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Executive Summary 
How do Kiwis in the 2020s want buildings to perform during and after an earthquake? Do New Zealand’s 
current systems and approaches provide buildings that meet these 21st century expectations or what 
changes may be appropriate?   

The Resilient Buildings project was conceived to explore these and associated questions in order to  
rethink the framework for New Zealand’s earthquake standards and design approach and lay the 
groundwork to develop resilient building design, fit for the 21st century.   

This report “Contextual Considerations” outlines work carried out between April to June 2022 to 
complement and further develop an understanding of the parameters impacting building seismic 
performance following research to explore societal expectations for the seismic performance of 
buildings which the project published in March 2022.  

This stage of the resilient buildings project sought to delve into the societal expectations research and 
provide more detailed data reporting, explore the complexities and interdependencies for change in the 
built environment and the options available to address gaps.  It also sought to review earlier work 
undertaken, identify key issues and develop a prospective methodology for articulating contemporary 
expectations of tolerable performance and establishing performance objectives in buildings.  

Key findings from this study were:  

 Safety is non-negotiable, Kiwis want more than life safety. In particular, social and economic 
recovery are important objectives.  

 Suggestion that people conflate life safety with functionality, so there is need for greater clarity 
of expectations and outcomes. 

 Significant changes in the New Zealand urban environment are anticipated, particularly greater 
urban density in large cities and increased investment in public transport.  Technology and an 
increasingly service-based economy are changing building usage in urban areas providing more 
flexibility to work in different locations for some. 

 The recent societal expectations research highlighted ambiguities in the current New Zealand 
building code which contemplates ‘amenity’ but does not differentiate between tolerable and 
acceptable outcomes.   

 Increasing awareness that risk tolerance and built environment resilience are not well aligned 
across the existing range of legislation and existing land use rules are also not well aligned.  

 “A code (minima) designed building is a barely legal building”.  There is a need to change the 
communications around seismic risk and building design. 

 Improving building resilience to mitigate the onset of damage by natural hazards, and 
developing a coherent science-led national view of risk(s) will help sustain New Zealand’s access 
to insurance. 

 Improving the resilience of buildings is a system wide issue of which design performance 
objectives is but one part. Others include procurement, construction, consenting and liability 
management. 

Future stages of the project aim to use these investigations to inform development of tolerable 
impacts leading to performance criteria and a framework.  
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1. Introduction 
The Resilient Buildings Project was conceived in late 2019 as a programme of work to rethink the 
framework for New Zealand’s earthquake standards and design approach.  Recent seismic events and 
related learning provide strong drivers to redevelop the current approach.  

Our vision is to develop a framework that articulates performance objectives and outcomes for different 
building usages, taking into account the perspective and expectations of building users. The framework 
should: 

 Encompass technical standards that are scalable for different desired outcomes above the 
mandated code minimums (that building owners can easily opt into) 

 Use clear consistent language, and 

 Have the scope to describe existing building characteristics (and potentially utility 
infrastructure) in relation to the agreed standards. 

 

The impacts of the recent New Zealand earthquakes have been widely observed and commented upon 
by stakeholders, policy makers and the public, including both the personal and wider social impacts. 
Buildings typically span decades of use and may experience multiple earthquakes or repeated 
repurposing of function. Design standards and their application through construction and the 
subsequent lives of buildings therefore have consequences for all   

Minimising the likelihood of death and injury in earthquake or fire has been a fundamental imperative 
for building design standards for over 50 years. However, there are other performance outcomes which 
have risen to prominence during recent years in New Zealand and abroad, including, for example, the 
ability to shelter in place in multi-storey residential buildings after a significant event; and to reduce 
disruption or swiftly restore economic and social well-being, and reduce waste by constructing 
repairable buildings.  

The Canterbury Earthquakes Royal Commission made 189 recommendations for change including many 
on our approach to building design and various EQ related standards. Other recent key initiatives to 
identify the issues include, for example: the Built Environment Leaders Forum held in September 2015, 
the 2019 Wellington Mayoral Insurance Task Force and the investigation of Statistics House, a modern 
building on the Wellington waterfront that experienced severe damage following the Kaikoura 
earthquake. Much earthquake resilience research has been initiated and undertaken through the 
QuakeCoRE academic consortium and through other related programmes of work to better understand 
key issues associated with seismic risk and building resilience.  

The National Seismic Hazard Model (NSHM) is currently being updated for the first time in more than a 
decade and changes will be addressed when next updating the earthquake loadings standard. A Seismic 
Risk Working Group (SRWG) commissioned by MBIE in 2020 to anticipate this requirement, made a 
series of recommendations on how the NSHM should be applied within the Building Code in their report 
dated November 2020. This included recommending “the need for a review of the current building code 
clauses (including consideration of seismic risk settings) to ensure they articulate societal expectations 
and are reflected in the Building Act, thereby emphasising the need for the Resilient Buildings Project.   
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The Resilient Buildings Project was conceived to rethink the framework to support this upcoming, as 
well as future, reviews of the building standards. The revised NSHM results will be published in 2022 
and followed by a series of updates to the seismic loadings standard NZS1170.5 beginning in 2023 with 
an updated design spectrum, then a later and more extensive update in 2025 is contemplated focussed 
on changes to seismic design.    

 

2. Project Approach 
This project, since inception, has been developed as a multi-staged project to allow collaborative 
modifications through the project course designed to leverage complementary insights and relevant 
activities leading to enhanced outcomes. These have been envisaged as: 

Stage 1: Set the scene, establish the need and set the vision for the project. 

Stage 2: Gain an understanding of current societal expectations for the seismic performance of 
buildings. 

Stage 3: Establish tolerable impacts and building performance objectives. 

Stage 4: Translate the building performance objectives and tolerable impacts into appropriate and 
enduring approaches to meet societal needs. 

Concurrently through all stages of the project: 

 Sustain engagement with the engineering design community with transparency and openness.  

 Engage with government and community interests to ensure alignment or awareness of the 
project and its purpose among parallel or complementary initiatives. 

 

3. Project Progress to date 
Stage 1 was an establishment phase undertaken in 2020 to contextualise the project, frame the issues, 
establish the project structure and framework with three main tasks:  

 Engaging with the engineering community about the issues, context and vision for this project 

 Clarifying and mapping the relationships between the various seismic projects recently 
completed and underway and how these relate  

 Forming an establishment group to: 

a. frame the problem 
b. develop key considerations 
c. develop the proposed operational structure for the project, and  
d. convene a steering group to provide project guidance and overview of Stage 2. 



RESILIENT BUILDINGS: CONTEXTURAL CONSIDERATIONS JUNE 2022 
STAGE 2B FINAL REPORT 

 PAGE 7 

Key outputs were summarised in the Project Establishment Report dated 25 September 2020.  These 
included: 

 Focus and scope of the project is vertical buildings and their services, i.e., informed by 
relevance to NZS1170.5 with project outputs structured so they can directly inform seismic 
design of other built environment infrastructure e.g., bridges. 

 The project contemplates all levels of earthquake shaking and across all levels of building 
performance. 

 The project comprises multiple stages: an initial focus on exploring societal preferences; then 
development of a clear definition of building resilience and tolerable performance across all 
levels of earthquake shaking;  then recommended objectives for seismic design and appropriate 
approaches to develop the objectives with appropriate levels of sophistication.  

Stage 2, undertaken in 2021, focussed on an engagement process using interviews and focus groups at 
selected towns and cities throughout New Zealand to collect data on perceptions and expectations of 
tolerable performance of the built environment in earthquakes. Participants were asked to consider 
expected performance of different types of buildings (functions, settings, user groups, geographic 
setting) in different earthquake scenarios considering human, social, financial and natural capital 
outcomes. 

The findings were gathered into a report titled “Societal expectations for seismic performance of 
buildings” dated February 20221.  The findings show that peoples’ risk perceptions are diverse. Life 
safety remains of central importance in our built environment with participants also emphasising social 
and mental wellbeing including the need to focus on reducing disruption and swiftly restoring economic 
and social wellbeing as well as reducing waste by constructing repairable buildings. 

The aim of the next stages 3 and 4 is to use the research findings developed in Stage 2 to identify 
tolerable impacts and then establish performance objectives, then to develop and inform practical 
options for revising the building control system and engineering design practices for seismic risk and to 
deliver the rationale to support the proposed changes.  

The Steering Group, at the conclusion of Stage 2, identified that several enabling activities were 
required in order to then move forward to Stage 3. Stage 2B, Contextual Considerations was developed 
accordingly with the following scope of work: 

1. Preparation of two supplementary detailed data reports to the Societal expectations report. 

2. Preparation of a policy brief 

3. Engagement workshops 

4. Gap analysis - built environment 

5. Development of tolerable performance methodology  

6. Intervention analysis 

 

 

1 https://www.nzsee.org.nz/db/PUBS/RBP_SocietalExpectationsReport-FINAL-for-Release.pdf  
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The aim of these activities is to provide contextual inputs for the work to follow, rather than stand-
alone outputs.   

 

4. Contextual Considerations 
Activities, and Outputs  
4.1 Data Reports and Policy Brief to the Societal 

Expectations Report 
The supplementary data reports2 provide information on the data and collection methods for the 
Societal Expectations for Seismic Performance of Buildings research.  Both reports are being issued via 
digital release. 

A policy brief accompanied the Research Report and was issued on 12 April 2022 via digital release3.   

Key Takeouts: 

i. Safety is non-negotiable.  

ii. Kiwis want more than life safety. In particular, social and economic recovery are important 
objectives.  

iii. Speed of recovery is a particular priority for some building types – marae, community 
centres, and homes – that currently are not a priority. 

iv. Appetite for risk and expectations of buildings seismic performance varies significantly 
amongst Kiwis. 

 

4.2 Engagement Workshops 
The purpose of these workshops was to ensure the findings of the societal expectations research was 
shared with stakeholders responsible for facilitating technical feedback and options for the proposed 
changes to New Zealand’s earthquake standards and design approaches. 

 Integrating Societal Expectations into the Design of Buildings held 30 March 2022 with 32 
attendees.    

 

2 Abeling et al (2022) Societal expectations for seismic performance of buildings: detailed report on interviews. The 
Resilient Buildings Report NZSEE. June 2022  
Horsfall et al. (2022) Societal expectations for seismic performance of buildings detailed report on focus groups. The 
Resilient Buildings Project Report. NZSEE June 2022. 

3 https://www.nzsee.org.nz/db/PUBS/Policy_Brief_Resilient_Buildings_FINAL110422.pdf 
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 NZSEE Conference Plenary: The Resilient Buildings Project held 28 April 2022 with 230 
attendees 

4.2.1 Integrating Societal Expectations into the Design of Buildings, 30 March 2022 

The purpose of the session was: 

1. To explore and test findings from the NZSEE resilient buildings project against expert 
opinion/research 

2. To explore how societal expectations can be mapped to engineering-based design principles 
and targets. 

3. To identify future research needs to enable integration of societal expectations into 
engineering design. 
 

The 3-hour virtual workshop involved three activities completed in groups, following a briefing about 
the project objectives and findings from the societal expectations research. The specially curated groups 
comprised a range of social science, engineering, policy, practice and research perspectives. As well as 
testing the societal expectations, the workshops were an exploration of methods for connecting societal 
expectations with engineering based outcomes. 

 

Figure 1: Typical town map used in the societal expectations research 

 

Activity 1 focussed on sense checking the societal expectations findings against expert knowledge and 
understanding of disaster impact and recovery following earthquakes.   

Each group was provided a map of a typical town or city with a range of common building types and 
prioritisation from a disaster recovery perspective as indicated by the survey. The groups were asked if 
they agreed or not with the research findings. 

Activity 2 focussed on reviewing with participants the prioritisation from an engineering perspective 
and exploring if/why they think current code / design practice/ regulations do not meet these 
expectations for the different building types. 
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Activity 3 focussed on exploring ways in which building user experiences and impacts of disruption 
could be mapped to engineering performance criteria (at a building level).  Each group was assigned a 
building type. For each building they explored the elements of the building, and their minimum 
condition for five states of performance, ranging from fully operational through partially operational, 
shelter, life-safe during an earthquake, or near-collapse. They then considered the relative level of 
earthquake shaking that would be acceptable for each building performance state (see Figure 2). 

Figure 2: All Groups 

 

The workshop concluded with a discussion of the research gaps identified to better integrate societal 
expectations into engineering design. 

Key Takeouts: 
i. Surprise about people’s perceptions of acceptable recovery times for different building 

types, noting expectations for return to function were significantly shorter than anticipated. 
Are they attainable? 

ii. Acknowledgement that a schema for prioritising buildings for rapid return to function needs 
review, in particular to assess the needs of vulnerable groups e.g., aged care residents. 

iii. Suggestion that people conflate life safety with functionality, so there is need for greater 
clarity of expectations and outcomes. 

iv. Consultation needed to determine the actual cost difference for more resilient buildings and 
willingness to pay.  

 

4.2.2 NZSEE Conference Plenary  - The Resilient Buildings Project, 28 April 2022 

The purpose of the session was to report the results of the Resilient Buildings Project snapshot of 
societal expectations and tolerance toward seismic risk to inform future performance objectives for new 
buildings.  This session was designed to inform and engage the earthquake engineering and related 
technical community in the project.   
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The session provided background to the project and an overview of the project method and research 
findings. Participants were asked to participate through a Miro board developed using the results of the 
research4. 

Participants were also asked to contribute to a series of interactive polls with questions posed 
throughout the session. The primary goal of these polls was to bring to life the findings from the study 
and to engage the audience.  

1. What does life safety mean to you? 
a) Protecting the most people possible  
b) Prioritising protection of the most vulnerable people 
c) Preserving capacity for recovery 
d) Reducing pyschosocial trauma 

 
2. Of the following buildings, which would you prioritise most for improved seismic performance? 

a) Marae or other community meeting places 
b) Residential houses 
c) Residential apartments 
d) Supermarkets 
e) Aged care facilities 

 
3. All communities have the same priorities for investment in seismic resilience? 

a) Yes 
b) No, communities place different values on different buildings 
c) No, community context (geography, isolation, capacity) impacts risk tolerance and 

resilence priorities 
d) I don’t know 

 
4. Building owners and users believe seismic resilience is the most important aspect of a building 

design? 
a) Yes, life safe and low damage design is critical 
b) Yes, but only the life safety part of seismic resilience 
c) No, seismic resilience is something forced upon them by regulation 
d) It depends on the type of building 

 
The session included a discussion among panelists: David Kelly (CE, Master Builders), Dan Neely 
(Manager, WREMO), Eric Crampton (Chief Economist, NZ Initiative) and Alistair Luke (Principal, Jasmax 
Architects). 

Panel discussion questions: 

 The voices we heard through the project had a very broad take on concepts such as ‘life safety’ 
and ‘immediate post-event functionality’. What are your view(s) on these concepts based on 
your role and lived experience? 

 It seems a building stock that is able to support social and economic recovery following an 
earthquake is becoming an important priority. What is your sense of what enables social and 
economic recovery?  

 The study identified a diversity of risk tolerance and preferences across participants and 
communities. What are your thoughts on communities having different seismic risk preferences 

 

4  https://miro.com/app/board/uXjVO6UoTUY=/?share_link_id=39111383631 
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and risk tolerances? Is this your experience? And should/could we be doing more to account for 
this?   

 The RBP project asked participants to put seismic resilience in the context of all the other 
priorities in our built environment, where do you think seismic risk sits against other things 
building owners, occupiers and communities are concerned about? And do you anticipate that 
might change over time?  

The session concluded with all participants being asked to consider:  

 Having heard about the RBP findings – How does this compare to what you are hearing in your 
respective markets and social circles?  

 What are clients demanding? In your mind, what are the priorities for improving seismic 
resilience of our building stock? 

The session offered participants an insight into some of the complexities of the topic, together with 
comment on the need for a systems view (and approach) to improvements in seismic risk treatment – in 
client conversations, in policy and regulation, and greater clarity around the possible distribution of 
potential costs and benefits.  

 

4.3 Gap analysis built environment 
The purpose of this activity was to undertake a comparision of the built environment (housing types, 
urban and town building typologies, density and concentration of risk) as it was when the current 
building code settings were first conceptualised in the 1970s with that of current and possible future 
buildings. The exercise provided context for how and why our engineered buildings have evolved over 
time and identified the complexities and interdependencies for change, particularly drivers for the 
expansion or densification of urban centres. The objective was to establish ‘stylised facts’ about the 
New Zealand built environment to inform development of tolerable performance objectives. 

The workshop on 16 June 2022 was informed by both a literature scan and exploratory interviews with 
experts in the field to provide a distillation of knowledge on changes over time for land use planning 
and resilient building design in New Zealand. 

The workshop provided briefings on changes in land use planning, changes in the policy environment 
and changes in the insurance environment and explored the following series of questions: 

 How have residential, commercial, industrial and public buildings changed and how we use 
them over time? Possible future changes? 

 What were the drivers for change? 

 Have the interdependencies between building types and infrastructure changed over time? 

 How have urban centres in New Zealand changed over time? 

 Are there also geographic differences across NZ? Are there differences between urban and 
more rural areas in different parts of NZ? 
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Key Takeouts: 

i. Significant changes in the New Zealand urban environment are anticipated, particularly 
greater urban density in large cities and increased investment in public transport. This is 
largely to reduce transport emissions in response to climate change.  Social acceptability of 
consequences of this policy not well established. 

ii. Technology and an increasingly service based economy are changing building usage. 
Particularly evident in increased working from home, leading to reduced office space 
requirements in urban centres and allowing more remote working in general for some 
professions. 

iii. Risk tolerance and built environment resilience not well aligned across existing range of 
legislation. Increasing awareness of this but whether better alignment is achieved in the 
future is not clear. 

iv. Land use rules not currently well aligned with building regulation for natural hazard risk 
management including climate change adaptation. 

v. The New Zealand insurance market is underpinned by  global reinsurance capital. While the 
latter remains well capitalised it is increasingly constrained by risk aversion to natural hazard 
exposure with claim levels persistently higher in recent years affecting profitability. 

vi. New Zealand is one of the most highly insured countries and has retained protection despite 
a decade of unprecedented insurance losses. Partly this reflects the stabilising effect of the 
compulsory EQC natural disaster scheme, which provides a government-guaranteed ‘floor’ to 
the residential insurance market. However, the recent loss experience together with rising 
natural disaster impacts world-wide mean that terms for insurance cover are more stringent 
than before. 

vii. The potential for underinsurance is rising as inflation of property asset values and rebuild 
costs threaten to outstrip insurance covers and overall capacity for the local market. Insurers 
are managing their exposure to earthquake in high seismic risk areas, and greater scrutiny is 
anticipated for exposure to flooding and coastal hazards. 

viii. Improving building resilience to mitigate the onset of damage by natural hazards, and 
developing a coherent science-led national view of risk(s) will help sustain New Zealand’s 
access to affordable risk capital. 

 

4.4 Tolerable performance methodology development 
The purpose of this activity was to assemble and review previous work in developing tolerable impacts, 
identify key issues and a prospective methodology for articulating contemporary expectations of 
tolerable performance and establishing performance objectives in buildings.  

The work was completed with the Steering Group through a workshop held on 8 June 2022. The work 
was informed by a literature scan and exploratory interviews with experts in the field, shared and 
debated in the workshop.   

The group identified an appropriate way forward is to rework Activity 3 of the 30 March workshop and 
map five states of performance ranging from fully operational through partially operational, shelter, life-
safe during an earthquake, to collapse, ranked against earthquake return frequency for each building 
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type. Then to combine the findings from this study with a fragility curve for each building type focussed 
particularly on amenity values. Future analysis will explore using a scenario based approach the limits of 
likelihood and consequence associated with the updated national seismic hazard model which is due for 
release in late 2022. 

Key Takeouts: 

i. Need to consider progressively tolerable impacts (as felt by end user)→ informing tolerable 
performance → leading to performance criteria and a framework. 

ii. A desire for specificity when considering tolerable performance objectives has led in the past 
to dead ends.  The level of specificity required needs careful consideration to avoid repeating 
past mistakes. 

iii. Consistent terminology is required within the project (and across natural hazard risk 
tolerance criteria more generally), a “data dictionary” is required. 

iv. Protection of property is not in current New Zealand legislation; unlike for example, Japan.  A 
potential change for consideration is to include property protection which would encourage 
the mitigation of damage in smaller earthquakes thus improving building resilience.  

v. The recent societal expectations research highlighted ambiguities in the current New Zealand 
building code which contemplates ‘amenity’ but does not differentiate tolerable and 
acceptable outcomes.   

vi. Amenity values are a key focus area relevant to improving building resilience. 

vii. Scenarios offer a way to communicate risk (and to test possible approaches to risk 
treatment). 

viii. A diagram of the interdependencies for a building from design through whole of life would 
be a useful step in identifying hierarchies of need for information, sufficiency and sequencing 
for decision making and to test the efficacy of accountabilities and liabilities as currently 
assigned. 

 

4.5 Intervention analysis 
The purpose of this activity was to investigate the options available to address the gaps between 
societal expectations and current code settings and explore the economic implications of reform to 
improve building resilience. 

The work was completed with the Steering Group through a workshop held on 8 June 2022. The 
workshop was informed by both a literature scan and exploratory interviews with experts in the field 
Ken Elwood (MBIE EQC Chief Engineer Building Resilience), Eric Crampton (NZ Initiative), David Dowdell 
(BRANZ), David Johnson (Massey University), Hugh Cowan, Helen Ferner (NZSEE). The aim was to clarify 
the knowns and known-unknowns for a group of key questions:  

 Is there a cost premium and if so, what is its level for improving seismic resilience in new 
building construction? 

 What are the types or categories of potential economic benefits for improving seismic 
resilience and how large are the likely benefits in economic terms? 
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 Why don’t we find many buildings in New Zealand constructed above code when Kiwis seem to 
want more resilient buildings?  

o What factors are at play on the supply side? Perceptions of increased costs, inertia 
including traditional building industry construction structure and practices? Others? 

o What factors are at play on the demand side? Insurance policy distortions to people not 
understanding risk for low frequency high impact events? Others? 

 What policy levers exist in addition to the seismic provisions of the building code to improve 
new building seismic resilience? 

 

Key Takeouts 

i. Building structural irregularity costs money and reduces building resilience.  Incentivising 
more structurally-regular building designs would yield significant resilience benefits at no 
cost and without unduly inhibiting architectural objectives. 

ii. “A code (minima) designed building is a barely legal building”.  There is a need to change the 
communications around seismic risk and building design. 

iii. Improving the resilience of buildings is a system wide issue of which design performance 
objectives is but one part. Others include procurement, construction, consenting and liability 
management. 

iv. Improving professional collaboration and oversight of the quality of work is required to lift 
system benefits and deliver more resilient buildings. 

v. Land condition needs to be considered explicitly, either by discouraging development on 
sites that do not meet agreed resilience criteria, or by setting performance requirements that 
meet if not exceed them. 

vi. Amending and improving liability frameworks across the construction industry to better align 
risk, capacity, competency, responsibility, and liability will improve building resilience.  

 

5. References 
Levente Timar, Arthur Grimes, Richard Fabling, “That sinking feeling: the changing price of urban 
disaster risk following an earthquake”, International Journal of Disaster Risk Reduction, Volume 31, 
2018, pages 1326 – 1336, https://doi.org/10.1016/j.ijdrr.2018.01.02. 

McClure, J., Wills, C., Johnston, D, Recker, C. (2011). “How the 2010 Canterbury (Darfield) earthquake 
affected earthquake risk perception: Comparing citizens inside and outside the earthquake region”. 
Australasian Journal of Disaster and Trauma Studies, 2011(2) pages 3-10 

Nibs “Natural hazard mitigation saves:2019 report”. https://www.nibs.org/projects/natural-hazard-
mitigation-saves-2019-report 

 

  



RESILIENT BUILDINGS: CONTEXTURAL CONSIDERATIONS JUNE 2022 
STAGE 2B FINAL REPORT 

 PAGE 16 

Appendix A: Workshop 30 
March 2022 

 

A.1 Examples of Miro Board Outputs 

 

Figure 3. Completed Activity 1. Participants were asked their reactions to the RBP findings for the overall importance and desired time to 
return to functionality for each building. They could agree (green circle), be surprised (yellow diamond) or disagree (red hexagon). They 
were then asked if how the expectation shown aligned with the current code. An up arrow indicated that the expectation was more than 
the code currently delivers, sideways arrows indicates that it was generally aligned with code, and a down arrow indicates that the 
expectation is below code. 
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Figure 4. Overview of Activity 2 

Table 1. Example output from Activity 2 for a Theatre or other large occupancy building. Shaded 

Role in the 
Community 

Short-term: Potential community gathering space / temporary shelter / staging emergency supplies 
Long-term: Support community wellbeing 

Damage 
State 

End-user 
experience 
(from RBP) 

Desired 
time to 
restore 

functionality 
(from RBP) 

Structural 
condition 

Non-structural 
condition 

Infrastructure 
services 

Other 
dependencies 

Fully 
operational 

Return to 
full and 

normal use 

Within 12 
months 

"main" structure 
repaired; parts may 

still need 
repair/have 

restricted access 

non-structural 
elements repaired to 

level that restores 
fire/smoke cells 

access to sanitation 
people want to be 

there - perception of 
risk 

minor repairs to 
accessible elements 
may be completed 

over time 

HVAC fully 
operational 

fire systems working 

building services 
(etc) require wider 

infrastructure 
networks to be 

functioning 

structural repairs to 
inaccessible and 

below ground 
elements complete 

all bwof elements 
repaired/reinstated Electricity 

Demand to use the 
theatre, people 

feeling safe being 
inside. 

safe egress Disable access 
available 

Telecoms insurance/financing 
resolved 

weathertightness 
access and egress 

systems fully 
restored 

 neighbouring 
buildings stable 

 Lighting, sound, 
service access 

 access to area 
unhindered 

 acoustics    

  
storage/staging 

areas     
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Partially 
operational 

Flexible 
space for 

supporting 
recovery 

(community 
activities) 

Within 1 
month 

life safety critical 
repairs only 
completed 

Fire egress paths 
restored fully or 

alternative 
management in 

place 

Electricity availability of people 
to complete 

assessments, repairs 
and sign-off 

...or life safety 
hazards removed 

HVAC operational Portloo removal of other 
hazards like asbestos 

Some shoring may 
still be in place 

reduced HVAC 
functionality may be 

ok 

 
CDEM vs Building Act 

considerations 

full capacity may not 
be required but 

minimum threshold 
to be met 

safety critical bwof 
elements to be 

operational 

 
Removal of debris to 

allow reasonable 
access 

Critical structural 
support elements in 

place? 
  

mostly weathertight 
 

needs flexibility in TA 
approach to opening 

in another use 

Shelter 
only 

Flexible 
space for 

supporting 
response 
(shelter, 
staging, 

gathering) 

Within days 

assessed and 
approved as 

adequately safe 

non-structural 
damage ok, provided 

no risk of falling or 
blocking egress 

Electricity available 
(generators or grid) 

appropriate 
assessors available, 

preferably with prior 
knowledge 

qualitative 
assessment 

limited or no service 
available 

portaloos etc 
available 

engineering 
inspection 
completed 

temporary shoring if 
needed 

temporary lighting or 
ventilation ok 

 safe access to site 

immediate falling 
hazards assessed 

and removed  

 

  
unsafe areas 
cordoned off       

Life-safe 
during 
earthquake 

    

should remain 
standing during 

reasonably 
foreseeable 
aftershocks, 

No major falling 
hazards 

    Still standing, people 
can get out safely 

egress paths 
protected 

 emergency systems 
remain active 

  unusable 

Near 
collapse 

    as life-safety? nothing may be 
active 
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Figure 3. Activity 3 

 

 

Figure 3. Activity 3 

 

  



RESILIENT BUILDINGS: CONTEXTURAL CONSIDERATIONS JUNE 2022 
STAGE 2B FINAL REPORT 

 PAGE 20 

Appendix B: Gap Analysis Built 
Environment Workshop 
B.1 Presentations 
B.1.1 Land Use Planning & Resilient Buildings 

Presenter: Pam Johnston 
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B.1.2 New Zealand Insurance Environment 

Presenter: Hugh Cowan 
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B.1.3 Gap Analysis 16 June DG Stylised Facts 

Presenter: Derek Gill 
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Appendix C:  Tolerable 
Performance Workshop 

C.1 Presentation 
Presenter: Mike Stannard 
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Appendix D: Intervention 
Analysis Workshop 

D.1 Presentation 
Presenters: Derek Gill & Tal Sharrock-Crimp 
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D.2 Outputs for possible levers to improve building 
resilience in new buildings 

 Aspiration/goal  
o Lever  

 Tool/mechanism/policy  
_____________________________________________________________________ 

 Designing and building more seismically resilient buildings  
o Make it more difficult/discourage  building on sites that do not fulfil criteria for seismic 

resilience  
 Tax sites that do not meet resilience criteria  
 Increase communication between the building industry and land use planning 

sectors 
o Improve compliance of process from design to build 

 Introduce and improve strong compliance monitoring processes from 
beginning to end. Needs to involve everyone involved in the project from all 
involved industries – to occur regularly  

o Amend and improve liability frameworks to align responsibility with actual capacity for 
‘assurance’ and in turn encourage better outcomes  

 Amend liability frameworks to better reflect empirical uncertainties in risk and 
risk treatment, so to clarify where residual performance risks lie and how legal 
frameworks might better apply. 

o Incentives for higher building performance  
 Subsides for higher building performance – based on community define 

desired performance? tax concessions? 
 Incentives for building for climate change (resilience expressed in 

environmental/carbon benefits, emphasis on reparability)  
 Improve building code or guidance material  

 Improve the design and build of small 1-2 storey nominally ductile 
buildings, but provide more specific guidance  

 Incentivise design of more regular buildings/fewer irregular buildings 
 Irregular lateral-load resisting designs would pay higher levies 
 Highlight the benefits of regular buildings to the industry and to the 

developers 
 50-year performance bonds for developers to incentivise enduring 

approaches to design/build 
 Re-examine insurance incentives  

 Improve the collaboration and quality of work of contributing professions  
o Improve the regulation of engineers to lift and appropriately define competency levels 

and limits  
o Improve and incentivise communication and collaboration throughout the design and 

build process –clarify roles and responsibilities  
 Communicate seismic resilience  

o Improve the transparency of seismic hazard and risk information  
 Provide an open database where the seismic performance of any given 

building can be accessed by anyone including regularly updated compliance 
monitoring  
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 Regular inspection regime to ensure compliance continues 
o Upskill buyers and developers on the need/benefit of seismic resilience.  

 


