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Executive summary

Earthquakes are among the most destructive of natural catastrophe perils. Rising 
urbanisation and accumulation of assets in seismic-prone areas have led to 
increasing exposure to earthquake hazard in many parts of the world. Over the past 
decade, a spate of major earthquakes – among the strongest ever recorded – have 
caused loss of life and inflicted catastrophic damage in several regions, leading to 
rebuilding and associated costs of unprecedented scale. The losses encapsulate 
both property damage and disruption to business operations, and the consequences 
can be far reaching: the losses inflicted on businesses directly hit by an earthquake 
can ripple through industry and the broader economy.

Well-developed and enforced building codes, and risk preparedness can save lives 
and reduce overall damage and losses suffered by businesses in an earthquake. 
However, due to the sheer scale of the major quakes of the last decade, especially 
where secondary peril events (eg, liquefaction or tsumani) have been triggered, 
often the devastation wreaked has been very extensive. In these scenarios, the 
recovery process has been complex and lengthy, delaying full restoration of 
economic and social activity. This has been the case even in those countries most 
advanced in seismic engineering building standards (eg, Japan and New Zealand).

The major earthquakes of the last 10 years provide learnings with respect to the 
seismic robustness of buildings, from both a structural and non-structural 
perspective. A key realisation has been that the loss severity of earthquake events,  
in particular when involving follow-on secondary perils, is often much more extreme 
than expected. Hazard mapping and catastrophe modelling have improved over 
time, as has underlying scientific understanding of earthquakes. To this end, in more 
recent years insurers and resilience officers have paid more attention to secondary 
perils to build a comprehensive view of the risks, but there are still knowledge gaps. 
For instance, significant uncertainties on intensity and exact location of earthquakes, 
and thus site-specific damage potential, still remain. 

Another takeaway of the earthquake loss experience of last 10 years is that non-
structural components of buildings have been a significant driver for overall physical 
damage and disruption to business. Earthquakes cannot be prevented but with 
knowledge gained from past events, businesses are now better-placed to action 
more informed risk preparedness measures with respect to structural and non-
structural components of property. In doing so, they can become more resilient 
against the costly disruption that can result from large seismic events.

The last decade saw unprecedented 
losses from major earthquakes…

…despite well-developed and well-
enforced building codes.

“Secondary” perils were a major cause of 
damage…

…as well as non-structural hazards. 
Appropriate measures can mitigate these 
risks.
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A decade of major earthquakes

In the last 10 years, the world has experienced some of the largest earthquakes on 
record in terms of magnitude (see Figure 1), with widespread loss of life and 
property damage. Some of the events have been of historic dimensions. However, 
even those of lower magnitude have caused catastrophic damage and loss of life. 

Source: Swiss Re Institute 

There have been a number of major 
earthquakes over the last decade, some 
of the most powerful ever recorded.

Figure 1
Select major earthquakes, 2010 – 2018
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Earthquakes and their effects 
An earthquake is the sudden release of stored energy in the earth’s crust, resulting  
in ground shaking and vibration. The main geological cause is the movement of  
tectonic plates. Differential movement of the plates results in the build-up of stress at 
the plate boundaries. The sudden release of these stresses results in ruptures in the 
crust, namely earthquakes. While earthquakes can occur anywhere in the world,  
the most powerful events are recorded along the “Ring of Fire,” a band surrounding 
the Pacific Ocean consisting of the boundaries of particularly fast moving plates.  
The Alpine-Himalayan belt stretching from Indonesia through the Himalayas and into  
the Mediterranean is another region of plate collision and high seismic activity. 

Source: Swiss Re Institute

Size and impact of an earthquake are described by two metrics: Magnitude (most 
commonly expressed as Moment Magnitude) quantifies the energy release of the 
earthquake source. Intensity describes the impact of the ground motion at a given 
location. For an event of a given magnitude, the observed intensity will decrease 
with distance from the source. However, the decreasing trend is impacted by 
amplifying effects of local site conditions. Hence, mapping observed intensity for  
a given earthquake results in a complex pattern with large spatial heterogeneities.

The main damage from earthquakes results from ground shaking. A large enough 
earthquake, if occurring offshore, can be accompanied by a tsunami. Given certain 
local site conditions, strong ground motion can trigger secondary effects such as 
liquefaction, rock fall, landslide or lateral spreading. These secondary effects 
contribute to the overall damage impact of the earthquake event. Earthquakes also 
cause disruption to critical services by damaging infrastructure such as roads, 
bridges, dams and pipelines, which can greatly prolong recovery time. 

Earthquakes are sudden ruptures in the 
earth’s crust resulting in ground shaking 
and vibrations…

…whose impacts (intensity) can vary from 
site to site.

Ground shaking often results in property 
damage and infrastructure failures of 
varying degrees.

Figure 2 
Seismic hazard map and epicenters of major earthquakes, 2010–2018 
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A decade of unprecedented destructive earthquakes

On 11 March 2011, a magnitude 9.0 earthquake struck off the Pacific coast of eastern 
Japan, the most powerful known seismic event ever to hit the country and the 4th 
strongest worldwide (on record). The ensuing tsunami caused untold damage along 
the coastal region from Hokkaido to Okinawa, including the major reactor accident 
(meltdown) at the Fukushima Daiichi nuclear power plant,1 which significantly 
increased the overall short- and long-term impacts of the disaster. 

Just a year earlier, a magnitude 8.8 seismic shock hit Concepción, Chile, the second 
most powerful quake ever to strike the country and the 6th strongest worldwide.2 
Due to their geographical positions, Japan and Chile are highly exposed to seismic 
hazard, and the above two events inflicted heavy property damage and loss of life. 
Still, things could have been much worse. Japan’s advanced disaster risk management 
system, built-up over a near 2000-year history of coping with quakes and other 
disasters, limited overall losses. In Chile, the losses in 2010 were likewise limited 
thanks to central government pre-event mitigation preparations. 

In September 2010 and February 2011, Christchurch, New Zealand’s third largest 
city, was rocked by two destructive earthquakes and a long complex series of major 
aftershocks that lasted until the end of 2011. Due to the nature of the surface (soft 
soil of sand and silt), both shocks triggered widespread liquefaction of levels never 
seen before, and also widespread devastation to buildings, infrastructure and land. 
The Central Business District of Christchurch was locked down for up to 29 months, 
leading to severe disruption. In spite of the magnitude of property destruction, 
fortuitously the 2011 earthquake claimed only 185 lives, of which 115 died in  
one building with various design deficiencies, according to the comprehensive 
review by the Royal Commission.3 There were no deaths in the 2010 earthquake.

Levels of resilience across countries vary. For instance, in January 2010 a magnitude 
7.0 quake devastated Port-au-Prince in Haiti in what will go down as the fifth 
deadliest earthquake worldwide on record. Failure to enforce minimum-requirement 
building standards4 meant that Haiti was not prepared, the response was chaotic, 
and the impact was catastrophic: more than 222 000 people died. And in 2015, 
Nepal suffered huge losses after a magnitude 7.8 earthquake followed by powerful 
aftershocks. The vulnerability profile of the country led to a heavy human toll, with 
around 9 000 victims. In addition, close to half a million houses were destroyed.

Each of the seismic events showing in Figure 1 represent the costliest natural 
catastrophe on record for the respective countries. The earthquakes necessitated 
extraordinary government disaster-relief response, more so than ever before. In 
Japan, Chile and New Zealand, there had been significant investment in 
strengthening the seismic structural resilience of existing buildings and critical 
infrastructure. This meant that certain types of modern buildings were able to 
withstand the full force of the seismic shock in these locations. At the other end of 
the spectrum, however, for example in Nepal and Haiti, poor building materials, 
insufficient earthquake provisions and enforcement, and lack of risk preparedness 
resulted in the catastrophic destruction of homes, other buildings and loss of life.

All told, even countries with sophisticated seismic risk frameworks suffered large 
economic losses. Among the reasons were hazard intensity beyond expectations, 
unprecedented loss drivers and performance failure in non-structural components  
of building construction and utilisation. 

1 Fukushima Daiichi Accident, World Nuclear Association, last updated in October 2018, https://www.
world-nuclear.org/information-library/safety-and-security/safety-of-plants/fukushima-accident.aspx

2 “20 Largest Earthquakes in the World” in The Earthquake Hazards Program of the US Geological 
Survey, August 2019, https://earthquake.usgs.gov/earthquakes/browse/largest-world.php.

3 Volume 6 Canterbury Television Building (CTV), Canterbury Earthquake Royal Commission,  
August 2012, https://canterbury.royalcommission.govt.nz/Final-Report-Volume-Six-Contents

4 P. Kovacs, Reducing the risk of earthquake damage in Canada: Lessons from Haiti and Chile,  
The Institute for Catastrophic Loss Reduction, 2010.

The strongest earthquakes were 
recorded in Japan…

…and Chile, among the world’s most 
exposed countries.

In 2010-2011, New Zealand was hit by  
a long complex sequence of shocks and 
aftershocks.

The differences in the human toll reflect 
gaps in building codes enforcement.

Differences in the destruction reflect the 
differences in the risk preparedness...

…but large losses occurred also in the 
most prepared countries. 

A decade of major earthquakes

https://en.wikipedia.org/wiki/Concepci%C3%B3n,_Chile
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The major earthquakes of the last 10 years provide important learnings for 
businesses to improve their risk preparedness. One takeaway is that the severity  
of earthquake events, in particular those involving secondary perils, is often  
much more extreme than expected. Another is that non-structural components  
of buildings are a main driver of the losses experienced. Foresight and situation 
awareness can help significantly reduce physical damage and associated losses.

Lessons learned

Hazards beyond expectation
The magnitude of many of the earthquakes of the last decade have exceeded 
expectations. For example in Japan, despite being one of the best researched  
areas, the magnitude of the 2011 Tohoku earthquake (9.0) exceeded government 
expectations. The prior prediction had been that the maximum possible seismic 
exposure facing the region would be an earthquake of magnitude 8.5.5 Similarly  
in Christchurch, New Zealand in 2010–2011, the earthquakes produced stronger 
ground motion than predicted by hazard maps. 

The damage inflicted by the follow-on secondary perils in Japan and New Zealand 
was also unprecedented. Tsunami waves caused by the Tohoku earthquake flooded 
500 km2 of the Japanese pacific coast – more than any tsunami on record. And, 
during the series of ground shakes in Christchurch, liquefaction-induced ground 
deformation affected the seismic performance of several modern buildings in ways 
and to an extent not predicted by any then-current seismic risk model. This shows 
that even structures constructed to the most up-to-date building code are not always 
robust enough to withstand seismic shocks when these occur. 

Despite advancements in seismic science, the geological factors that lead to 
earthquakes are complex and not fully understood. Even in regions with high 
seismicity and a long history of dense, strong-motion tectonic networks such as 
coastal California, much of Japan and central Italy, inadequacies in proper 
recognition of full seismic hazard and/or zoning exist. For example:

 ̤ The four earthquakes that caused severe damage and loss of life in Los Angeles 
(1971 in San Fernando, 1987 in Whittier, 1992 in Landers-big Bear and 1994  
in Northridge) all happened in unknown faults. 6

 ̤ In Japan, all earthquakes since 1979 have occurred either in low-risk designated 
areas or have been of higher magnitude than expected.7 

 ̤ In Italy, both the 2002 (Molise) and the 2012 (Emilia) earthquakes struck areas 
designated as “moderately seismic” in Italian hazard maps. However, this 
designation was adopted in 2003 only, meaning that much of the residential and 
commercial building stock was not built to withstand the effects of ground 
shaking, not in 2002 and nor in 2012. 

5 Response to the 2011 Great East Japan Earthquake and Tsunami disaster, The Royal Society 
Publishing, 28 October 2015, https://royalsocietypublishing.org/doi/full/10.1098/rsta.2014.0373

6 P. Yanev, “Earthquake Risk Management Lessons and Proposals for a Sustainable Future”, The Science 
Council of Japan, August 2019, http://www.scj.go.jp/ja/int/kaisai/jizoku2012/ja/pdf/Yanev1.pdf.

7 Ibid.

Earthquakes can result in losses of 
unexpected severity. Being pre-prepared 
can reduce the resulting costs. 

The magnitude of some major 
earthquakes events in the last decade 
have exceeded all expectations.

Secondary perils have been a major 
driver of overall losses.

The study of all active seismic faults is 
subject to a high degree of uncertainty.

Lessons learned, and solutions for business
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The occurrence of a number of major earthquakes in a short space of time as seen  
in the last 10 years is rare. Historically too, the occurrence of major earthquakes has 
been rare, meaning that there is a limited set of events from which to gather data. 
Knowledge about the existence of seismic potential of active faults is incomplete and 
is amended as quakes occur. In addition, there is inherent uncertainty in predicting 
the level of ground shake for a seismic event.8 Ground motion predictions still only 
provide a rough estimation of actual shaking that could result from a given-
magnitude earthquake at a given location.   

The potential for secondary loss agents, such as fire, tsunami, liquefaction and 
aftershocks make modelling potential damage from earthquakes all the more 
complex. In each of the already-described major earthquake events in Japan and 
New Zealand, some of these “secondary” perils resulted in a significant amount  
of additional losses.

Quakes don’t read
Even if the strength of the ground shaking experienced in the past decade had been 
fully predicted in current seismic risk models, inherent issues related to building 
codes remain. In New Zealand, the demolition rate of reinforced concrete buildings, 
the most earthquake-resistant, was around 60% following the events in 2010 and 
2011.9 A total of 1 354 commercial buildings had to be demolished, 826 of which 
were in the Central Business District of Christchurch.10 While the buildings met 
engineering expectations with respect to saving lives, they were demolished because 
they were beyond repair. Similarly, the long duration of the Mw 7.8 Kaikoura 
earthquake in New Zealand in 2016 resulted in total losses (mandated demolition)  
of modern buildings (built in 2005) in Wellington, close to 100 km away from the 
source.11 

Codes and regulations establish minimum requirements for buildings to withstand 
the effects of earthquakes with defined probability levels (return periods), providing 
a baseline level of seismic risk reduction. But … earthquakes “do not read the 
codes.”12 Building codes provide minimum standards for safety construction, not 
preferred targets for structure design as those standards are sometimes interpreted 
by engineers. In addition, even buildings constructed to the highest standards 
cannot guarantee no property damage/losses in the event of an earthquake.13

The primary aim of building codes and regulations is to save lives, not the buildings 
themselves. Where properly enforced, the codes have greatly reduced loss of life in 
major earthquake events of recent years. Nevertheless, from an economic resilience 
perspective, the huge scale of associated financial losses calls for a change in 
paradigm. Encouragingly, of late seismic building codes have been revisited to 
implement elements of a performance-based engineering framework, with the intent 
to address damage limitation and reparability issues, in addition to life safety. But 
there is still more to do.

8  B. Grollimund, P. Tscherrig, Earthquake California, Swiss Re, 2016.
9  J. H. Kim, Quantitative Analysis of Factors Influencing Post-Earthquake Decisions on Concrete 

Buildings in Christchurch, New Zealand, University of British Columbia, 2015.
10  Canterbury Earthquakes, Insurance Council of New Zealand, August 2019, https://www.icnz.org.nz/

natural-disasters/canterbury-earthquakes.
11  “What Kaikoura taught us about Wellington”, New Zealand Geographic, Issue 143, 2017, https://www.

nzgeo.com/stories/what-kaikoura-taught-us-about-wellington/
12  W. Y. Kam, S. Pampanin, K. Elwood, “Seismic Performance of Reinforced Concrete Buildings in the 22 

February Christchurch (Lyttelton) Earthquake”, Bulletin of the New Zealand Society for Earthquake 
Engineering, vol. 44, no 4, 2011.

13  O. Kuebler, S. Esposito, L. Bevere, Residual risk and earthquake insurance protection gap, 16th 
European Conference on Earthquake Engineering, 2018.

So too are calculations for shake levels…

…and the impact of secondary perils.

Building codes meet life safety 
requirements but not loss-control ones.

They provide minimum standards 
guidance, not targets.

The primary aim of the building codes  
is to save lives, not buildings. 

Lessons learned, and solutions for business
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Non-structural damage: the main source of building-related losses
In the major earthquakes of the last decade, numerous modern buildings that 
suffered no serious structural damage did experience costly damage to interior 
architectural elements (office partition walls, cladding elements, and suspended 
ceilings). There was also damage to unanchored or inadequately-braced equipment 
and objects (building contents) as they shifted, fell or toppled over during shaking.14 
Typically, the costliest interior damage was the collapse of suspended ceilings in 
commercial and industrial facilities, office buildings and hospitals, among others. 
As ceilings collapsed, suspended equipment like piping, lighting, air ducts as well as 
machinery, equipment and furniture below, were damaged.15 

Hence, even when buildings remained standing, many were unable to function  
on account of the non-structural damage. This can cause significant disruption to 
production processes, with adverse effect on business continuity. Business 
interruption can be triggered even if no damage, not even non-structural, occurs.  
For example, in high-precision manufacturing such as the semi-conductor industry, 
business interruption losses can occur when process protocols require mandatory 
machinery shut downs.

Source: Swiss Re Institute, based on local sources

This in part explains, for example, the high share of industrial and commercial claims 
(for non-structural damage and also business interruption) of total insurance claims 
after the earthquake in Chile in 2010 (see Table 1). Industrial and commercial claims 
were higher than residential & mortgage portfolio claims because the earthquake  
hit an industrial area. The earthquakes in Italy in 2012 also hit a heavy industrial area. 
In this case, though, the ensuing losses were mostly due to the collapse of many 
precast industrial buildings not designed to be earthquake resistant. The higher 
share of non-residential losses relative to Chile is explained by the almost inexistent 
insurance coverage of residential buildings. 

14 F. Medina, P. I. Yanev, A.P. Yanev, The Magnitude 8.8 Offshore Maule Region Chile Earthquake  
of February 27, 2010, World Bank, 2010.

15  Ibid

Non-structural elements were 
responsible for much of the damage...

…and business interruption losses 
resulting from earthquakes in the last  
10 years…

Table 1
Share of non-residential insured 
losses by earthquakes

…for example, like in Chile in 2010.

Chile 2010 Italy 2012 Mexico 2017

Magnitude 8.8 5.5 to 6.1 8.1 and 7.1

Non-residential as %  
of total insured losses

78% 98% 36.3%

BI as % of non-residential  
insured losses

50% 40% 13%
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Lessons learned, and solutions for business

Solutions: being well-prepared beforehand is key

Mitigation measures
Businesses can mitigate the loss potential resulting from earthquakes, and also the 
cost of insurance coverage, often through practical and inexpensive preventive 
actions. For example:

 ̤ After the 2010 earthquake in Chile, many hotels were closed due to non-structural 
damage, and about 70% of the usable surface capacity of hospitals was shut 
down.16 Equally, minor and easily preventable damage (eg, through bracing) led to 
the closure of Santiago’s international airport.

 ̤ In the 2007 Niigata earthquake in Japan, an automotive industry parts 
manufacturer suffered 10 days of disruption to production because equipment 
was not properly restrained, causing 70% of the heavy machinery to slide or 
topple over. Most of this damage could have been prevented with inexpensive 
bracing.17

 ̤ In the 1994 Northridge earthquake, Los Angeles lost much of its telephone 
service when several equipment cooling units toppled over and were damaged 
because they were not bolted down. The cost for bolts would have been 
minimal.18

 ̤ In 1972, several power plants in Nicaragua suffered damage and disruption to 
business after a large earthquake because unbraced emergency batteries fell  
to the floor. This caused loss power which, in turn, damaged the turbine and 
prolonged business interruption. Again, losses could have been prevented with 
inexpensive bolts and straps.19

Damage and losses resulting from non-structural elements have been observed in 
many earthquake events. In some locations such as California, building codes have 
for some time mandated the bracing of suspended ceilings and other architectural 
features. Overall, however, guidelines to cover the seismic robustness to the whole 
array of materials and designs found in the non-structural components of buildings 
remain limited. Equally, inexpensive mitigation measures are seldom adopted. This  
is the case even in quake-prone New Zealand for example, where a survey in 2016 
found that most of the non-structural elements in building did not have adequate 
restraints in accordance with guideline standards.20 

Non-structural damage is particularly important for industrial and commercial risks. 
Damaged buildings, machinery and equipment are generally costly to repair, and the 
scale of resulting business interruption losses can be very high. It is relatively difficult 
to model the effects of earthquakes and potential for non-structural damage (see 
Modelling of earthquake-related industrial/commercial risks), and that puts more 
onus on loss prevention measures. 

16 F. Medina, P. I. Yanev, A.P. Yanev, op. cit.
17 P. I. Yanev, A. P. Yanev, “The Chile, New Zealand and Japan Earthquakes +100 More: Lessons for 

Emergency Management with Emphasis on Non-Structural Integrity and Mitigation”, CESA Conference, 
2011.

18 Ibid. 
19 Ibid. 
20 B. Geldenhuys, G. Szakats, G. Stuart et. al., Survey of Seismic Restraint of Non-Structural Elements  

in Existing Commercial Buildings: Report on Stage 2 – Full Study, Ministry of Business, Innovation & 
Employment and Earthquake Commission, 2016.

Inexpensive preventative measures can 
reduce earthquake-related losses.

More attention is needed to mitigate 
non-structural damage.

In industry, non-structural damage can 
generate large financial costs.
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Modelling of earthquake-related industrial/commercial risks
Even though catastrophe risk models are becoming more sophisticated, they still 
provide just a simplified picture of reality. This is all the more so true for businesses, 
with catastrophe modelling for individual facilities and assets necessarily factoring in 
a large uncertainly component. One of the reasons is the uncertainty of the impact of 
the ground shaking at a given site (intra-event uncertainty, meaning variability from 
one site to another) due to the complexity of seismic radiations and soil conditions, 
which can alter the intensity of shaking at given locations. Large corporates tend to 
have multiple locations which, according to the law of large numbers, helps reduce 
the uncertainty. 

In addition to the uncertainties around ground motion at a given asset/location, 
there are also uncertainties around the vulnerability of the asset/location. These 
include the manner in which a structure responds to ground shaking, the quality  
and strength of building materials and construction, the interaction between the 
structural and non-structural elements, and the weight and physical mass of 
contents in the facility at the time of an earthquake. Commercial risks tend to be 
more diverse and complex than personal lines, as their vulnerability is conditioned  
by type of activity (structure and contents). Most of these factors can be estimated, 
but they are never precisely known. 

With the benefit of hindsight following the major earthquake events of the last 
decade, modelling of large industrial risks has progressed to now include: 

 ̤ better data about soil quality, to determine liquefaction and susceptibility to land 
slide;

 ̤ explicit treatment of spatial correlation of ground motions, to ensure a realistic 
level of correlation between risks in close proximity;

 ̤ inclusion of site- or risk-specific vulnerability elements; and

 ̤ use of more intensity measures to allows for more risk differentiation

Situation awareness
The difficulty of modelling the earthquake exposures that businesses face means 
sound risk mitigation plans are critical to increase organisational resilience. 
Earthquake risk reduction requires a multi-disciplinary approach. It cannot be 
restricted to improving accuracy of seismic hazard prediction, but should include 
updated understanding of the exposure and vulnerability of the built environment  
in question. In particular, disaster mitigation should detail both structural and non-
structural measures (eg, bracing of costly equipment) in a systematic programme  
of risk reduction and emergency response preparation. Specific actions will vary  
by business but in all cases, situation awareness in the form of asset awareness 
(identifying site-specific exposures and areas of vulnerability) and asset readiness 
(investing in actions to reduce exposure and vulnerabilities, and hence the scale  
of potential losses suffered by businesses), should be taken as the guiding principle.

The exact level of the ground shaking 
that the structure will experience is 
subject to a high degree of uncertainty...

…and so is the extent to which the 
structure will respond to the ground 
shaking.

Mitigation of seismic risk for industrial 
and commercial assets requires a 
multi-disciplinary approach.
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Preparing for an earthquake before the event occurs can dramatically decrease  
the level of damage and associated losses. Businesses adequately prepared with 
defined plans and trained employees are better placed to restore business 
operations quickly. Below is a check-list of possible pre-earthquake risk mitigation 
actions for business.21

 ̤ Develop/train an Earthquake Emergency Response Team to initiate  
pre- and post-earthquake recovery actions.

 ̤ Develop plans for the protection and maintenance of fire protection systems in 
service. 

 ̤ Develop business continuity plans for rapidly resuming operations after an 
earthquake, including sourcing restoration / remediation companies/ critical 
spare parts inventory. 

 ̤ Establish a list of contractors to aid in earthquake preparedness and recovery. 
Place contractors on alert. 

 ̤ Develop procedures for safe shutdown of utilities and operations (electricity,  
gas, flammable liquids operations, etc).

 ̤ Provide anchorage, clearance, and flexibility for machinery and equipment.

 ̤ Provide bracing, clearance, and flexibility for liquid filled piping systems including 
domestic water, fire protection water, other liquids and gases. 

 ̤ Provide Earthquake Actuated Automatic Seismic Shutoff Valves for flammable gas 
systems and flammable liquid dispensing systems. 

 ̤ Retrofit structural elements to adequately resist seismic forces under the direction 
of licensed engineers and contractors. 

 ̤ Ensure emergency gear and equipment are ready and accessible. 

 ̤ Maintain an adequate inventory of materials such as mops, brooms, squeegees, 
portable generators, etc. 

21 Earthquake preparation guide, Swiss Re Corporate Solutions, 2018.

A checklist can help identify property 
loss prevention measures.

Lessons learned, and solutions for business
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The severity of many of the major earthquakes of the last decade has exceeded 
expectations, meaning that the associated parameters factored into building code 
and regulation requirements have often been inadequate. Nevertheless, the 
structural robustness of buildings in certain countries such as Chile, Japan and New 
Zealand has proven to be generally sound, certainly with respect to mitigating loss of 
life. In terms of non-structural damage and business interruption losses, however, 
some inexpensive and easily-implementable equipment damage mitigation 
measures would have significantly reduced the overall financial (and economic) 
fallout resulting from the quakes.

Earthquakes of the magnitude experienced in the last decade are rare. When they do 
occur, countries with high to moderate seismic hazard risk and/or high vulnerability, 
such as Chile, Japan and New Zealand, are the probable locations. Even earthquakes 
of low magnitude, however, can cause widespread damage to commercial and 
industrial buildings. This raises important considerations with respect to seismic risk 
in other parts of the world also, in particular in areas with heavy concentration of 
industrial and other productive assets. Earthquakes cannot be prevented, but a  
lot can be done to mitigate the loss impact on business. To this end, organisational 
resilience – foresight and situation awareness to minimise the loss impact of 
earthquakes – can be a strategic and competitive advantage.

Preventing non-structural damage is 
critical to reducing overall losses. 

Major earthquakes are rare, but they  
do happen. Implementing pre-shake 
mitigation measures helps temper losses.

Conclusion
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sources, Swiss Re does not accept any responsibility for the accuracy 
or comprehensiveness of the information given or forward looking 
statements made. The information provided and forward-looking 
statements made are for informational purposes only and in no way 
constitute or should be taken to reflect Swiss Re’s position, in 
particular in relation to any ongoing or future dispute. The information 
does not constitute any recommendation, advice, solicitation, offer or 
commitment to effect any transaction or to conclude any legal act of 
any kind whatsoever. In no event shall Swiss Re be liable for any loss 
or damage arising in connection with the use of this information and 
readers are cautioned not to place undue reliance on forward-looking 
statements. Swiss Re undertakes no obligation to publicly revise or 
update any forward-looking statements, whether as a result of new 
information, future events or otherwise.
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