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Executive summary

Purpose

New Zealand has experienced its most sustained period of disruption caused by natural
hazards since the mid-20t century. Foremost among these have been repeated damaging
earthquakes, a volcanic eruption with mass casualties, severe weather impacts - coastal and
inland - all since 2010. Overshadowing the local and regional impacts of those events is
COVID-19 and its far-reaching disruption of social and economic routines.

This report responds to a challenge to take stock of current societal thinking related to
earthquake risk, in light of recent earthquake events. The Resilient Buildings Project,
through which we report our findings, sought to capture a snapshot of societal expectations
and tolerance toward seismic risk to inform future performance objectives for new
buildings. Historically, these objectives have been framed by technical experts in structural
engineering and building science, and this project represents the first time in New Zealand
researchers have set out to document from a community perspective nationwide societal
expectations for the seismic performance of buildings.

Changes to disaster-risk insurance pricing and its availability in the New Zealand market
and demand for improved engineering design and refitting of buildings have evolved
rapidly during the past decade, whereas associated regulation and guidance for seismic
design and construction has moved more slowly. Now for the first time in decades, there is
an opportunity to revisit the philosophy behind our seismic engineering design practice to
align it with current societal needs.

In 2021, we undertook 32 interviews and six geographically based focus groups to
understand and map the variations of societal views on seismic risk. We set out to
understand how performance expectations for buildings changed based on building use
and geographical context, how and why risk tolerance varies across different community
settings, and the importance of seismic risk relative to other demands on the built
environment. The report summarises the views expressed with the intention of informing a
wider process of review incorporating expert knowledge of current regulatory settings and
technical options to meet future societal needs.

Life safety

Our findings show that peoples risk perceptions are diverse. Life safety remains of central
importance in our built environment - both during an earthquake and in day-to-day life.

Priorities for life safety, however, are not necessarily linked to objective calculations of
building occupancy. More common is consideration of the individuals that are likely to
occupy a building. Protection of vulnerable persons and people with essential skills are both
common expectations. Participants agreed that current requirements to prioritise buildings
that have post-disaster functions are important but should be extended to buildings such as
supermarkets and food production facilities, as well as multi-purpose spaces that can be
used to support disaster recovery.

Participants also highlighted that large occupancy buildings or areas with the potential for
panic or chaos post-earthquake should be designed to reduce risk of injuries and fatalities

PAGE 1
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relating to human responses to events. Locations likely to experience or to attract large
numbers of people immediately after an earthquake, such as schools or community centres,
were also identified as locations where higher building performance is expected, due to
dangers presented by aftershocks. Perceptions of safety, particularly for buildings housing
vulnerable persons is also considered important for alleviating mental health strain post-
event.

Social recovery

There is a growing need and expectation that the built environment should support social
recovery following an earthquake through equitable access to essential goods and services,
sustaining social connection, and restoring normalcy that supports cultural identity.

An initial priority following a major earthquake is the provision of services that support life -
including emergency response services and healthcare. Linked to this is the provision of
goods and services that support physiological health, such as shelter and provision of clean
water, sanitation, food, and rubbish collection services. Telecommunications and power are
also high priority to allow for communication and cooking. The preference is for shelter to
be in peoples’ own residences particularly in higher-density housing areas (e.g., cities)
where significant numbers of people would otherwise be displaced, and communities
dislocated.

An important element of social recovery, beyond essential services, is the capacity for
community members to connect. The nature of the connection and their relationship with
the built environment differs between communities. Across community types this includes
places of worship, community centres and marae. In cities retail shops and restaurants are
considered important locations for social connection. In towns, pubs, sports
grounds/stadiums, and clubrooms are high priority gathering locations.

Restoration of effective governance is critical to social recovery for a number of reasons
that change over time, from: provision of civil defence activities, in particular
communication immediately post-event; to critical infrastructure provision (water and
waste) within days to a week; to provision of regulatory and governance services that
support the community in the medium term.

‘Returning to normal’ is considered a critical factor in social recovery. While ‘normalcy’ may
look different for different communities it often involves the re-opening of schools, retail,
and arts and recreation facilities, generally within 1-6 months. Access to buildings that
support cultural wellbeing and identity are by this measure a key part of the return to
normalcy, although it was noted that culture transcends buildings.

Having confidence in recovery time frames is also considered an important part of social
recovery for some, particularly those with experience following the Canterbury and
Kaikoura earthquakes'. Participants noted that the high degree of uncertainty associated

TPayne, B. A., Abeling, S. A, Becker, J. S., Elwood, K. J., Ferner, H., Brunsdon, D., & Johnston, D. M. (2021).
Earthquake Stories: Experiences of Building Performance in Earthquakes to Inform Future Standards. Paper
presented at the New Zealand Society for Earthquake Engineering Conference, Christchurch, New Zealand.
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with the settlement of insurance claims following the Canterbury earthquakes and the
protracted recovery contributed to significant mental health challenges. It is believed that
having clearer understanding of the likely timeframe for returning buildings to service will
reduce the mental health impacts of a future earthquake event.

Economic recovery

Buildings play a key role in economic recovery by supporting critical industries and enabling
people to sustain their ways of life, including schooling, employment, and access to
services. For many, economic recovery performance objectives are second only to life
safety and social recovery priorities. However, it is evident that there are very strong
synergies between economic and social recovery and many buildings support both. When
considering economic recovery, many participants focused on the need to enable
households to generate income, including the capacity to work from home. Confidence in
recovery was also a key theme related to economic recovery, as was the connection
between mental health and economic recovery due to potential impacts on individuals of
unemployment.

Economic recovery priorities are strongly tied to place, for example agriculture in its various
forms is more important in rural towns and districts than diversified metropolitan urban
economies.

Environmental impact

Reducing impacts of earthquakes on the natural environment is an emerging priority. Many
participants drew strong connections between impacts on the natural environment and
community wellbeing, identifying the role that the environment plays in underpinning
human existence. For many the potential impacts following an earthquake, particularly the
presence of hazardous waste or waste volumes that exceed the capacity of current disposal
facilities, are considered intolerable.

Intolerance of environmental impact appears to be primarily driven by the perceived public
health consequences and the long-lasting or potentially irreversible impacts of waste on
water and land quality for future generations. Consequently, reducing building waste from
damage buildings following earthquakes is a priority for many.

PAGE 3
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1: LIFE SAFETY

Avoid mass casualty events

Protect vulnerable persons

Ensure safety at mass gathering points

Preserve high value skills and resources
Support immediate response activities

Maintain a perception of safety

oc\h‘- RECO
S b@.p‘_ 2: SOCIAL RECOVERY

Ensure equitable access to essential goods and services
Enable effective governance
LIFE Have places to connect
SAFETY Return sense of normalcy
Retain sense of place and cultural identity

%, .
Yome pecO

& 3: ECONOMIC RECOVERY

Restore enabling services and industries
Enable people to work
Build business confidence

4: MINIMISE ENVIRONMENTAL IMPACT

Minimise waste generation
Avoid hazardous waste or potential public health risks
Reduce embodied carbon

Intolerable risks

A strong theme that emerged during the data collection is the intolerance of impacts that
have permanent or long-term effects. For example, a mass exodus of residents/social
dislocation, impacts on the natural environment, collapse of industry, and significant loss of
trust in governance are all types of disruptions viewed as being potentially long-lasting or
irreversible. Therefore, these types of disruption are intolerable regardless of earthquake
likelihood.

This strong desire to avoid detrimental impacts on the social fabric of a community is
underpinned by a desire to avoid multi-generational impacts and was a particularly strong
view amongst Maori participants. Likely time to recover, consequently, is a key determinant
of acceptability of a given impact. Intolerance of impacts significantly increase for events
that are likely to affect two consecutive generations.

Acceptable risks

For more frequent events, being those perceived likely to occur several times during the life
of a building, most people expect business/society to be able to continue as usual.
However, minor, cosmetic damage is generally acceptable. For many private building
owners or tenants, building maintenance and refurbishment is a regular part of a building’s
life cycle. Fixing minor damage every 5-10 years is acceptable, so long as the disruption to
building tenants is minor (i.e., no displacement) particularly for tenants who are vulnerable
to disruption.
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Tolerable risks

Tolerable risks are those that people can live with but, given the opportunity or the right
conditions, would like to reduce. This is essentially a trade-off zone between the benefits
and costs of reducing the risk which need to be carefully considered.

Participants identified factors that might provide an opportunity or incentive to reduce
tolerable risks. For example, building owners who take a long-term perspective are more
likely to invest in reducing seismic risk to reduce whole-of-life costs, protect reputation,
support local community, and attract tenants. Other incentives include insurance
accessibility or affordability.

Conversely, many factors were presented as a deterrent or hindrance to enhanced risk
mitigation. For example, issues such as housing affordability and climate change are
placing, at times, conflicting demands on building owners and users and the limited
resources available. Given earthquakes’ uncertain timing and low frequency, seismic
resilience is not always seen as the first priority. Other deterrents include perception of cost
and return on the investment, insurance availability, reluctance to be a first mover in a
community and lack of trust of the engineering and construction sector to mitigate seismic
risk.

INCENTIVE HINDRANCE
®)
CE i e
=B 5
Long-term Return on Competing Suppressed Perception
perspective investment priorities rental and real of cost

estate market

Buoyant rental and Perception Insurance Assumed Poocled risk
real estate market of safety availability government support across business
post-event operations

Tight insurance Co-benefits Concern over Neighbourhood Infrastructure
market where costs fall effects damage
@ %
Government Reduced Lack of trust in
regulations down time and engineering and
Or incentives rebuild cost construction sector

Throughout our data collection, place-based differences between seismic risk tolerance and
recovery priorities were strongly evident. For example, focus groups with rural agricultural-
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based economies place greater importance on agricultural infrastructure (e.g., food
production facilities and transport/logistics hubs) compared to focus groups with urban
professional, service-based and manufacturing economies. The seismic performance of
agricultural infrastructure is prioritised in these rural communities not only for economic
reasons (e.g., export market reputation) but also for enabling employment, social
interactions, and animal welfare. The community context deeply influences risk tolerance,
restoration priorities, recovery timeframes and assets and industries that are considered
most critical. This demonstrates the role of buildings in a broader system that supports

community resilience.

The socioeconomic and geographic context of a community also influences the degree to
which seismic risk is tolerated, including seismic hazard zone, geographic isolation, density
of built environment and the perceived capacity of a community to recover from disruption.
Communities that have access to resources (physical, financial, and human) are more
accepting of seismic risk. Communities with fewer resources, those under stress or with
significant social inequity issues are less risk-taking.

COMMUNITIES WITH
TOLERANCE FOR RISK

LOW hazard zone

Geographically
ISOLATED

HIGH density built
environment

LOW recovery capacity

COMMUNITIES WITH
TOLERANCE FOR RISK

HIGH hazard zone

NOT geographically
ISOLATED

LOW density built
environment

HIGH recovery capacity

A community’s capacity and willingness to cope with disruption will change over time. The
influence of COVID-19 on the participants’ risk preferences was evident. Many participants
expressed how experiences with COVID-19-related disruptions had shifted their priorities -
both in terms of their understanding of what impacts are tolerable or not, and where
priorities for supporting social and economic wellbeing lie. Some also noted that the stress
COVID-19 placed on individuals and communities had reduced their current capacity to
cope with an earthquake.

These findings underscore a basic axiom that societal risk perspectives vary over time.
Stressors (such as increased awareness and exposure to climate change risks), competing
demands for limited resources (such as housing affordability), and trends such as
technology change will positively and negatively impact a community’s capacity to cope
with disruption over time, as well as their desire to mitigate seismic risk.

Relative importance of seismic risk

Resilience to seismic events is just one of the performance outcomes we require from our
buildings in the total risk environment. Relative to other priorities in the built environment,
life safety during a seismic event is considered equally as important as other day-to-day
safety measures. Social and economic recovery and minimisation of environmental impacts
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of earthquakes sit on par with the importance of day-to-day building objectives such as
increased user wellbeing, environmental sustainability and building longevity.

Longevity, or improved lifespan of buildings, came up repeatedly as an important priority. It
was noted that longevity has long-term environmental and cost benefits. Building material
durability and adaptability of a building over time (e.g., changing its use) were often
acknowledged as key contributors to improving the lifespan of buildings. Material durability,
for example, contributes to better building performance, and potentially its function,
through time. Participants noted the correlation between improved seismic performance
and building longevity.

Key implications for building regulation and design practices

A clear finding of this study is the heterogeneity of people’s risk tolerance. This diversity in
risk tolerance and expectations of seismic performance expectations for new buildings
arguably beckons a rethink of regulatory objectives. A rearticulation of the objectives of
current regulatory settings would provide a useful starting point to test for gaps or
ambiguities relative to contemporary expectations.

The strongest imperative for seismic resilience remains life safety, but economic and social
recovery from disruption are strong emerging drivers of performance together with
environmental sustainability. Enhanced performance of buildings in seismic events is
expected to improve the longevity of the building stock and to reduce the likelihood of
potential displacement following an earthquake or the disruption of operating in a damaged
building.

However, the preferences revealed in this study indicate demand for more diverse
performance objectives for buildings than currently mandated under existing regulatory
settings, essentially unchanged since the early 1990s. This research does not address the
scope of potential changes to the Building Act, Building Code, or relevant technical
standards for seismic risk, but questions naturally arise from our findings, including:

¢ How can or should decision-makers balance local/community expectations with the
need for national ‘public good’ outcomes?

¢ How might technical standards reconcile the range of perspectives concerning which
buildings - and what functionality - may be prioritised at a local/community level?

¢  Where is the balance struck between regulated performance objectives (through
codes and standards) and private actions (market incentives and co-benefits) to
equitably improve seismic performance?

¢ What language is required to resolve existing ambiguities of purpose for seismic risk
treatment in the building regulatory system (terms such as ‘low probability’,
‘amenity’ and ‘sustainability’)?

e If there is value in periodic tracking of shifts in broad societal expectations over time
to feed into design practice and regulation, how might this be codified?
Beyond these conceptual challenges there are specific implications to consider. These
include reviewing how building performance is articulated in the Building Act and Code and
supporting documents, as it might pertain to seismic loadings, including:

¢ How might designs and technologies that limit the onset of damage at moderate
levels of shaking be more strongly encouraged or mandated?
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e Given the focus of building regulations on the treatment of risk within a lot boundary
or single building footprint, how should the aggregate exposure of the
neighbourhood and wider community be addressed?

¢ Should we specifically have criteria that relate to performance during aftershocks, to
provide greater confidence for people to ‘shelter in place’ if required?

¢ How should the variance of societal expectations between individuals and
communities be accounted for and balanced between regulated performance
(through codes and standards) or market incentives and co-benefits, which may be
better instruments for improving seismic performance amongst some building
owners?

¢ How can confidence in the building profession, including architects, engineers,
constructors, consenting authorities and building services consultants be enhanced
to improve perceptions of seismic resilience of our building stock?

How the changing nature of urban centres influences design practice and regulation invites
careful consideration. For example, increasing multi-unit and high-rise, inner-city housing is
changing the concentration of risk in our urban communities. Increased expectations (since
COVID-19) that individuals will be able to work from home during or following a disruptive
event also means that the resilience of essential service connections and wider
infrastructure need to be factored into design, much more so than for traditional housing
and traditional work practices.

How building owners and investors make investment decisions in relation to seismic and
other risks and how contingent protection mechanisms, such as insurance, influence
decision making are also critical elements2. For this, a greater understanding of the
expected costs and benefits of enhanced seismic resilience to reflect current expectations is
needed. The interplay between seismic resilience and sustainability also needs to be
understood to capture the relative benefits versus up-front costs of longer-lasting, more
seismically resilient buildings

Last, we need to frame and measure building risk in the context of the wide range of risks
facing our communities. This will ensure that seismic design and regulation advances
consistently with other risks facing our communities.

2 There is research currently underway within QuakeCORE to explore the seismic resilience incentives and
insurance
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Introduction

New Zealand has experienced its most sustained period of disruption caused by natural
hazards since the mid-20th century. Foremost among these have been repeated damaging
earthquakes, a volcanic eruption with mass casualties, severe weather impacts - coastal and
inland - all since 2010. Overshadowing the local and regional impacts of those events is
COVID-19 and its far-reaching disruption of social and economic routines.

This report responds to a challenge to take stock of current societal thinking about
earthquakes to inform the design practices and regulation of risk in future buildings.
Earthquakes since 2010 have resulted in loss of life and extensive property damage in
affected communities. The scale of financial losses and the social trauma associated with
these recent seismic events is unprecedented in New Zealand history. Not since the 1940s3
have New Zealand communities experienced considerable earthquake-induced disruption
to urban settings, and there are few alive with memories of such losses.

Throughout the second half of the 20t century, institutional treatment of seismic risk in
New Zealand incorporated global progress in seismic design and construction practices,
resulting in many buildings surviving levels of shaking that exceeded their design
conditions, particularly in Christchurch in 2010-2011. Many buildings were also damaged,
however, and subsequently deemed unfit for reoccupation even where the life-safety of the
structure itself was not in question. This has led to steep increases in general insurance
pricing in New Zealand, and in some cases, reduced availability of insurance?. There have
been concerns about the seismic vulnerability of older buildings and some modern multi-
storey buildings, which have translated into demands for urgent strengthening and greater
oversight of design generally®. This has coincided with a growing awareness that
fundamental linkages are missing between the regulatory treatment of risk within a lot
boundary or a single building footprint and the aggregate exposure of the neighbourhood
and wider community®.

Currently buildings in New Zealand are designed with a focus on the protection of life
safety for occupants. Damage that affects a building’s capacity to function, and therefore its
amenity, is regulated only at very low levels of earthquake shaking for most buildings. Only
buildings with post-disaster functions, such as hospitals and emergency services, are
required to consider their expected use in the aftermath of a major event and must be
designed to withstand greater forces than those of lesser importance ( ). The
frequent disruptive earthquakes since 2010 have shown how the impact of damage to the
built environment by earthquakes goes well beyond life safety in an urban setting. The

3 New Zealand had not experienced widespread urban damage since consecutive earthquakes of about
magnitude 7 struck the lower North Island in June and August,1942, respectively. Approximately 10,000
chimneys toppled in Wellington and more than 5000 homes were damaged. There was considerable
damage to buildings in Masterton and other towns throughout the Wairarapa, some of which took more
than a decade to repair.

4 WCC 2019. Mayor’s Insurance Taskforce, Discussion Document November 2019.

5 MBIE 2017. Responses to the Canterbury Earthquakes Royal Commission recommendations. Ministry of
Business Innovation and Employment, February 2017.

6 Stannard, M. 2020. The New Zealand Building Code - a rethink? NZSEE Annual Conference 2020. Paper
155.
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continuum of cascading impacts can be financial, economic, environmental, or social, and
usually a combination of all these will be present once buildings and infrastructure
experience major or prolonged disruption to services and function. Taken together, these
impacts can significantly impact community wellbeing with prolonged consequences’2.

Project purpose

The updating of regulation and technical standards for building and construction in New
Zealand has followed established norms. This has included reactions to crises?© as well as
gradual adjustments to changing technologies and practices™. The Resilient Buildings
Project, through which we report our findings, seeks to provide a snapshot of societal
expectations and tolerance toward seismic risk. It is the first time in New Zealand
researchers have set out to document nationwide societal expectations of the seismic
performance of buildings. Prior to this, the parameters for seismic design have principally
been set by expert panels.

More than a decade has passed since the start of the Canterbury earthquake sequence, so a
public discussion of the merits of damage avoidance for new buildings is timely. Of
particular interest is whether tolerance for the impact of earthquakes has changed since the
technical objectives for structural performance were last set in the 1970s'2,

To ensure our built environment effectively manages risk to building users, we need to
understand societal objectives, risk attitudes, and tolerance toward seismic risk. This
understanding is necessary if future building regulations and design standards are to evolve
and meet these societal objectives.

This report details current societal expectations of new buildings during earthquakes. It
aims to bridge a gap in communication between those who rely on the technical standards
that facilitate society’s functioning in the built environment and those called upon to write,
revise and regulate them. Combined with expert knowledge, and technical analysis, the
insights arising from this study will contribute to discussion about desired levels of seismic
resilience and the design approaches, both mandatory and voluntary, available to achieve
desired performance.

7 See, for example, outcomes of the Public Inquiry into EQC,
8 See, for example, Wellington City Council Mayor’s Insurance Taskforce 2019 Discussion Document.

9 Hunn, D., Bond, | and D. Kernohan, 2002. Report of the Overview Group on the Weathertightness of
Buildings to the Building Industry Authority, 31 August 2002.

10 Searancke, G., Mumford, P., Simpson, K., and M. Steel 2014. Governing the Regulators - applying
experience. Policy Quarterly, 10(1). Wellington.

" The historical role of expert standards development committees in creating and reviewing technical
standards is acknowledged including their contribution to building technical consensus as a proxy for
societal preferences.

2 The Building Code is a performance-based regulation ( ). Clause B1 - Structure sets out the
objectives and performance objectives for the structure of.a building and has not changed since the early
1990s.
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What we did

This explorative research set out to:

« Develop a clear language of desired performance objectives,

«  Document how perceptions of risk and desired building performance vary in
different building, geographical and community settings, and

« Evaluate the importance of seismic resilience relative to other demands on the built
environment.

In 2021, we undertook a series of interviews and focus groups with diverse stakeholders
across New Zealand to understand perspectives on the future seismic performance of
buildings. The team interviewed 32 individuals who represented a range of experiences and
interests across different seismic hazard zones, geographies, socioeconomic groups, and
cultural contexts. The interviews focused on understanding each participant’s current role,
background, and earthquake experience and their expectations of building performance
during a significant earthquake event and during minor earthquake events.

Then, a series of six geographically based focus groups were undertaken, covering three
urban centres and three smaller towns with differing levels of seismic hazard. The focus
groups comprised three to seven individuals who represented different community
perspectives (local civil defence, business community, health sector, welfare sector,
environmental interests, and Maori). Due to COVID-19 restrictions, each focus group was
held over two 2-hour virtual sessions using video conferencing software and an online
whiteboard application called Miro.

Participants took part in three activities that explored: 1) the importance of different types
of buildings in a community; 2) risk tolerance to different types and frequencies of
earthquake disruption, and; 3) how important seismic resilience is compared to other
building performance priorities.

The first activity involved a generic town map on which participants were asked to work
together to allocate a set number of counters across buildings within the imagined
community (Figure 1), to illustrate the relative importance of a given building. The
participants were asked to view the buildings through specific lenses and to prioritise
accordingly. This included thinking about life safety, social recovery and economic recovery,
and the time to return to functionality. They were then asked to consider how they would
invest in buildings pre-event to prepare for a significant earthquake.

In the second activity, participants were asked to individually complete four risk matrices to
indicate whether a given combination of likelihood (rare to frequent) and consequence
(minor to significant) is acceptable, tolerable, or intolerable.

In a final activity, participants were presented with a table of building design requirements
that included day-to-day building priorities plus those that would enhance the seismic
resilience of a building. They were asked to individually rank the relative importance of each
of the priorities and then discuss their choices as a group.
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Figure 1: Example of town map activity with counters distributed to indicate pre-event investment priorities

The key findings from the interviews and focus groups are summarised in this report and
offer insights to inform the development of technical standards and building regulations.

The use of the term “risk” in this report aligns with the New Zealand Disaster
Resilience Strategy (2019) being: the potential loss of life, injury, or destroyed or
damaged assets which could occur to a system, society or a community in a specific
period of time, determined as a function of hazard, exposure, vulnerability and
capacity®.

3 National Disaster Resilience Strategy. civildefence.govt.nz/cdem-sector/plans-and-strategies/national-
disaster-resilience-strategy
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Eliciting and incorporating societal perspectives in public policy

Internationally there is interest in incorporating societal perspectives and expectations into
technical processes for seismic engineering code development™. However, eliciting societal
tolerance for seismic risk to inform public policy is constrained by risk proximity in space or
time'. Social norms evolve'® 7 and are influenced by proximity to adverse events'®. Social
norms are also influenced by current policy settings, community context and how hazard
information is presented'’. Risk preferences can vary significantly among individuals based on
education, experiences and personal circumstances. This temporal and individual heterogeneity
is a constant when contemplating the challenge to define and integrate social expectations into
public policy.

There are a few examples, in New Zealand and internationally, where natural hazard risk
management strategies have incorporated public opinion.2° 2! 22 There is work currently
underway by NIST and FEMA in the US exploring moving the US building codes (which also
focus on life safety) toward ‘functional recovery’?® 24, They are undertaking a series of
similar community engagement exercises to inform their work.

4 Tanner, A, Chang, S. E., & Elwood, K. J. (2020). Incorporating societal expectations into seismic
performance objectives in building codes. Earthquake Spectra, 36(4), 2165-2176.

15 May PJ. (2001). Societal Perspectives about Earthquake Performance: The Fallacy of “Acceptable Risk”.
Earthquake Spectra; 17 (4): 725-737. doi:10.1193/1.1423904

6 Legros, S., & Cislaghi, B. (2020). Mapping the Social-Norms Literature: An Overview of Reviews.
Perspectives on Psychological Science, 15(1), 62-80. https://doi.org/10.1177/1745691619866455

7Young HP. (2015). The Evolution of Social Norms. Annual Review of Economics; 7 (1): 359-387.
doi:10.1146/annurev-economics-080614-115322

18 McClure J, Ferrick M, Henrich L, Johnston D. (2019). Risk judgments and social norms: Do they relate to
preparedness after the Kaikoura earthquake? Australasian Journal of Disaster and Trauma Studies; 23 (2): 41-
51

¥ Vinnell, L. J., Milfont, T. L., & McClure, J. (2019). Do Social Norms Affect Support for Earthquake-
Strengthening Legislation? Comparing the Effects of Descriptive and Injunctiv