanks



Weak components and possible damages Weak component: Large opening for container loading, only closed by hatch covers



Bulkhead



Double bottom with fuel or ballast water tanks



Possible damage: Buckling deformations on bottom shell plates of 20 mm height caused by constant hull stress



Possible damage: Hull fracture due to weakened bottom shell plates
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Tracking down the weak points Ships break apart more often than one would think, and identifying the causes can be a tricky exercise. In most cases, the hull is stressed beyond its limits due to several factors acting concurrently.



Markus Wähler



The MOL Comfort is just one example of a ship that has suffered disastrous structural damage in the last 15 years. Perhaps the best known case in Europe was the tanker Erika, which, laden with heavy oil, broke apart off the coast of Brittany in December 1999. In November 2002, the tanker Prestige found itself in distress off the Atlantic coast of Spain and likewise broke apart. In January 2007, the side of the container freighter MSC Napoli fractured as it passed through the English Channel. The ship was then deliberately grounded to prevent it breaking apart at sea. Outside Europe, the container ship Rena and the bulk carrier MV Smart both made headline news. The first ran aground off New Zealand in late 2011, the other off the east coast of South Africa in August 2013. Despite the different causes, all these cases had one thing in common: the ships were mostly disabled in stormy conditions and relatively heavy seas. The stresses imposed on the ships‘ structures were enormous. Hulls are flexible Modern commercial ships are made almost exclusively of steel – the use of wood is a thing of the past in the construction of merchant ships. Although other materials can be used, such as aluminium and fibre-reinforced plastics (e.g. glass fibres or carbon fibres – GRP/CFRP), they are much more expensive. They are used almost exclusively for yachts, if at all. Despite its high strength and very high rigidity, steel can be deformed by strain. As a general rule, the longer the ship, the greater the curvature of the hull. In calm weather, this is almost invisible to the naked eye.
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When additionally exposed to external influences, such as storm and high waves, however, the hull undergoes greater deformation, not only along the transverse axis, but also along the longitudinal axis due to torsional forces. Uneven loading can similarly cause the hull to become deformed, although this can be reduced to a certain extent by corresponding ballast water management. For this purpose, water is pumped into special tanks in the hull to balance the different distribution of forces as evenly as possible. By its very nature, this method is doomed to fail when shear forces due to wind and waves act diagonally on the hull. This makes it all the more important for the ship‘s structure to withstand stresses and strains. The properties and composition of the steel is one decisive criterion, the amount of steel used another. If too much steel is used, this increases the weight of the ship; conversely, too little steel can lead to problems with mechanical strength – all in all, a difficult balancing act. The long-term effect of corrosion must not be neglected either. Salt and water corrode the steel, causing the outer skin of the ship to become thinner with time and thus lose stability. The art of correct stowage In theory, the cargo‘s effect on the hull should be easy to control. The simplest solution is to stow the cargo evenly so that bending moments cannot arise from the outset. Unfortunately, such optimum conditions are rarely found in practice. Instead, ships tend to be more heavily laden in the middle, or at the stern or bow. Known to seafarers as hogging and sagging (see pages 36/37), the resultant conditions can be reduced or even balanced out completely with ballast water.



MARINE



Unequal loading can be ascertained by checking the draught marks at the bow, midship and stern to see how the ship lies in the water before putting to sea. This is a routine task for the cargo officer and captain. Based on the cargo information, ballast water management can then be deployed to prevent the ship from listing. As a rule, loading is not planned on board but by the charterer or a commissioned planning office on shore. This is a fairly simple task in the case of a tanker or bulk carrier. Such vessels often only have a certain cargo on board and only call at a handful of ports to load and unload. Container ships, on the other hand, are more like “general stores” carrying a whole variety of cargoes to several ports of call. However, the containers cannot be distributed on board at random. For instance, if empty containers are stacked in the hold and the full containers on deck, the centre of gravity shifts upwards, which soon plays havoc with the vessel‘s stability. A ship laden in this way could perform an Eskimo roll before even attempting to leave the pier. While empty containers are relatively easy to identify, incorrectly declared weights pose a much more serious problem. If the actual weight of 20% to 25% of the containers on board a ship differs from the stated weight by just one tonne, which is entirely possible, this can add up to several hundred tonnes in total. In the case of a ship like the MOL Comfort with a rated capacity of over 8,000 standard containers (TEU), the load on board could weigh 2,000 tonnes more or less than indicated. In an ideal situation, this difference would balance itself out, but precise calculation of the load is impossible in this theoretical case.



Stacking containers on a ship so that they can be swiftly and easily unloaded at their destination is rather like a game of Tetris.



The weight problem could be tackled relatively easily. Container gantries in many ports today have integrated weighing scales with which to weigh the boxes as they are being loaded. However, the data obtained would need to be taken into account, both on board and in the ship‘s planning office. Measures to introduce weight verification are not only desirable, but also essential, if safety in shipping is to be improved. Engineering design is a decisive factor, considering the large number of potential forces acting on a ship. Ideally combining the rigidity and elasticity of the steel can optimise the balance of the hull in the water. Although naval architects can draw on decades of experience in steel construction, the engineering design of increasingly large ships nevertheless poses a challenge. High-strength steel alloys and special reinforcements are used here to save on weight and material, with the result that ships should not be able to break apart.
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MARINE In reality, however, things are different: ultimately, it will not be possible to establish what exactly caused the MOL Comfort to break apart. The two sections of the ship are now resting at the bottom of the Indian Ocean at a depth of around 4,000 m. The sister ships inspected following the sinking also showed minor deformation of the hull at roughly the same point at which the MOL Comfort had fractured. Dents had formed in the bottom plate and it was decided to reinforce this part on all ships of the same construction. The properties of the newly developed steel are also being investigated to establish whether its chemical composition might have played a part in the disaster. Here too, however, it is unlikely that the loss was caused by one single factor. Understanding how the various factors interact is crucial to preventing such accidents as the MOL Comfort in future.



OUR EXPERT Markus Wähler has worked as a Marine Consultant for Munich Re since 2013. He holds a master‘s licence and spent many years working as a risk and safety manager for a shipyard. [email protected]
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Mass Torts in Europe – Cases and Reflections Ina Ebert, Munich Re



Mass torts are a phenomenon which used to be associated primarily with the US legal system. However, in recent years Europe has also begun witnessing lawsuits filed by hundreds or even thousands of injured parties against the same defendant. Traditional European legal systems were never set up to deal with this type of litigation, however. This study by the Vienna-based European Centre of Tort and Insurance Law (Ectil) shows how the various European legal systems have been attempting to come to terms with this new challenge, and with what level of success. The study follows two approaches in order to deal adequately with both theory and practice. It first presents the relevant legal frameworks and their recent developments theoretically: What measures have been introduced to aggregate claims and make it easier for courts to cope with such mass litigation? How are the questions determined of what national law applies and which courts have jurisdiction? The second approach is to present nine case studies from legal practitioners in various European jurisdictions to illustrate how this “law in the books” is applied in real life. The cases under study range from compensation for victims of mass accidents (e.g. the Eschede or Costa Concordia disasters) to initial experience with class actions (against Italian banks), and model case proceedings brought by shareholders (Deutsche Telekom). These examples demonstrate the types of mass tort scenario that Europe has had to deal with for some time now. The reforms in Europe are continuing: in 2013 the EU issued recommendations to its member states encouraging them to introduce collective redress mechanisms; in 2014 both France and Belgium introduced class action procedures. Anyone interested in the potential consequences for European markets will find that the Ectil study provides a good overview of the experience with mass torts in Europe to date.



Willem H. van Boom/ Gerhard Wagner (eds): “Mass Torts in Europe – Cases and Reflections” De Gruyter, 2014
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JEWELLERS’ BLOCK



Daylight robbery There has been a string of spectacular jewellery raids in recent years. Using brute force and violence even in broad daylight, the thieves have caused enormous losses.



Using axes and sledgehammers, gangs like the Pink Panthers smash their way into jewellery shops.
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JEWELLERS’ BLOCK



Eckhard Schäper



While all was quiet above ground in London’s Hatton Garden district over the Easter weekend in early April 2015, events underground were not quite so peaceful. A gang of thieves forced their way into an underground safety deposit facility in London’s jewellery quarter on Good Friday. After climbing down a lift shaft to gain access to the basement of the premises, they used a water-cooled high-power drill to cut through a two-metre thick steel-reinforced wall. Once inside the vault, they were able to break open 72 safe deposit boxes and escape with their haul. Exactly how much this haul is worth remains unclear, though it is expected to be many millions of pounds. The vaults are used by a number of local diamond traders and jewellers, who had deposited their valu ables there over the Easter weekend. What is puzzling is why the police in London failed to react to a call from a security company in the early hours of Good Friday telling them that an alarm had been triggered at the Hatton Garden site. The robbery was not discovered until the facility was reopened on the Tuesday after Easter. The Pink Panthers: The most feared gang of jewellery thieves in the world No less spectacular, albeit with a different modus operandi, is another gang of jewellery thieves: the “Pink Panthers”, who Interpol believe are responsible for 340 hold-ups in 35 countries in recent years. With their highly professional approach, the group is believed to have caused losses of more than €330m since 1999. Events usually follow the same pattern: either the thieves enter the jeweller‘s shop in groups of between two and five people acting as potential customers or they enter the premises forcibly in broad daylight. While some of the group threaten the staff, others destroy the showcases with axes and hammers and grab as much jewellery as they can get their hands on before making a speedy getaway. Escape routes are meticulously planned and even the distance to the nearest police station is taken into consideration. Although the police regularly manage to apprehend the “runners”, i.e. the underlings who commit the actual theft, they have trouble catching the masterminds behind the crimes and their “fences” who receive and sell the stolen goods. It is not clear whether the Pink Panther gang is also responsible for the biggest jewellery heist ever committed, in Cannes in 2013. What is clear is that jewellery thefts of every kind are booming, as the following examples show. Inadequate security concepts, negligence when handling valuable jewellery, and careless employees, often make matters far too easy for thieves.



February 2013: Diamond robbery at Brussels airport On 18 February 2013, a group of eight armed men attacked a cargo plane at Brussels airport and seized several containers filled with diamonds. The meticulously planned attack began shortly before 8 p.m. Disguised as policemen, the thieves broke through the airport perimeter fence and made their way to the runway in two cars. There, they threatened the staff of a security firm who were busy loading containers filled with diamonds onto an aircraft for further transport. A few minutes later, the thieves disappeared into the darkness with a haul worth around €37m. Almost three months later, police officers in Belgium, France and Switzerland arrested a total of 31 suspects. According to the public prosecutor in Brussels, part of the haul was recovered in Switzerland. Large sums of money and luxury cars were also seized in Brussels. The security concept for transporting valu ables must be reviewed at regular intervals, even when using supposedly secure areas, such as airport runways, which are not accessible to the general public. In this case, there may not have been enough security guards on duty. May 2013: Jewellery theft in Cannes On 17 May 2013, during the Cannes Film Festival in the south of France, persons unknown broke into a hotel room occupied by a woman employed by the Swiss jewellery firm Chopard. Jewellery worth more than €1m was stowed in the room safe. The intruder or intruders were evidently able to prise the safe out of its anchorage undisturbed and steal it. To this day, it has not been possible to work out how the perpe trators managed to sidestep the high-level security measures in place and pull off this coup. The theft could have been prevented if the Chopard employee had followed the fundamental rule never to deposit valuable items in a room safe. The hotel safe is much better protected and therefore a good deal more secure. July 2013: Hold-up in Cannes A further theft occurred on the morning of 28 July 2013, when a man in a dark suit entered the luxury Carlton Hotel in Cannes around 11.30 a.m. He headed straight for the hotel‘s side wing, where “Extraordinary Diamonds”, a sales show organised by jeweller Lev Leviev, was being held. The man entered the showroom unchecked through a veranda door that was normally locked, at precisely the moment when the jewellery was about to be transferred from a safe to the armoured showcases.
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JEWELLERS’ BLOCK He threatened the staff and security guards on duty with a gun and stole rings, pendants and diamond-studded earrings worth €103m, as well as other items. According to the investigators, 34 of the precious items were exceptional creations, each worth several million dollars. Only these items were insured. Other pieces worth between €20,000 and €40,000 were not. This hold-up surpassed what had until then been the biggest jewellery theft: in February 2003, thieves broke into the Diamond Centre in Antwerp and made off with a haul worth around €100m. One particularly problematical aspect of the theft in Cannes was that the parties responsible for the exhibition had not developed a special security concept. An elaborate concept is absolutely essential for an exhibition of valuables worth hundreds of millions, which is not being held on secure business premises. Such a concept should not only be coordinated with insurance experts, the local police and the security firm, but should also include a variety of safety mechanisms. These include surveillance cameras, high-security showcases with time-delayed locks, mechanically controlled entrance doors, alarm systems against intrusion and hold-ups, and possibly even a fog machine. What is more, an effective security concept must encompass all phases of an exhibition, from delivery to return transport, and be overseen by properly trained security staff. September 2013: Jewellery theft in Paris In the early hours of 9 September 2013, four thieves drove their SUV into the showroom of a Parisian jeweller near Place Vendôme. After seizing jewellery and watches worth around €2m through the shattered windows, they set fire to the vehicle in order to cover their tracks and fled in a second waiting car. Here too, there was no security concept agreed with the insurer: – Valuable items of jewellery should not remain in shop windows overnight, but should instead be transferred to the shop‘s strongroom (overnight display). – Cheap duplicates should be displayed instead of the valuable pieces. – Some jewellers conceal the items displayed in their windows behind roller shutters at night. – Jewellers‘ windows should be protected by special burglary-resistant glazing with a highly resistant core of polycarbonate. – The windows of jewellery stores should be protected by means of bollards or plant pots in front of the shop to make attacks with SUVs and other vehicles impossible.
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Top: CCTV image of a robbery in progress at the Kern jeweller’s shop in Düsseldorf on 23 April 2005. Bottom: Scene of destruction following the robbery of a jewellery store in Loudi, China, on 15 December 2013.



October 2013: Jewellery theft in Hong Kong At around 11.30 a.m. on 11 October 2013, two men disguised as construction workers with helmets, sleeveless jackets and protective face masks entered a jeweller‘s shop in the South Kowloon district of Hong Kong. One of the men poured a flammable liquid over some of the jeweller‘s staff. Then he began to prise open a showcase with an iron bar. The other man drew a gun and demanded that the employees open a second showcase containing jewels. Barely a minute later, the men left the shop with a haul worth around €1.3m (newspapers at the time reported that it was worth HK$ 10m or €960,000). Police say that the robbery was well planned, as the thieves aimed straight for the two showcases containing the most valuable pieces. In this case, the jeweller‘s security concept revealed major shortcomings. During opening hours, a uniformed guard should be posted in front of or inside the shop to deter at least casual thieves. Particularly valuable items should be kept in a special safe and not in showcases. These items should then only be shown to interested customers in a separate room by prior arrangement.



JEWELLERS’ BLOCK October 2013: Break-in at a jewellery shop in Tel Aviv One weekend in October 2013, three masked men stole jewellery worth US$ 500,000 from a first-floor jewellery shop in a multi-storey commercial building in Tel Aviv. The thieves first broke into a poorly secured, adjacent office from which they entered their target through a hole made in the connecting wall. Once inside the shop, they were able to prise open the showcases and a safe. Although the men were filmed by hidden video cameras, the burglar alarm was not triggered, as transmission had earlier been tampered with. The security firm stated that it had not noticed any error message routinely transmitted following a break in connection. An expert was commissioned to investigate the burglar alarm and transmission system. While no shortcomings in the security concept are immediately evident, the security company may prove to have been the weak spot. Alarms should only be connected to certified security firms. February 2014: Attack on a jewellery shop in Munich Shortly before 11 a.m. on 12 February 2014, five masked men raided the Chopard jeweller‘s shop on Munich‘s Maximilianstrasse. One used an axe to shatter the entrance door, which was locked as usual and normally only opened by a security guard when the bell was rung. The thieves stormed into the shop, shattered showcases, snatched watches and jewellery and then scattered in different directions barely a minute later. The staff present in the shop at the time of the raid were uninjured. Watches and jewellery worth around €200,000 were stolen. Four of the five thieves were arrested by police immediately after the raid.



In this case too, there were no doubt shortcomings in the security concept. For example, there was no security guard and the showcases were not made of high-security glass with a polycarbonate core. December 2014: Raid in the KaDeWe department store in Berlin Amidst the hustle and bustle of Christmas shoppers, thieves stole watches and jewellery worth millions. Several masked men entered the department store through a side entrance shortly after it opened on the Saturday morning. After immobilising the security guard with pepper spray, they shattered the showcases of high-security glass (polycarbonate) and fled just minutes later, laden with watches and jewellery worth millions.



Conclusion Only well-designed security concepts specially developed to combat specific risks can prevent burglaries and thefts. These concepts must be familiar to all parties concerned: insurers, policyholders, the police, private security firms and alarm control centres. They also need to be updated regularly to prevent mistakes being made. One such mistake was made during the spectacular heist in London in April 2015: the police had received a call from a security firm alerting them that an alarm had been activated at a safety deposit facility. However, the police failed to respond after they graded the call as “no police response required”.



A reconstruction of the crime revealed parallels with other hold-ups: – The thieves came from eastern Europe. They had been brought into the country solely in order to carry out this hold-up and were then set to leave the country immediately afterwards. This explains why the thieves are not always masked, as there is no reason to fear that they might be recognised. – To prevent identification, the thieves did not carry any identity papers with them. – The raids are committed quickly, precisely and usually deploy smash-and-grab techniques. – Go-betweens take over the loot immediately after it has been stolen. – In many cases, the thieves strike shortly after the shop opens, around midday or shortly before it closes.



OUR EXPERT Eckhard Schäper is a fire safety engineer and an expert on burglary/theft for Corporate Claims at Munich Re. [email protected]
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ENGINEERING



Pipeline project suffers setbacks A volcanic eruption and resistance to the project from the local population caused severe delays to the completion of an oil pipeline through the Andes.



Klaus Wenselowski



The project involved the construction of a roughly 500-km pipeline from an Ecuadorian oil centre to the Pacific. Since its completion, it has transported hundreds of thousands of barrels of crude oil through the Andes every day to a port on the Pacific coast. Most of the route is underground. The undertaking comprised construction of a crude oil storage terminal, four pumping stations across the Andes, two pressure reduction facilities, a new storage terminal and a marine export terminal. The pipeline passes through a region with major seismic and volcanic activity from six active volcanoes, where earthquakes and landslides can be regular occurrences. An oil pipeline running more or less



Aerial photograph of Reventador during an eruption.
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parallel to the new pipeline has been in operation for as much as 30 years. During this time, it has repeatedly sprung leaks as a result of external influences, contaminating both water supplies and the soil. This is one of several grievances that sparked resistance to the new project from the local population and authorities. While the pipeline was still under construction, one of the most active volcanoes in the country, the Reventador in the eastern Ecuadorian Andes, erupted on 6 November. According to the Geophysical Institute in Quito, it was one of the most violent eruptions to have been recorded in the country in the past 100 years. Unfortunately, the route of the new pipeline



ENGINEERING passed the foot of the volcano just a few kilometres to the south. Hundreds of workers had to be immediately evacuated, as falling rock and lava threatened to engulf the construction site camp. Although the eruption itself lasted just three weeks, recurrent landslides and lahars (a kind of mudslide) continued to plague the project for months on end.



Altogether, the insured initially claimed a delay of 221 days. After deducting time for functional testing, the interruption due to the civil action, which was not covered, as well as further non-indemnifiable days, the insurer reduced the claim to 124 days in total. But even after these adjustments, the total claim for delay in start-up still came to some US$ 80m.



Hot lava and volcanic rock damaged a roughly 650-metre section of the new pipeline. Pipes were deformed or torn from their mountings, with debris often only coming to a stop very close to the existing pipeline. Fast-moving pyroclastic flows at temperatures of several hundred degrees Celsius wreaked further devastation. Streams of glowing lava surged down nearby valleys, immersing parts of the pipeline and the main highway before coming to a halt in a nearby river valley.



The loss adjuster checked all claims and finally decided that only 36 days were indemnifiable.



A detailed analysis of the damage yielded the following picture: −−Minor deformation of approximately 20 pipe sections −−Major deformation of two pipe sections −−Severe impact damage to one pipe section −−Thermal damage to the coating of roughly 12 pipe sections −−Excessive surface hardening following exposure of the surface to heat



After lengthy discussions, the parties agreed on an overall settlement of 50%.



Conclusion This loss highlights the importance of earthquake coverage in construction policies. In this particular case, the loss adjuster was faced with the formidable task of eliminating uninsured events from the policyholder’s overall loss. This, in turn, led to protracted discussions – something all too often associated with delay in start-up policies.



The assigned loss adjuster calculated property damage of around US$ 10m. The insurance policy in place for the project comprised three different covers: −−CAR “all risks” −−Cargo −−Delay in start-up Several interruptions resulting from the eruption as well as various labour strikes meant that the project was completed more than seven months behind schedule. The policyholders listed the following main events as being responsible for the delay: −−Six days’ interruption with property damage due to the volcanic eruption and subsequent lahars −−1.5 months’ interruption without property damage due to opposition from the local authorities −−Five days’ interruption without property damage due to a civil action brought by a private individual −−One month’s interruption without property damage due to strikes −−Interruption without property damage due to various strikes and action for “social compensation”



OUR EXPERT Klaus Wenselowski is a mechanical engineer. He heads the Property Claims Management Team within the Global Clients/North America Division in Munich. [email protected]
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COLUMN



Natural catastrophes



Loss mitigation by learning from losses Tobias Büttner, Head of Corporate Claims at Munich Re [email protected]



Ten years on, Hurricane Katrina remains one of the costliest losses ever sustained by the insurance industry. Looking back on an event of this magnitude always raises the question of what lessons can be learned for similar scenarios in the future: Which measures to limit the extent of the loss were successful? And what part does the insurance industry play in all this? In the aftermath of Katrina, building codes were improved in an attempt to take precautions against similar loss events, particularly in the US states with the greatest exposure to flooding. These efforts revealed the importance of ensuring close coordination of public and private prevention measures. But they also highlighted the difficulties that can arise when many different organisations with convergent responsibilities are involved. At the same time, the consistent enforcement of the new building codes and safety standards were frequently hampered by a lack of viable alternatives to building in certain areas and the scarcity of the financial resources of those involved.
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On the whole, however, recent experience with hurricanes in the US has shown that a greater risk awareness of all parties concerned can help to limit the losses. For instance, there can be little doubt that the early warnings and large-scale evacuation measures helped to significantly reduce the losses from Hurricane Sandy in 2012. The cyclones Odisha and Hudhud in India are another prime example of the effect that timely and consistent precautionary measures can have: Odisha claimed 10,000 lives in 1999. In 2014, the hazard zone was evacuated quickly and over a large area before Hudhud struck. Thus, although the two cyclones were very similar in scale, Hudhud claimed only 84 lives. Examples demonstrating the efficacy and wisdom of loss prevention measures also abound in Europe. The Elbe floods in 2002 and 2013 both caused insured losses of around €2bn. However, the similarity in loss figures was caused by a significant increase in insurance density and value concentration in the region during the intervening period. The overall economic loss in 2013 was only about half as high as in 2002, dropping from over €11.5bn to less than €6bn. This reduction was mainly due to the
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expansion and improved maintenance of the dyke network. Apart from this, preventive measures by homeowners and firms, such as relocating heating systems to upper floors or sealing buildings more effectively, also helped. Here too, however, close cooperation between all public and private players was clearly an important factor in mitigating the overall loss, rather than simply shifting the loss burden. The insurance industry’s role in this development goes far beyond the transfer of financial risks. Timely information on the potential risks raises risk awareness and draws attention to the options available for prevention. At the same time, attractive premiums help to create incentives for preventing or at least limiting losses.
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