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1. Introduction

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.

The resilient building project set out to:

1 Explore whether there is a social license to redefine statutory performance
objectives.

M Develop a clear and shared language of desired performance objectives.

T Map the pluralities of societal risk perception and define how performance
objectives shift relative to building and geographical context.

1 Understand the importance of seismic resilience relative to other demands on built
environment.

In 2021, we interviewed 32 individuals across a range of backgrounds and sectors, as well
as 27 individuals in 6 geographically based focus groups, to capture a snapshot of
expectations for seismic performance of buildings. The purpose of this report is to
highlight the findings from the 6 geographically based focus groups. This is a data report
and is intended as a fully documented account of the data collected in the focus groups
and a detailed description of the focus group methodology. A comprehensive analysis
and synthesis of these findings, alongside the interview findings, can be found in: Brown
et al,, 2022. Societal expectation for seismic performance of Buildings. The Resilient
Buildings Project Research Paper.

The specific research guestions we sought to address through the focus groups were:
1.  What are the desired performance outcomes for buildings following earthquakes
of varying scales, this could include
o human outcomes (e.g. life safety, availability of critical infrastructure
services)
0 economic outcomes (e.g. cost, business disruption impacts)
o social (e.g. social connectivity, heritage, cultural impacts)
o natural (e.g. sustainability, carbon emissions, waste)
2. How does the desired performance outcome change for different:
o geographic settings (rural, urban, geographically confined, seismic hazard
risk, economic importance of community, other?)
building setting (proximity to roads, footpaths, critical infrastructure etc)
levels of insurance/societies ability to pay/recover availability
types/uses/occupancy/design life of buildings (e.g. critical infrastructure,
health, stadiums, office, residential units)

TFull report available at
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3. How does earthquake resilience or the above desired performance outcomes
compare against day-to-day building priorities (e.g. embodied carbon,
architectural value, fire safety etc)?

The insights arising from this study will contribute to debate about desired levels of
resilience to the impacts of earthquakes, and the design approaches and options available
to achieve desired performance.

PAGE 2
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2. Method

2.1 Overview

To support the overall project outcome, a series of six geographically based focus groups
were undertaken in September and October 2021. To ensure a wide range of geographic
and community settings were represented, the focus group locations included three
urban centres and three smaller towns with a range of seismic hazards. To ensure a wide
range of views were represented the focus groups comprised 4-7 individuals who were
selected using a combination of purposive and snowball sampling (i.e., existing
participants helped to recruit other potential participants) to represent different
community perspectives (see Table 1). Representatives included the local or regional civil
defence, business community, health sector, welfare sector, environmental interests, and
Maori (indigenous people in New Zealand).

Due to COVID-19 pandemic restrictions, each focus group was held over two 2-hour
virtual sessions using video conferencing software and an online whiteboard tool called
Miro.

Table 1 Focus group participation details

Number of -
°
° participants Perspectives captured

L] =

g °

> 8 S o 1_:

c = £ 2 ° = ]
g S g H o g g 5 5 T 2
s £ £ - -0 £ = = 3 s
S 2 2 £ £ £ = o ] o 2 S 2
S L & z c c 6o h 2 I z 5
A Town Medium 4 4 3 \% \% \Y \%
B City High 4 4 4 \Y \Y V \Y
C City High 5 3 5 \Y \Y \Y \Y \Y
D Town High 5 2 4 \% \% \% \%
E City Low 5 4 4 \YAY V \Y
F Town Medium 6 6 5 \YAY \Y \AY \Y \Y

Participants took part in three activities:

Activity 1- Town Map exercises: the importance of different types of buildings in
a community following a major earthquake.

Activity 2 - Risk matrices: risk tolerance, at community level, to different types
and frequencies of earthquake disruption.

Activity 3 - Building design priorities: how important seismic resilience is
compared to other building performance priorities.
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2.2 Activity T: Town map exercises

The importance of different types of buildings in a community was explored using a
generic town map (Figure 1). The map shows a selection of building types within a
community. The building types were chosen to represent a range of services within a
community. During the exercises we asked participants to consider the buildings and
services shown in the context of their own community. For example, community meeting
places could represent a range of community meeting places, such as marae, halls,
churches, libraries - any/all venues that enable community connection. The map was
deliberately made generic to allow for comparison between all focus groups.

In addition to the buildings, the map also included information on the peak number of
occupants and occupancy rate to support Activity 1.1 (below). Peak occupancy is the
maximum number of people in a facility at one time. This was presented as low, moderate
of high. As with the buildings, qualitative rather than quantitative occupancy information
was provided so each focus group could scale their assessment relative to their
community size. Occupancy rate represents the likelihood someone is in the building at
any one time. This is a combination of the length of time an individual spends in a building
and the amount of time the building might be at peak occupancy. As for peak occupancy,
these were presented as low medium and high. During the focus group we acknowledged
that the occupancy values provided, even qualitatively, might not represent their
community, but asked them to consider them as read for Activity 1.1 to allow comparison
between focus groups.

Details of the buildings included in the map, the services they provide, and the
occupancies are included in Table 2.
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Figure 1 Town map used for exercises in Activity 1.
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Table 2 Building details for town map exercise

JUNE 2022

Building

Peak number of

Occupancy rate

Services

occupants
Hospita High High mergency sorvcme
Community meeting place High Medium Social and cultural wellbeing
(hall, church, marae, library)
Sgg?j:;ijll office block High Medium Professional services
Stadium High Low Arts and recreation
Residential apartments/housing Moderate High Housing
Supermarket Moderate Medium Essential goods
Government/council office Moderate Medium Government
School Moderate Medium Education
Tourist attraction Moderate Low Tourism
Pub/restaurant Moderate Low Hospitality
Aged care facility Low High Health and social assistance
Food production facility Low High Agriculture/manufacturing
Motel Low Medium Accommodation/hospitality
Manufacturing (non-essential) Low Medium Manufacturing
Warehouse Low Medium Transport and logistics
Critical infrastructure Low Low E;T:;grixuxiilro?js fuel,
Museum Low Low Arts and recreation
Retail (discretionary) Low Low Retail

Participants were asked to work together to allocate 36 counters across the 18 buildings
in the town map (an average of 2 per building) while discussing the rationale and
agreeing as a group. The more counters allocated to each building the more important it
is. Placing no counters on a building did not mean it was not important but that relative to
the other buildings it was less important.

Across a series of exercises (Activity 1.1 and 1.2) participants were asked to rate the
relative importance of buildings for life safety, social recovery, and economic recovery. In
activity 1.3 participants were asked, across a range of time periods following a disruption,
how long they could tolerate being without a particular building service. In activity 4 they
were asked to combine the above three activities to determine how they would invest in
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buildings pre-event to prepare for a significant earthquake. In the last exercise, we asked
participants to consider whether their investment decisions would change if they
considered the proximity of a given building/service to critical infrastructure or cultural
assets.

Participants were encouraged to be unconstrained by the current state of the building
stock and to think about this as a town/city full of new buildings.

Activity 1.1: Life safety

The first exercise focussed on life safety. The aim of the exercise was to understand how

participants perceived life safety and who, where or under what circumstances life safety
should be prioritised. Participants were asked how important it is to preserve lives within
each building following a major earthquake. The occupancy data was shown on the map

and participants were encouraged to consider this and also to think of factors that might
not be explicitly shown on the map.

Activity 1.2: Social and economic recovery

The aim of the second exercise was to understand which types of buildings were more
important to enable 1) social recovery and 2) economic recovery of a community. The
exercise was carried out in two parts. First participants allocated counters across the map
to indicate the importance to social recovery and then the counters were reset, and the
exercise was repeated for economic recovery. As above, participants were encouraged to
verbalise the reasons they were moving counters and seek a consensus across the group.
The conversations centred on what the building provides for the community, and the
possible direct and indirect impacts of the loss of use of that building following an
earthquake.

Social factors were defined for participants as the capabilities and capacity of people to
engage in work, study, recreation, and social activities2. Includes skills, knowledge,
physical and mental health. The norms, rules and institutions that influence the way in
which people live and work together and experience a sense of belonging. Includes trust,
reciprocity, the rule of law, cultural and community identity, traditions and customs,
common values and interest. Economic factors were defined as physical assets, usually
closely associated with supporting material living conditions; includes factories,
equipment, houses, roads. They also included the employment and wealth necessary to
provide many of the requirements that make for social wellbeing, such as health, financial
security, and equity of opportunity.

Activity 1.3: Time to restore function

The third activity aimed to understand how quickly each building was needed after a
major disruption event. The exercise built on conversations in the earlier exercises so that
participants were building a picture of community priorities. This exercise asked them to

2 For the purposes of this study a hybrid of capital definitions was used from the Treasury Higher Living
Standards Framework.
and Taituara community wellbeings
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add a time element to that prioritisation. Participants were asked to indicate the minimum
necessary level of service or functionality for each building at five time periods after an
earthquake (1 day, 1 week, 1 month, 3 months, 12 months). For this exercise participants
were allocated 18 red (hexagon), orange (triangle) and green (circle) counters (one of
each colour per building) (Figure 2). Starting at Day 1, participants were asked to move a
red counter onto a building if they thought it was acceptable for that building to be
unusable 1 day after a major earthquake. Participants used an orange counter if they
thought the building should be partially functional, and green if they expected it to be
fully functioning. Only one counter could be placed on each building. Once all buildings
had been allocated a counter, we would consider the next time period (i.e. 1 week).
Participants were asked to change the counter on any building where they thought the
level of service or functionality needed to change. This pattern continued until the final
12-month time period.

During the discussion, participants were also asked to define what functionality (full or
partial) means for a given building.

Timeframe: 1 DAY
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Figure 2: Town map exercise showing counters provided for time to recovery exercise

Activity 1.4: Overall investment

Building on the previous exercises, the aim of exercise 4 was to understand the relative
importance of life safety, social and economic recovery and time to recover in the seismic
resilience of their community. Participants were asked to think about their responses in
previous exercises to determine how they would invest in buildings, before an
earthquake, to reduce the impact of seismic events. Using a ‘clear’ town map they were
asked to allocate 36 counters across the buildings to show how they would invest in their
building stock pre-event to reduce the impacts of earthquakes. As before, participants
worked together to discuss and build a consensus of their priorities.

[ | Th s [r /& Y
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Activity 1.5: Building context

Depending on the available time an optional activity was also undertaken to understand
how overall investment might differ when looking at the buildings as a system rather than
individual buildings. In particular whether proximity to critical assets might change how
they view the importance of another building. For this activity a water pumping station,
critical access road and a heritage (seismically retrofitted heritage building) were placed
on the map next to the 3 lowest priority buildings determined in the overall investment
activity (Activity 1.4). Participants where asked if they would change their investment
priority counter allocation. While previous activities looked at buildings in isolation, this
activity required participants to reassess their investment decisions when thinking about
neighbouring buildings as damage to one building can impact surrounding buildings and
infrastructure through direct damage during earthquake, presence of cordons, and
disruption during repair/demolition.

2.3 Activity 2: Risk matrices

The aim of this exercise was to understand risk tolerance, at community level, to different
types and frequencies of earthquake disruption. In particular the exercise aimed to
explore the type of impacts (human, social, economic, environmental) that participants
are most sensitive to at a community level rather than a building level.

To investigate this, four risk matrices were framed around human, economic, social and
natural consequences (Figure 3) and frequency/likelihood. For each capital, four
conseguence categories were defined ranging from no to low impact (category |) to
significant damage in (category V) (Figure 4). The categories were developed by the
researchers in collaboration with subject matter experts. The matrices are closely aligned
with a 2020 draft Treasury criticality model cited by the New Zealand Lifelines Council3.

A range of both earthquake frequencies (i.e., how often you may experience a given
earthquake) and likelihood (probability that we experience a disruption) were provided to
participants. They were expressed both in quantitative terms (years and percentages) as
well as fuzzy, relative terms (e.g., rare, unlikely). A range of descriptors was given to help
people contextualise their understanding of likelihood. For this exercise likelihood was
expressed in terms of how likely you are to experience disruption during the life of a
given building (which is nominally 50 years, as defined in the Building Act).

Working on a shared Miro board, participants were asked to individually determine what
is acceptable, tolerable or intolerable within the context of the participant’s community
by moving a green, yellow and red counter, respectively within each cell in the matrix.

After individuals had allocated one marker in each cell, a facilitated discussion explored
how risk acceptability was determined, which given consequences were most important,
how likelihood factored into decision making, where there were differences and why
there was a difference.
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INTOLERABLE no way - risk is so great that it can’t be justified
'\ nzsee wroucnanie |
¢ EQC

TR G mauses commsmon | can put up with this but would like it to change

New Zealand’s Expectations on Seismic Resilience of Buildings part of daily lfe — these things happen

CONSEQUENCE (HUMAN)
| 1} 1 v
e Low impact on human <1in 20,000 peopleinjured | No or minimal fatalities Multiple fatalities
wellbeing (capacity to work, Some education temporary Between 1in 20,000 and1infe >1in 2,000 peopleinjured
study recreate, socialise) closures (< 1 week) 2,000 people injured Education facilities prolonged
Some social and recreational ¢  Education facilities closures
activities disrupted (< 1 temporary closures (< 1 Limited or no access to social
week) month) or recreational activities for
Temporary disruption to significant period
social or recreational Significantand ongoing
activities (< 1 month) mental health challenges

Average FREQUENCY and LIKELIHOOD Some ongoing mental health (>12 months)
challenges (6-12 months)

Less than once every 2500 years (extremely rare)
<2% chance in typical building life (extremely unlikely)

Once every 1000-2500 years (very rare)

2-5% chance in typical building life (very unlikely)

Once every 250-1000 years (rare)
5-20% chance in typical building life (unlikely)

Once every 100-250 years (occasional)
20-50% chance in typical building life (less than likely)

Once every 50 - 100 years (sometimes)
50-100% chance in typical building life (likely)

Once every 0-50 years (often)
Probably once in typical building life (very likely)

Figure 3: Example of a risk matrix used in Activity 2.
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JUNE 2022

NEW ZEALAND SOGIETY FOR
A EARTHAUAKE INGINEERING ks irsimeman

mmmmmm [y

( nzsee  EQC

New Zealand’s Expectations on Seismic Resilience of Buildings

CAPITAL MEASURED
O S I —— e el s e

* Low impact on human
wellbeing (capacity to work,
study recreate, socialise)

* <10injured

* Some education temporary
closures (< 1 week)

* Some social and recreational
activities disrupted (< 1 week)

* No or minimal fatalities

¢ 10-100 injured

* Education facilities temporary
closures (< 1 month)

* Temporary disruption to social
or recreational activities (< 1
month)

* Some ongoing mental health
challenges (6-12 months)

¢ Multiple fatalities

* > 100 injured

* Education facilities prolonged
closures

* Limited or no access to social or
recreational activities for
significant period

¢ Significant and ongoing mental
health challenges (>12 months)

® <1% capital loss
® Business revenue reduced by
<1% (peak loss)

® Uninsured capital loss 1-5% of
value of built assets

* Average business revenue
reduced by 1-10% (peak loss)

® <1% people lose their jobs
(peak loss)

e Uninsured capital loss 5-30%
value of built assets

® Average business revenue
reduced by 10-30% (peak loss)

e 1-5% of community lose their
jobs (peak loss)

¢ Minor impact on export
market (perception issues
affecting tourism, higher
education, agriculture etc.)

¢ Uninsured capital loss >30%
value of built assets

e Average business revenue
reduced by > 30% (peak loss)

® >5% of community lose their
jobs (peak loss)

® Major impact on export market
(perception issues
affecting tourism, higher
education, agriculture etc.)

* Low impact on social wellbeing
of community

* < 1% residents leave region

* Minor temporary disruption to
cultural assets and some social
groups

* Critical community assets are
disrupted temporarily (e.g.
community centres)

* Temporary loss of cultural
assets (< 1 month)

* 1-10% residents leave the
region

* Critical community assets are
disrupted — some permanently

* Temporary loss of cultural
assets (< 12 months)

* Some loss of trust in
governance and community
identify

* Significant social disconnection

* >10% of residents leave region
permanently

* Permanent loss of critical
cultural capital

* Significant loss of trust in
governance and community
identity

Low impact on natural
environment (waste produced,
carbon emissions etc)

Limited building demolition
Buildings mostly repairable
Small volumes of waste and
recycling

Limited carbon and resource
required for recovery

Waste from damaged buildings
uses sizeable volumes of
available waste management
facilities

Some recycling

Some hazardous waste
Considerable embodied carbon
and new resources required for
demolition and rebuild

Waste from damaged buildings
overwhelms waste
management facilities (new
facilities needed)

Limited recycling

Hazardous waste cannot be
effectively managed

Significant embodied carbon
and new resources required for
demolition and rebuild

Figure 4: Consequence categories across all four capitals
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2.4 Activity 3: Building design priorities

Seismic resilience is just one of many requirements needing to be considered when
building communities. To understand how willing people are to invest in seismic
resilience and to contextualise the findings from this research it is useful to understand
how seismic resilience compares to other priorities in the built environment. It also
provides an opportunity to see how seismic resilience aligns with other priorities and
where co-benefits in seismic resilience investment could be gained.

For the final exercise, participants were presented a table of building design
requirements that included day-to-day building priorities (embodied carbon, fire safety,
architectural value and cost) and seismic resilience priorities (life safety, social,
economic recovery and reducing environmental impacts of building damage) (Figure
5). They were asked to individually rank the relative importance of each of the priorities
(1= most important to 5= least important) and then discuss their choices as a group.

How important is seismic resilience is relative to day-to-day building attributes?

Most Important Least Important

Building Design Requirement 1 2 3 4 5

Ability to access the building (customers, goods, etc.)

Accessibility (disabled access)

Adaptability of building configuration /use over time

Air quality (indoor environment)

Architectural value

Capital cost

Durability

Economic recovery following an earthquake

Fire safery

Functionality

Heritage value

Life safety during an earthquake

Low impact on natural environment following an earthquake (e.g.
waste production, reduced rebuild material requirements etc)

Protection from other hazards (flooding/volcano/climate change
induced hazards)

Safety of users day to day

Social recovery following an earthquake

Sustainability / energy efficiency / carbon (poth embodied and
operational)

Wellbeing of users

Whole of life cost

QOther

Qther

Figure 5: Table of building design requirements for building design priorities exercise
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2.5 Overview of report and analysis

This report documents the activities and discussions from the six focus groups.
Predominantly this includes presentation of quantitative analysis of the activities (for
example counter placement in the map activities) and tabulated presentation of key
themes that emerged during the activity discussions. Unless noted otherwise, the
themes presented are in the authors words and aim to summarise sentiments raised
by participants.

It is important to note that the quantitative analysis in this report is not intended to
signal a statistical representation of the population. Readers should focus on the nature
of the sentiments raised by participants during discussion (summarised in the ‘Themes’
tables in each section) and general patterns of views. Useful patterns include the
frequency a view is raised, and whether views are similar or differ between different
groups (e.g. town/city, high/low seismic zones).

Eliciting societal tolerance for seismic risk is influenced by a number of dynamic factors?.
Social norms evolve® ¢ 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 needs
to be acknowledged and reflected in the interpretation of data on societal risk expectations.
Hence this analysis is designed to show a snapshot of perspectives, in time, across a diverse
range of individuals and groups. It is not intended to be representative of all views across
New Zealand but rather demonstrate the breadth and trends in expectations.

This data and data from the interviews (available in a separate report) have been
combined and analysed and are included in the March 2022 Societal Expectations for
Seismic Performance of Buildings Research Report.

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

5 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

8Young HP. (2015). The Evolution of Social Norms. Annual Review of Economics; 7 (1): 359-387.
doi:10.1146/annurev-economics-080614-115322

7McClure 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.
8 Vinnell, L. J., Milfont, T. L., & McClure, J. (2019). Do Social Norms Affect Support for Earthquake-Strengthening
Legislation? Comparing the Effects of Descriptive and Injunctive Norms. Environment and Behavior, 51(4), 376-
400. https://doi.org/10.1177/0013916517752435
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3. Results

3.1 Activity 1: Town map exercises

The town map activities generated both quantitative data, in terms of counter
placement on the town map, and also qualitative data, through focus group
discussion. In this section we present both the quantitative and qualitative results. The
counter placements are summarised in tables showing how important each building is,
as rated by each focus group. Unless noted otherwise, the scores presented are
normalised scores where O is least important and 1is most important. Scores were
normalised because groups were given freedom over the maximum number of
counters they could allocate to a given building (the total number of counters for the
activity was set but there were no rules about allocation). In some instances the focus
group responses are grouped together and results across the groups averaged to
allow for comparison between different urban settings (town and city); and seismic
hazard zones (high and medium/low).

Themes arising from the discussion are also presented in tables. Each theme is linked
to the focus group(s) where the sentiment arose. As with the quantitative data, this
allows for identification of patterns between town and city settings and high and low
seismic hazard zones.

Activity 1.1: Life safety

Table 3 summarises how focus groups prioritised life safety within different building
types. Generally properties with high occupancy and post-disaster functions were
prioritised. Participants conflated risk of death/injury with capacity to sustain life
immediately after an event and provide emergency response services. Participants
also strongly considered the vulnerability of individuals using the buildings, their
ability to protect themselves and/or evacuate. This is why ‘Aged Care’ facilities often
scored highly.

As shown in Table 4, there are differences in the importance of life safety across
building types between town and city settings. Generally the buildings that have high
occupancy in cities (hospitals, community meetings places, stadiums etc) were
relatively less important in towns. The only building type that was considered more
important from a life safety perspective was manufacturing. In part this was due to
the presence of one or two key industries present in smaller communities and the
significant impact of loss of lives following a major earthquake.

The discussion around life safety of buildings is captured in the themes presented in
Table 5. In addition some commentary around what influenced individual and group
perceptions of life safety and tolerance for risk are included at the end of the table.
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Table 3: Relative importance of life safety in different building types. Darker shading represents a higher importance.

JUNE 2022

Peak Community Setting: Town City City Town City Town
Suilding ::::::;ea:‘:: OC?;::“CV Selsm Lw High Hh High LW Meum
Hospital High High 0.84 0.25 0.80 -_
School Moderate Medium 0.67 - 0.60 0.67 0.50 0.75 0.50
Aged Care Low High 0.61 0.50 0.60 0.33 0.75 - 0.50
Community Meeting Place High Medium 0.54 0.75 0.60 0.67 0.00 0.75 0.50
Government/Council Office Moderate Medium 0.48 0.25 0.60 0.67 0.50 0.50 0.33
iiﬂftf:;irft's Houses Moderate High 0.43 0.00  0.80 0.67 0.50 0.25 0.33
Critical Infrastructure Low Low 0.42 0.50 0.20 0.33 0.50 0.50 0.50
Stadium High Low 0.36 0.00 1.00 0.33 0.00 0.50 0.33
Commercial Office Block High Medium 0.27 0.00 0.60 0.33 0.00 0.50 0.17
Food Production Facility Low High 0.26 0.25 0.40 0.33 0.00 0.25 0.33
Supermarket Moderate Medium 0.23 0.00 0.60 0.33 0.00 0.25 0.17
Motel Low Medium 0.16 0.00 0.20 0.33 0.00 0.25 0.17
Warehouse Low Medium 0.10 0.25 0.20 0.00 0.00 0.00 0.17
Manufacturing (non-essential) Low Medium 0.10 0.25 0.00 0.00 0.00 0.00 0.33
Restaurant/Pub Moderate Low 0.08 0.00 0.00 0.00 0.00 0.00 0.50
Tourist Attraction Moderate Low 0.08 0.25 0.00 0.00 0.00 0.25 0.00
Retail Low Low 0.07 0.00 0.00 0.00 0.00 0.25 0.17
Museum Low Low 0.04 0.00 0.00 0.00 0.00 0.25 0.00
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Table 4 Life safety priorities for different building types. Comparison between towns and cities

JUNE 2022

Building Average Town City
Hospital 0.84 W -0.09 & 0.09
School 0.67 =  0.00 =  0.00
Aged Care 0.61 = -0.03 =  0.03
Community Meeting Place 0.54 w -0.13 Fy 0.13
Government/Council Office 0.48 ¥  -0omn Y o.n
Residential Apartments/Houses 0.43 w -0.15 Foy 0.15
Critical Infrastructure 0.42 =  0.08 = -0.08
Stadium 0.36 w -0.25 & 0.25
Commercial Office Block 0.27 w  -0.21 PN 0.21
Food Production Facility 0.26 = -0.07 = 0.07
Supermarket 0.23 v  -037 ey 0.17
Motel 0.16 ¥ -0.10 N 0.10
Warehouse 0.10 = 0.04 = -0.04
Manufacturing (non-essential) 0.10 b 0.10 w -0.10
Restaurant/Pub 0.08 =  0.08 = -0.08
Tourist Attraction 0.08 =  0.00 =  0.00
Retail 0.07 = -0.01 =  0.01
Museum 0.04 = -0.04 = 0.04
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Table 5 Themes relating to life safety in buildings subject to earthquakes

Theme

Focus Group Location
Community Setting (Town/City)
Description Seismic Zone (Low, Medium, High)

JUNE 2022

Life safety is a priority

Life preservation should be a minimum priority for all buildings.

Life safety risk should
be less in buildings with
high occupancy and
exposure times

Reduce risk of failure in buildings with high occupancy

Buildings with higher maximum occupancy, in particular buildings with multiple stories, should be built
to a more stringent level than single storey low occupancy buildings. Failure of these buildings,
resulting in mass loss of life and injuries, would be catastrophic and unacceptable, particularly in
communities where a significant portion of the population are working in a particular building (e.g.
food processing/ manufacturing facilities in rural towns). These buildings also provide the biggest
“bang for buck” for protecting lives.

Reduce risk of failure in buildings where occupants are exposed for long periods
There should be less risk to life safety in buildings where people spend majority of their time.

People and buildings
with capability should
be protected

Ensure capacity to sustain life following an earthquake

Buildings that house people and facilities that can protect and sustain life following an earthquake are
important. These buildings may contain emergency services, medical staff and resources (including
services to aid in the aged care sector), critical infrastructure and people with the skillsets to manage
it (telecommunication, power and water) and food distribution (including all steps of the food supply
chain e.g., supermarkets, food production, manufacturing, warehouses). These services are critical
following an earthquake event.

Preservation of these life sustaining services is particularly important if capacity is limited in the area
(e.g., medical staff, dementia care facilities, critical infrastructure networks) or where failure could
hinder other lifesaving functions (e.g., loss of function in an aged care facility may increase demand on
the hospital) or there ongoing operation could reduce pressure on other services (e.g., aged care
facilities can be used to take overflow from hospitals given their medically trained staff and life-saving
equipment).

Ensure capability for response and recovery
Protection of buildings with the capability to support response and recovery are important. Response
capabilities included Civil Defence and Emergency Management (CDEM) activation and
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Focus Group Location n m
Community Setting (Town/City) T € € T € T

Theme Description Seismic Zone (Low,Medium,High) L H H H L M

communication, buildings housing CDEM hubs/centres, immediate government functions (decision
making, critical infrastructure enablement and rubbish collection) and critical infrastructure access.

Protection of critical infrastructure vV V V
Critical infrastructure facilities and personnel should be protected to enable life sustaining services in

other buildings. If critical infrastructure is impacted, it affects functionality of other infrastructure. This

is particularly important in areas with limited/basic critical infrastructure services (e.g., widespread

low occupancy rural areas).

Vulnerable people Vulnerable people vV V V V V V
should be protected Buildings containing vulnerable people need to be seismically resilient. Vulnerable occupants include

injured, sick, elderly, children/young people, and tourists (i.e., those unfamiliar with the area). This also

includes places where those that are vulnerable following an earthquake might go for support (e.g.,

CDEM hub, hospital).

Vulnerability was driven by mobility and capacity to protect oneself discussed below.

Mobility \Y \ V \Y V
Mobility is a key factor in determining vulnerability of occupants. People who are unable to get in a

safe position (drop, cover, hold) or are unable to safely egress a building without requiring outside

help are more vulnerable than those that are mobile. People with lower mobility include unwell or

hospital patients, the elderly and the very young. Low mobility can also mean that occupant spends a

lot of time in the same building (e.g., in hospital beds, elderly at home or in aged care), therefore

having increased exposure.

Ability to protect oneself \Y \Y \% \Y%

The ability to protect oneself is a component of vulnerability. Children/younger people, visitors,
cognitively impaired persons are some of the groups of people that may need support to respond to
an earthguake appropriately (e.g., with teachers or trained staff at attractions). Therefore the safety of
the building they are in becomes more important.

Living conditions impact ability to sustain temporary loss vV Vv
Access to essential goods and services is more critical for people with lack of resources in their
households. This included how many days’ worth of food they might have available at home, whether
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Focus Group Location

JUNE 2022

Community Setting (Town/City) cC T
Theme Description Seismic Zone (Low, Medium, High) L M
they stocked emergency supplies or had access to alternative ways to heat or cook food. Those with
limited supplies relied more heavily on supermarkets and critical infrastructure following an event.
Familiarity of users with building/location
Buildings and surrounding areas where there is a high chance of having occupants that are unfamiliar
with the location should be prioritise life safety. This includes central business districts and tourism
attractions where people are unlikely to know what to do/where to go during an event. If injured
tourists suffer the additional impact of being cared for in an unfamiliar location (away from home).
Value of potential lives Generally the safety of children is prioritised over the elderly. vV Vv
lost should arguably be  Reasons for this included a bias toward protecting the young, the psychological impact on people if a
considered (Ethical child dies, the loss of productive years, lower staff ratios in schools compared to aged care facilities,
prioritisation) and younger people being (physiologically) better at dealing with traumatic injuries compared to
older people.
Perception of safety Feeling of safety and confidence in buildings pre-event vV Vv
impacts behaviours “Wanting to feel safe” was a common sentiment when discussing life safety of buildings. All buildings
during an event and should make you feel safe, especially buildings housing vulnerable populations such as children. This
mental health after an includes the structural elements as well as non-structural elements and contents (e.g., supermarket
event stacking).
Fear and safety post-event \Y
Fear of how a building will perform can impact the behaviour of individuals post event. If parents are
concerned about safety of buildings holding their children (e.g., schools) this can cause significant
anxiety and cause parents to rush to collect children. If these locations have a higher standard there is
a reduction in stress/worry and allows parents to support in immediate response, if necessary.
Similarly, those seeking help post disaster will naturally go somewhere familiar or safe.
Mental health impact of injuries vV Vv

The impact of building damage and injuries/deaths on mental health can take a long time to restore. It
can lead to anxiety when in unfamiliar buildings or entering into particular buildings (e.g., some people
affected by the 2011 Christchurch earthquake avoid multistorey buildings).
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Focus Group Location

JUNE 2022

Community Setting (Town/City) cC T

Theme Description Seismic Zone (Low, Medium, High) L M
Post-disaster gathering Protecting places where people will head in an emergency vV Vv
spaces should be Essential hubs during emergencies such as hospitals, community places (e.g., maraes, town halls,
prioritised churches), and schools are usually inundated with people after an earthquake. These places are

important to protect as they provide a feeling of safeness and familiarity, and it is often the vulnerable

and injured heading here for help.
Safe evacuation and Accessibility to safe egress routes and emergency evacuation points are required
egress routes are As a minimum, all buildings should enable occupants to egress; ‘everybody has the same right to
essential escape’. Larger building (e.g., commercial office blocks/multistorey) design should enable good crowd

control and egress to avoid creating additional dangers through crowd behaviour.

Buildings with occupants that are difficult to evacuate/require more support for evacuation (e.g., low

mobility or propensity to respond occupants) should be designed to ensure occupants can stay within

the building.
Accessibility to a region Location accessibility \%

Accessibility in and out, and within, an affected region is important for ensuring access to essential

goods and services. Limited access routes into isolated areas (in particular where rivers run through

settlements) were of considerable concern. For example, for one focus group half the town’s

population would lose access to medical services if one bridge was impacted during an earthquake.
Multipurpose spaces Multipurpose facilities that can be used for post-event response and recovery have increased v
should be prioritised importance (e.g., stadium can be used for temporary accommodation or relief staging).
Community meeting Social meeting places (e.g., community meeting places) serve an important role in communities to v Vv
places should be enable social connection and support following an event. Pubs are of particular importance to rural
prioritised communities.
Cultural and heritage Protection of buildings that hold heritage and cultural value to ensure the content of these buildings V

value of contents within
building should be
preserved

are undamaged. While not specifically life safety, loss of important taonga may occur if buildings are
significantly damaged.
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Theme

Focus Group Location
Community Setting (Town/City)
Description Seismic Zone (Low, Medium, High)

Safety investments
should prioritise
residents over visitors

Respondents would rather see buildings used by residents prioritised over building used mainly by
tourists. Short-term stays of individuals tourists reduced the risk individuals faced, compare to those
building consistently used by residents.

Influences of life safety
risk tolerance

High trust

There is high trust in New Zealand’s building regulations to make buildings safe and there is an
assumption that if buildings are open, they are safe. Many individuals rely on regulation to ensure
buildings are safe occupy.

Comparative risk
The risk to life safety of being in a New Zealand building during an earthquake is lower than the risk of
riding a bike/being on the road and life safety of buildings needs to be put into broader context.

Risk tolerance is based on personal experience and life history

Previous earthquake experience and relative safety of buildings where an individual grew up impacts
personal risk tolerance. Some participants mentioned weariness of entering buildings following their
Christchurch experience.

Low profile, single storey buildings, in particular residential housing, was seen as having lower risk to
life safety. Experience from Christchurch with low deaths from housing damage were used as
examples for this perception.

JUNE 2022
cC T
L M
vV Vv
\%

COVID-19 Influence

COVID-19 has influenced the importance in protecting people and systems that sustain life functions (e.g., food production and supermarkets).

Challenges with activity

Some respondents found it hard to prioritise life or separating life safety from what was needed for recovery.
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Activity 1.2a: Social recovery

Table 6 summarises how important different buildings are for enabling social recovery
following an earthquake. Generally buildings of highest importance are places that enable
recovery (through care for young and vulnerable), buildings where individuals and groups
can connect, welfare services and buildings that enable a sense of normality, all of which
support wellbeing. This includes schools, hospitals, meetings places, supermarkets and
housing. Of least important are buildings that support discretionary activities (such as
tourism related infrastructure), non-essential manufacturing, or buildings where tenants
could continue to function elsewhere (e.g. office buildings where businesses can work from
home).

Table 6: Relative importance of different building types for enabling social recovery following an earthquake. Darker
shading represents a higher importance.

Community Setting: Town City City Town City Town
High High High Low Medium

Seismic Zone: Low

Building Average

School 0.89

Hospital 0.88

Community Meeting Place 0.85

Supermarket 0.75

izsaﬂ?::?tls/Houses 0.71 0.75 0.33

Aged Care 0.6 0.6 0.5 0.5 0.75 0.67 0.6
Critical Infrastructure 0.58 0.6 1 (0] 0.75 0.33 0.8
Government/Council Office 0.49 0.4 0.25 0.5 0.75 0.67 0.4
Food Production Facility 0.41 0.2 0.5 0.5 0.75 0.33 0.2
Warehouse 0.39 0.8 0.5 (0] 0.5 0.33 0.2
Restaurant/Pub 0.38 0.2 0.5 0.5 (0] 0.67 0.4
Retail 0.38 0.4 0.5 0.5 (o] 0.67 0.2
Stadium 0.37 0.2 0.75 0.5 0.25 0.33 0.2
Commercial Office Block 0.26 (0] 0.5 0.5 0.25 0.33 (0]

Museum 0.26 o] 0.25 0.5 0.25 0.33 0.2
Motel 0.13 0.2 o] o 0.25 0.33 o

Manufacturing (non-essential) 0.1 0 0 (o} 0.25 0.33 (0]

Tourist Attraction 0.08 (0] (0] 0.5 (0] o 0]

As shown in Table 7, there are differences in the importance of building types between
town and city settings. City focus group participants saw more importance in activities that
epitomise normal city life, e.g., restaurants and pubs, retail, office buildings and stadiums.
Logistics related buildings such as warehouses were a higher priority in town, largely due to
the heavy reliance on supply chains to move goods into and out of the community.
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Table 7 Difference in relative importance of building types for social recovery following an earthquake in towns and cities

Building Average Town City

School 0.89 ¥ -0Mm Py 0.1
Hospital 0.88 s 0.13 w -0.13
Community Meeting Place 0.85 = -0.07 = 0.07
Supermarket 0.75 = -0.08 = 0.08
Residential Apartments/Houses 0.71 = 0.01 =1 -0.01
Aged Care 0.60 = 0.05 = -0.05
Critical Infrastructure 0.58 N 0.14 ¥ -0.14
Government/Council Office 0.49 = 0.02 = -0.02
Food Production Facility 0.41 = -0.03 =1 0.03
Warehouse 0.39 'y on v -0Mn
Restaurant/Pub 0.38 ¥ -0.18 & 048
Retail 0.38 W -0.18 F 0.18
Stadium 0.37 w -0.16 ey 0.16
Commercial Office Block 0.26 ¥ -0.18 F' Y 0.18
Museum 0.26 v -0.1 b, 0.Nn
Motel 0.13 =  0.02 = -0.02
Manufacturing (non-essential) 0.10 = -0.01 = 0.01
Tourist Attraction 0.08 = -0.08 = 0.08

The discussion around social recovery following earthquakes and the role that different
types of building play is captured in the themes presented in Table 8.
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Table 8 Themes relating to how buildings support social recovery following earthquakes
Focus Group Location n
Community Setting (Town/City) Cc cC T
Theme Description Seismic Zone (Low, Medium, High) H L M
Basic survival needs To enable social recovery, people need to have their basic survival needs meet, including shelter, food, \% \Y
must be met water, electricity, and communication.
Emergency housing
Important to ensure that places that can provide additional housing are functional post-event (e.g,,
community meeting places and maraes).
Physical health must be  Assistance and services must be available to those that are injured (e.g., hospital, emergency services) \% \%
protected but also additional support services such as social workers, general practitioners, community health
outreach and dentists. Government services such as rubbish collection and management of critical
infrastructure also plays a role in protecting physical health.
Many buildings / Several services were highlighted as a priority post-event to enable recovery. Immediate priorities \% vV Vv
services enable were CDEM function enablement through government and functionality of hospitals. Getting children
recovery by allowing back to school and knowing elderly are okay allows for people to get back to work and get on with
people to return to recovery of their businesses and/or the community.
ork . )
w To reduce impacts on recovery there has been a movement away from using schools as CDEM centres
due to the important role they play in ensuring parents can get back to work. Previous experience has
highlighted impacts of having a school closed for extended periods due to its use as a CDEM centre.
Mental health is a Mental health and building damage \%
priority Mental health can be impacted in many ways after an event, from trauma of the event, anxiety from
not being able to get the supplies, to the closure of school or work and the social networks they
provide. It is important that building damage and subsequent service loss limits impacts on mental
health. COVID-19 has highlighted the mental health impact from having numerous buildings closed
(e.g., museum, retail, supermarket, hospitality, commercial office, community facilities) and has
heightened the importance of these buildings and services to support mental health through a sense
of normalcy and community connection.
Feeling of Safety vV

The perception of safety or lack of safety can cause significant anxiety. A feeling of safety can be
reinforced by reducing the risk of damage to buildings (e.g., following Canterbury earthquakes it was
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T C T
H L M

Community Setting (Town/City) T C

Focus Group Location n
[ o4
Theme Description Seismic Zone (Low, Medium,High) L H H

noted there was some fear in returning to the CBD) and ensuring lifesaving services are functional
(e.g., reassurance of knowing hospital services are accessible).

Self sufficiency \Y
Social recovery is impacted when people’s ability to fend for themselves is removed. A key example

was the ability to purchase food for themselves from a supermarket rather than relying on food banks.

The removal of choice and autonomy has significant impacts on mental health and slows recovery.

Vulnerable populations Protection and aid for vulnerable populations is important for social recovery. Ensuring there is vV V V
functionality in buildings that support those with lower mobility and increased care requirements to
provide for their basic needs met (e.g., food provision).

Ensuring consistency in their surroundings during and after an event is also important for mental
health, in particular those already in emergency housing and dementia patients.

Enable a sense of Normalcy was a key priority for social recovery. Providing the opportunities to go back to school or \% vV Vv vV Vv \%
normality as soon as work, return to supermarkets and retail, community meeting places, arts and recreation were all
possible important aspects of normality. The value of going back to normality and engaging in regular day to

day activities was heavily weighted for its positive impact on mental health and wellbeing.

Ability to meet and The ability to meet and connect with peers is an important aspect of social recovery and links strongly V vV Vv vV Vv \%
connect is important with getting back to normality. Social connection is found in many forms and even limited interaction

(e.g., going to the supermarket) can play a vital role in supporting wellbeing. Places that played a

large role in supporting the social fabric of the community included schools and workplaces,

community meeting places, retail and hospitality and arts and recreation. These locations allow for

engagement with friends and family and provide support in challenging times.

Connecting with culture v V V V
The ability to connect with our culture was a critical component of wellbeing. Culture is large part of
who we are and being able to connect with that helps to re-embed is.

Community meeting places vV V V V
Community meeting places play significant role in urban settings, enabling social connection and
community wellbeing through localised and supportive community run networks. The loss of these
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Theme

Focus Group Location
Community Setting (Town/City)
Description Seismic Zone (Low, Medium, High)
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facilities has a large impact on community wellbeing (e.g., the loss of community facilities in East
Christchurch following the 2011 earthquake). These community facilities support existing hubs
(neighbourhood support groups) and can have large catchments of people connecting with their
peers. The locations are usually well-attended and become places of support in the aftermath of an
event. They can include religious buildings, marae, town and country clubs, pools, libraries and
sporting clubs.

These locations were often utilised during COVID-19 for testing and vaccination due to these
connections.

Retail and hospitality

Retail and hospitality contribute significantly to social experience for many, especially those with poor
social networks. From walking between shops and interacting with staff, to connecting with friends
and family over meals and coffee, they are important for enabling social connection. Pubs are
particularly important in some location contexts.

Sports and recreation

Sports and recreation aids in social recovery, especially in regions where participation in sport is high.
Club sport is particularly important, while professional sport was seen as a luxury. These activities are
linked with social connection following a social game, and in rural areas these connections can support
economic activity (e.g., impromptu business meetings as rural residents come to town).

Prioritise buildings with
social and physical
infrastructure

Regions often have their own established community hubs that provide strong social and physical
infrastructure that can support recovery. These micro-communities and the buildings that house them
are important to protect for social recovery. Maraes are a key example due to their good physical
infrastructure to house large numbers of people but also their strong social infrastructure that
provides a community in one location. Town and country clubs and religious buildings are also micro-
communities of note.

Avoid mass relocation
of people

Damage to housing in previous earthquake events has highlighted the lasting impacts of mass
relocations on social recovery. With the current housing crisis (affordability and shortage), there is a
greater need to keep people in their current accommodation and reduce the amount of people in
emergency and substandard accommodation.
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Focus Group Location

Community Setting (Town/City) Cc cC T
Theme Description Seismic Zone (Low, Medium, High) H L M
Protect livelihoods The ability to work and the fulfilment of a job, while a key part of economic recovery, is also a part of \% \% \Y
the social fabric of a community and aids in social recovery. Ensuring that people are able to return to
work as soon as possible is important. Some may be able to work from home, and protection of
residential homes is highlighted to ensure this is a priority. Buildings where employees are unable to
work from home are more important so people can continue to work. Examples included transport
and logistics, supermarkets, manufacturing, food production. Returning to work rapidly supports
wellbeing.
Support industries that Some industries are part of the social fabric of a small community and provide employment for a large
are integrated into the portion of the society. Place based industries of importance include tourism, manufacturing,
social fabric of a commercial etc.
communit . . . L . .
unity In rural settings, industry connections often play a significant role in recovery (e.g., industry tools can
be used for a community self-managed response and recovery).
Rural decision making, \Y
\Y
Vv Vv \Y
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