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Executive summary

While Aotearoa New Zealand has well-established approaches for hazard risk management, we
lack a nationally agreed approach for assessing and reviewing our risk tolerance. On 6"
November 2024, 42 individuals from across a range of organisations and agencies met to
discuss the challenges of making decisions on risk in a systematic, nationally consistent,
fashion. Through this Natural Hazards and Climate Risk Tolerance Workshop, participants
heard from presenters from Natural Hazards Commission (NHC), Department of Conservation
(DOC), Kainga Ora, Ministry of Business Innovation and Employment (MBIE), ResOrgs, New
Zealand Transport Agency (NZTA), NZ Society on Large Dams, and GNS Science; who each
shared their approaches or research into risk tolerance or risk threshold analysis and decision-
making.

Through discussion of these case studies and participants’ own experiences, as well as directed
discussion, participants identified current challenges and priorities for the future. Directed
discussion topics included current approaches to establishing risk tolerance settings,
challenges identifying risk tolerance thresholds, barriers to effective application of thresholds,
and future needs and directions. Challenges identified by participants clustered into key
themes, including: risk literacy and perceptions, understanding and accounting for different
decision-making environments and behaviours, evaluation of risk tolerance approaches, and
the challenge of appropriately translating risk tolerance into policy and practice. These
challenges exist at the individual, societal, and organisational level. Participants also identified
several key priorities across policy, practice, and research; these range from the need for a
nationally agreed societal risk tolerance framework that can be adapted through context
specific guidance, through to understanding Te Ao Maori perspectives on risk tolerance, and
on into the need for a community of practice on risk tolerance to share tools, skills, lessons,
and experience.

This workshop report provides a summary of the workshop, the case studies presented, and
the challenges and priorities identified by participants. It does not review the literature and
research on risk tolerance, as these have been well reviewed (Toka Ta Ake EQC, 2023a). It
provides a first step to collating cross-organisational perspectives to initiate the community of
practice and help inform a future framework.

For more information on this report and initiative please contact
resilience@naturalhazards.govt.nz.
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Introduction

Across New Zealand, institutions and organisations are continually making choices about how
to manage hazard risks. Whether it is how to manage the risk of tsunami in Milford Sound, how
to manage seismic risk in buildings, or deciding what land is suitable for development the
concept of risk tolerance, and our willingness to bear a risk, is implicit in the natural hazard and
climate risk decisions we make.

While Aotearoa New Zealand has well-established approaches for hazard risk management, we
lack a nationally agreed approach for assessing and reviewing our risk tolerance. Furthermore,
there is no framework (regulatory or otherwise) to understand what is tolerable, intolerable, or
acceptable, and there is no consistent, agreed terminology to support this. This often leads to
ambiguity and inconsistency in what risks are significant, as well as inconsistent approaches to
risk management across public organisations at local, regional and national scales.

In 2023, the Natural Hazards Commission (NHC) published a Risk Tolerance Methodology' to
encourage more consistency and coherence in how New Zealand manages the potential
impacts of hazards on the things we value (such as our health, environment, economy,
buildings, and infrastructure). Figure 1 describes how risk tolerance assessments fit into hazard
risk management processes. Figure 2 outlines the process for evaluating risk tolerance.

" Toka Ta Ake EQC (2023). Risk Tolerance Methodology.
https://www.naturalhazards.govt.nz/assets/Research/Risk-Tolerance-Methodology published-version.pdf
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Understanding the Hazard and Risk

ESTABLISH CONTEXT OF THE HAZARD:

= UNDERSTAND/ASSESS FUNDAMENTAL
SCIENTIFIC RESEARCH

= STANDARDISED MAZARD AND SPATIAL
MAPPING

EACH RISK ASSESSMENT SHOULD:
= IDENTIFY EXPOSURE & VULNERABILITY

= IF APPROPRIATE, ASSESS
LIKELIHOOD/PROBABILITY OF
OCCURRENCE

= IDENTIFY IMPACTS/CONSEQUENCES

« USE OF MONITORING INFORMATION e

= INFORMED BY MATAURANGA MAORI,
HISTORICAL RECORDS, AND
OBSERVATIONS

* COMMISSION ADOITIONAL ANALYSIS
OR RESEARCH TO IDENTIFY HAZARD
FREQUENCY AND SCOPE, AS REQUIRED

UNCERTAINTIES ASSOCIATED WITH THE
RISK ASSESSMENT, £.G., INFROMATION
OR MODEL SOURCES, DATA GAPS,
EXPERT JUDGEMENT.

= IDENTIFY CONFIDENCE IN THE

ASSESSMENT PROCESS TO CLEARLY
QUALFY UNCERTAINTY

RISK

K

Assessing Our

Tolerance to the Risk

USE NEW RISK TOLERANCE METHODOLOGY
TO ASSESS WHAT IS THE IMPACT ON THE
THINGS WE VALUE ACROSS SOCIETY, THE
BUILT ENVIRONMENT, OUR ECONCY,
NATURAL ENVIRONMENT, ETC. BASED ON
ENGAGEMENT, EACH RISK TOLERANCE
ASSESSMENT WILL ASSESS:

= WHAT CAN OR CANNOT BE TOLERATED?

* CHANGING HAZARD AND RISK OVER TIME
(AGAINST BUILDING POUICIES, LAND USE
POUCIESETC)

* COMMUNITY IMPACT/APPETITE FOR RISK

NB: PLEASE REFER TO RISK TOLERANCE

ASSESSMENT METHODOLOGY FOR

GREATER DETAIL

Managing the Risk

E MANAGED

WHATH

RISK IS MANAGED/TREATED THROUGH
POLICY AND PRACTICAL INTERVENTIONS.
MANAGEMENT OF RISK INCLUDES:

* GOVERNANCE

= LOCAL/CENTRAL GOVERNMENT
ENGAGEMENT

= POLICY DEVELCPMENT

= COMMUNITY ENGAGEMENT

* IMPLEMENTATION OF MANAGEMENT
OPTIONS SUCH AS RETREAT,
ENGINEERING, OR OTHER APPROACHES
TO REDUCE RISK

HAZARD RISK MANAGEMENT CYCLE IS A CONTINUOUS PROCESS. RISK IS CONSTANTLY ASSESSED AND MANAGEMENT PROCESSES REVIEWED, AS
EXPOSURE, VULNERABILTY AND OUR TOLERANCE CHANGES OVER TIME

Figure 1 Approach to hazard risk management, including risk tolerance assessment (from Toka Tu_Ake EQC Risk tolerance methodology 2023 (Toka Tu Ake EQC, 2023b))
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Assessing our Tolerance to the Risk
WHAT IS THE POLICY TIMEFRAME THIS LEVEL OF RISK WILL BE MANAGED FOR:

T T

Government policy Spatial planning Built environment Climate change
timeframes timeframes design timeframes adaptation timeframes

OVER THIS TIMEFRAME, WHAT IS THE CAPACITY TO COPE WITH THE RISK:

BUILT

How many How much will it Will the ability How will the Does the risk Will the risk
deaths, injuries, cost to repair to govern be environment be affect places of prevent normal
or illnesses will any damage? impeded? affected? cultural or use or function

? ica ildines?
ocour Will the risk Does public Will irreversible ;’d‘%‘zg':g' of bulldings?
Will mental disruptthe local  perception damage be done en ; Will the risk
health or public  or regional demand or toan Will the risk disrupt normal
wellbeing economy? prevent a ecosystem? preclude future infrastructure or

? H - ? - T -
suffer? I certain action? Poes the risk geonmersa:::e\s ltglflétlz ?servnce
Will the impacts disruption is, Does the risk affect how the o ’
be felt ok? affect NZ environment S:SD:J ri ege &
equitably? sovereignty? affects society? )

WHO BEARS THE CONSEQUENCES—OF THE RISK AND/OR RISK TREATMENT OPTION:

Who are mana whenua? Who participates in the Do those who create the Does this require a short,

What is important to the decision making —what risk experience it or pay medium, or long-term fix

‘community of interest’? are their values? for its reatment? Are people empowered
Who are the Is the process robust, What is th'e oppor_tunity to modify their own risk?
stakeholders? :’ransparetnt da_',nd Cost of doing nothing? Is it sustainable to just
Lalicziish Is it cost effective to treat accept the risk?
Who has the authority to the risk?
enact a change?

IS THIS, OK?

ACCEPTABLE TOLERABLE INTOLERABLE

Broadly acceptable. Risk is accepted if benefit gained Risk cannot be justified except in
is shown to outweigh the risk. extraordinary circumstances.
Meonitor and maintain assurance
that risk remains at this level. Tolerable is the risk can be Activity must cease until risk is
mitigated at a cost proportional removed or reduced.
to the benefit gained.

Figure 2 Risk tolerance assessment methodology (from Toka Tu_Ake EQC Risk tolerance methodology 2023
(Toka TG Ake EQC, 2023b))
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The challenge

Evaluating and applying risk tolerance settings is a complex socio-technical problem. Even with
the release of the much needed NHC guidance, there is still considerable uncertainty in how to
apply risk tolerance in practice.

Part of this challenge relates to the diverse range of applications where risk tolerance needs to
be considered. Risk tolerance assessments can be applied at national, regional or local scale
and for a range of purposes, see Table 1. Each situation will have a different set of
considerations, including time horizon of the risk, nature of consequences, and who bears the
risk. Some applications are focussed on establishing enduring risk thresholds (e.g. engineering
standards and hazards management policy), while others may be focussed on evaluating risk
tolerance for a specific situation (e.g. evaluating hazard mitigation options). Applications vary
in terms of the type of consequences they are considering (Table 2) as well as the type of risk
(acute vs chronic; many small events vs single large event).

One of the most challenging aspects of evaluating and applying risk tolerance assessments is
considering and reconciling: who bears the risk, who pays for the mitigation, and how the cost
(or impact) of mitigation is balanced against the risk.

Table 1 Example of applications where risk tolerance may need to be considered
 Scale _____ Purpose/application

e Regulation /government policy setting

e Built environment design standards

e Organisational risk management policies

e National e Climate change adaptation
e Regional e Hazards management policy
e Local e Emergency management planning

e Land use planning
e Infrastructure planning / asset management

e Hazard mitigation option assessment

National natural hazard and climate change risk tolerance workshop Page 5
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Table 2 Consequences that may be considered in a risk tolerance assessment (from Toka Td_Ake EQC Risk
tolerance methodology 2023 (Toka TG Ake EQC, 2023b))

Examples of elements at risk

Commercial, residential, and industrial buildings; infrastructure;
Built urban fabric; critical lifeline utilities; and community facilities
(schools, hospitals, churches, etc).

Public health; living standards; cultural and social capital; casualties
Social (injuries or deaths of people); community assets and networks;
relationships; and support systems.

Economic growth; financial stability; currency and price; businesses;

Econom . .
Y jobs; trade; and services.

Air quality; land and marine ecosystems and their services;

Natural . o . )
recreational amenities (e.g., parks); agriculture and horticulture.

Ability of government agencies to make effective decisions and
Governance and sovereignty | provide services; law and order; effective international partnerships,
treaties and agreements.

Because of the diversity of each application and subsequent decision-maker needs, each
situation may require a different approach to establishing risk tolerance. Several tools are
currently used to support risk tolerance decisions. Some are based upon expert elicitation (e.g.
risk comparisons, such as those used by DOC (Taig, 2022)(also refer Appendix H) and MBIE
(Taig, 2012)) whereas some are based on community or stakeholder engagement, for example,
interviews, focus groups (such as those used in the Resilient Buildings Project (Brown et al.,
2022)(also refer Appendix F) and Bay of Plenty Regional Council “I can live with this"), and
surveys. Willingness to Pay? studies are a specific methodology that are sometimes used to
evaluate risk tolerance based on revealed (market) preferences, such as property price
premiums for reduced liquefaction risk (Timar et al., 2018); or stated preferences (for example,
Transpower's research on customer willingness to pay for electricity supply reliability (PWC,
2016)). Citizens juries® and serious games” are two other methods that while common in other

2 Willingness to Pay studies involve surveys, behavioural analysis, and analysis of market data to identify
understand how much individuals are willing to pay for goods, services, or initiatives.

3 A citizen jury is a deliberative engagement process that involves a panel of (usually randomly selected,
diverse) citizens in structured discussions. The outcomes of these deliberative discussions are intended
to directly inform government decision-making.

4 Serious games or simulations can encompass a range of interactive experiences that seek to either
educate, train, conduct research, or support decision-making or joint fact-finding (NIWA, n.d.; Solinska-
Nowak et al., 2018).
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decision-making or governance settings are in still in the emerging stages of being applied in a
structured way to natural hazard and climate risk tolerance settings.

This report

This report provides a summary of a workshop held on 6" November 2024, to bring together
practitioners and researchers evaluating and applying risk tolerance settings on a national
scale. While evaluating and interpreting risk tolerance is in its infancy at all scales, to confine
the scope, the workshop focussed on national level applications.

This report provides a brief description of the workshop approach, followed by a summary of
the research findings. The findings include short case studies discussed at the workshop, a
summary of current challenges in this space, and priorities for the future. The report concludes
with some next steps for elevating risk tolerance practice and progressing research on risk
tolerance.

Workshop overview
Kaupapa

On 6™ November 2024, a workshop was held at Natural Hazards Commission offices in
Wellington to bring together practitioners managing natural hazard and climate risk at a
national scale, as well as researchers working in this field. The workshop provided a forum for
participants to share experiences and approaches, articulate challenges, and identify priorities
for advancement in this field. The workshop was also an opportunity to seed the establishment
of an ongoing network for knowledge sharing and to encourage linkages between risk
tolerance activities underway in various organisations.

The objectives of the workshop were:

e To create a community of practice
e To identify linkages across practice and with research
e To articulate challenges of establishing risk tolerance thresholds/settings

e To identify priority directions and actions for advancements in practice and research,
including the development of consistent guidance or support.

The workshop agenda is included in Appendix A. Working definitions used during the
workshop are included in Appendix B.

Attendees

Attendees included a mix of researchers and practitioners actively working in areas related to
natural hazard and climate risk tolerance at a national level. A full list of the 42 attendees is
included in Appendix C. Organisations represented are included below.
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Workshop findings

Case studies

The case studies presented at the workshop covered a range of national scale applications as
well as a range of challenges and methods for evaluating risk tolerance. A breadth of
applications (in terms of purpose, consequences, and approach) were chosen for case study
presentations to enable the workshop attendees to explore issues across contexts. In Table 3,
the case studies discussed are categorised by the application type (Regulation, Design
standards, Organisational policy) as well as the consequences considered in the assessment
and the approach taken to establishing risk tolerance settings. Details of the cases are
summarised in the appendices.
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Table 3 Case studies

presented at the workshop

Consequences
(o) isati Application t A h
rganisation pplication type considered pproac
Dam safety risk NZ Society on Regulation/policy setting Life safety N/A 5
settings Large Dams Damage o
R lati li tti
Landslide risk GNS egulation/policy setting Various N/A E
Life safety
Res.sili.ent . NZSEE/ResOrgs Regulation/policy setting Social ‘ Interviews and focus F
Buildings Project Economic groups
Environmental
Road Design NZTA Built environment design Life safejcy N/A G
standards standards Economic
Buildi
uriding ) ) ) Life safety
examples/ Built environment design .
Building damage
methodology MBIE standards . ) N/A N/A
L. Building function
applications, disruntion
1170.5 update P
Life safety risk @) isational polici
1e satety ns DOC rganisational policies Life safety Risk comparisons H
thresholds
Flood risk
@) isational polici Built (d d
tolerance and Kainga Ora rganisational policies ui ( amage'an N/A N/A
. ongoing function)
appetite
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Current challenges

Through the workshop, a range of challenges in evaluating and applying risk tolerance settings

were identified and discussed. These are summarised in the text below and in Figure 3.

e Influences on RT

e Understanding/
eliciting views on RT

e Interpretation of
societal views

Risk Communication
Decision-making
Behaviours

Nationally agreed
societalrisk tolerance
framework?

Te Ao Maori perspectives
Consistent/ all hazards
approaches?

Sharing / pooling
available knowledge and
approaches

Organisational

Risk
Literacy

CURRENT
CHALLENGES

e CurrentDM
environment

e Agency
Responsibility

e Translation to policy
and practice

e  Evaluating trade offs

e Riskassessments

e Influenceson RT

e Eliciting views on RT

Build understanding of risk
/ risk literacy across policy
Input into regulatory
reform

Natural Hazards and
Resilience Platform
Understand Crown’s ability
to withstand shocks

Application

Figure 3 Summary of risk tolerance challenges
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RISK LITERACY AND PERCEPTIONS

Risk literacy, amongst both decision makers and community members was cited as a consistent
challenge where risk tolerance needs to be evaluated and applied. Poor risk literacy affects: the
reliability of views sought on risk tolerance, the ability to have nuanced conversations about
risk tolerance, the effectiveness of decision-making processes and any associated engagement,
and the ability to establish risk settings that meet desired outcomes.

Coupled with poor risk literacy is the influence of individual perceptions of risk on the quality
of conversations about risk tolerance. Fatalistic views on risk, the 'she’ll be right’ Kiwi attitude,
personal experiences, and contextual assumptions about the risk environment (e.g. a belief that
we will always have access to insurance or that the government will always protect and
compensate losses) affect people’s ability to have objective and balanced conversations about
risk tolerance.

Our ability to influence and transcend individuals’ risk perceptions is exacerbated by a lack of
consistently used definitions related to risk tolerance and a lack of consistent and effective risk
communication strategies.

Common risk communication challenges include:

e Communication of probabilities, and associated misunderstandings or interpretation
biases.

e Conflation of hazard, likelihood and risk, for example where design codes are
implemented based on a hazard, with the intent to meet a risk based outcome (AIFR of
1 x 10°%); or where there is an expectation that we should prepare for a certain return
period event, across multiple hazards, when the consequences for different hazards
(same return period) could be very different.

e Impact on perceptions of framing of risk (e.g. messages framed as avoided losses are
received very differently to messages framed as opportunities to enable recovery)

e The perception that risk can be fully eliminated. This may be perpetuated by some
public messaging (e.g. road to zero).

e Different levels of understanding of risk as a concept, and biases in interpretation and
application due to societal factors: from trust in the communication source, through to
language and cultural differences.

e The presence of, perception of, or ineffective communication of, any associated
uncertainties.

All of these factors can potentially distort risk perspectives, as well as the diversity of views on
risk. This can thus significantly impact risk tolerance conversations and subsequent decision-
making processes.

National natural hazard and climate change risk tolerance workshop Page 12
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DECISION MAKING ENVIRONMENT AND BEHAVIOURS

The regulatory environment in New Zealand makes consistent and coordinated risk
management, including consideration and establishment of risk tolerance settings, challenging.

Where regulations exist around risk management, the language is either non-specific or is
hyper-focused. For example, in the Building Act, ‘amenity’ is a key performance outcome.
However, there is little guidance in the Act as to what constitutes amenity and what outcomes
risk settings need to achieve. Similarly, ‘nationally significant’ in the Civil Defence Act, and the
Resource Management Act® is open to interpretation. On the other hand, the existence of
some hyper focused risk regulations is contributing to siloed considerations/management of
risk. For example, dam regulations in New Zealand focus on risk associated with the dam itself
but do not consider ancillary items that allow continued functionality of the dam. The current
regulatory environment is thus contributing to a lack of consistency in risk management/risk
thresholds across government (both within natural hazards and climate risk and beyond).

The implementation of regulations to effectively manage risks is challenged further by a lack of
clarity on roles and responsibilities both inter- and intra-agency, as well as obligations for
wider consultation. Some participants at the workshop acknowledged the separation between
those that face natural hazard and climate risks and those that set risk thresholds / manage the
risk. Risks to individuals (or their property/livelihoods) are decided by organisations which can,
arguably, be influenced by organisational objectives. There is a challenge in how we can (or to
what extent we should) balance organisational mandate, optics, regulatory obligations, etc.,
with public views on risk.

Within organisations, risk-related decision making is challenged by fear of uncertainty, lack of
robust and transparent decision processes, fear of liability, and cyclical political influence. There
is considerable uncertainty in establishing risk thresholds and assessing and managing risk. In
an environment where there are a dearth of established, robust, objective and transparent
decision-making tools to guide risk-based decisions, there is a desire for certainty and
precision. However, certainty is not necessarily achievable in a socially derived concept such as
risk tolerance. Fear of liability exacerbates reactions to uncertainty. Perceptions of liability,
particularly related to the Health and Safety at Work Act, and in the wake of the Whakaari
tragedy®, are influencing decision making. Some executives and Boards are making risk

> In the Resource Management Act 1991, Matters of National Importance (s6(h)) includes “the
management of significant risks from natural hazards”, however, there is no guidance provided on what
is ‘significant’.

® On December 9, 2019, 22 people died and a further 25 were moderately to severely injured when
Whakaari/White island explosively erupted. The island was a popular tourist destination and those that
were injured were either tourists or tour operators.
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decisions based on perception of liability. Beyond this, regular political changes and other
political influences and behaviours affect the robustness and longevity of risk decisions.

EVALUATION OF RISK TOLERANCE

There are a number of technical and social challenges in evaluating and applying risk tolerance
settings.

Where risk tolerance evaluations are based on technical/expert analysis, it was noted that risk
calculations are not standardised. As well as the method, the level of detail that is applied in
evaluating the risk (e.g. scale of application, uncertainty analysis) is not always consistent.
Similarly, there is no consistency (or guidance) on how to present risk information to enable
effective establishment of risk tolerance settings. For example, when are annualised risk metrics
appropriate, and when is it more suitable to look at risk over the life of an asset or other
timeframe? In addition, risk calculations often focus on the risks that are easiest to calculate
(e.g. life safety risk). Other impacts, particularly indirect impacts on society, are often missing,
incomplete or qualitative, resulting in those impacts being discounted or ignored.

Risk comparisons are often used to establish risk tolerance settings. It was noted that risk
comparisons need to be carried out cautiously. In particular, risk comparisons need to
recognise different contexts that a risk is experienced within and in turn how suitable
comparisons are for those contexts (e.g. workplace statistics shouldn’t be compared to
voluntary risks; or where the group at risk are different). During the workshop it was noted that
the international legal context is important to consider as this might affect how suitable it is to
compare. For example, because of ACC in NZ there is arguably a lesser duty of care when it
comes to managing life safety risks (for residents), therefore international comparisons may not
be directly comparable. The social context (in terms of a communities’ willingness and capacity
to pay for the mitigation and/or bear risk) is also likely to affect risk settings.

Where risk tolerance perspectives are sought from communities/individuals to inform decision
making, a myriad of challenges emerge. It is unclear when and where to gather individual views
or societally agreed perspectives. If individual views are sought the process to aggregate (or
not) and interpret diverse views is unclear. What constitutes representative or sufficient
participation is also unclear, in terms of depth or breadth of engagement and quantitative or
qualitative outcomes. As a relatively immature area of practice and research, there are few
examples and limited guidance to draw on.

TRANSLATION OF RISK TOLERANCE INTO POLICY AND
PRACTICE

There are a number of challenges in the translation of desired risk tolerance settings into policy
and practice.

First, societal views are not static, they change over time. They are also not homogeneous,
social settings and individuals backgrounds and experiences influence how they perceive risks.
There is a challenge in knowing how to interpret current perspectives, particularly where they

National natural hazard and climate change risk tolerance workshop Page 14
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are informing policies or practices that will endure into the future. For example, the views
collected in the Resilient Buildings Project (Appendix F) were notably influenced by recent
COVID experiences.

Second, some risks have a very different profile when evaluations are based on risk to
individual, organisational, or society. For example, the risk of a Milford tsunami is very low for
visitors, but the risk and consequences of a mass causality event to New Zealand society could
be very high. Consideration of who bears the risk is essential in this evaluation process, for
example Kainga Ora bears the risk for property damage on their sites in the event of a flood,
but tenants are at risk of losing contents and vehicles. If risk tolerance perspectives are being
sought from the community, the elicitation and interpretation of diverse risk tolerance
preferences needs to explicitly consider whether views are (or should) represent individual ,
organisational or societal perspectives; and should take into account whether engaged parties
bear the risk of inaction or the cost of action.

Third, there are often multiple dimensions to a risk management decision. A range of different
outcomes, e.g. life safety, asset damage, service disruption, need to be weighed against each
other. Balancing these objectives can be challenging.

Fourth, there is a practical challenge in how you translate risk tolerance outcomes into a
workable standard for application by practitioners, for example, design standards for buildings,
which are often based on hazard, not risk, metrics.

Fifth, risk settings need to not just consider impact on those that are familiar with the New
Zealand context, but also non-residents/visitors. Non-residents can come from countries with
different regulatory settings and expectations about how risk is managed (and their role in
managing that risk). This can play into how people perceive risks, guidance, and
communication.

Sixth, risk decisions always involve a trade-off between the risk and the cost to mitigate the
risk. The costs of disasters, and specifically the costs of not mitigating a risk, are not well
understood. This is particularly true where costs of indirect or are far into the future, for
example intergenerational costs. Further complicating this challenge is the question of who
bears the cost (financial and other costs) of not managing the risk and/or the risk treatment.
Often these are not the same groups.

Priorities for future

In the workshop, participants were asked to identify priorities for further research, policy, and
practice enhancement.

POLICY

Nationally agreed societal risk tolerance settings/framework. Currently there appears to be
little cohesion in how risks are managed across government. A nationally agreed societal risk
tolerance setting is a potential way to bring cohesion across how risks are managed and to
ensure resources are prioritised appropriately.
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Build understanding of risk/risk literacy. Risk literacy is central to conversations and
decisions about risk tolerance at all levels. Improving risk literacy amongst policy analysts and
decision makers is critical to effective risk management. Improving public risk literacy is also
important to ensure informed conversations about risk tolerance.

Input into regulatory reform. There are a number of upcoming opportunities where risk
tolerance concepts and thinking can be better embedded in our regulatory system, including
RMA amendments and reform, Civil Defence and Emergency Management (CDEM) Act review,
MBIE seismic building risk policy review, DPMC risk work, and Ministry for the Environment
(MfE) climate adaptation policy, including funding arrangements.

An understanding of Crown’s ability to withstand major shocks. It was noted that to
effectively set risk thresholds/settings, an understanding of the capacity of the Crown to
withstand shocks is needed. A qualitative and quantitative analysis of Crown capacity is
needed.

PRACTICE

National guidance/framework for evaluating and applying risk tolerance settings. The
workshop participants identified the imminent need for endorsed guidance to support
practitioners having risk tolerance conversations, evaluating risk tolerance and integrating this
into practice. A consistent hazard agnostic approach could include:

¢ Identifying where there is a need for rigidity (bottom lines) and where there can be
flexibility

e Processes to formalise risk discussions

e Hazard agnostic metrics/ risk parameters

e Guidance on use of comparative risks

e Factors that contribute to risk tolerance perceptions (e.g. age, other priorities)

e Communication of risk and risk tolerance

RESEARCH

Te Ao Maori perspectives on risk tolerance. It was acknowledged that there is poor
understanding of how the concept of risk tolerance applies in a Te Ao Maori setting.
Understanding this will be critical in the establishment of both national guidance and a
nationally agreed societal risk tolerance framework.

Natural Hazards and Resilience Platform, a new 7 year research programme presents an
opportunity to embed risk tolerance in the research agenda including:
e Legal interpretation / application of societal risk

e Trust/ perception issues resulting from unrealistic risk management objectives e.g. road
to zero.

e Ongoing behavioural science research into risk communication, risk perceptions,
behaviours, and decision making.
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e Effective integration of knowledge about risk consequences into community decisions
on risk, and increasing the value of risk reduction in individual and community decision-
making.
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Conclusions and next steps

The workshop highlighted the intense interest in this area. Practitioners from over 20 agencies
and organisations demonstrated the breadth of national level policy and practice initiatives
that require consideration of risk tolerance. While there are a number of initiatives underway,
guidance documents and peer support are needed to help practitioners evaluate and apply risk
tolerance settings.

As a set of next steps, the workshop participants identified the following activities:

Influence policy through a white paper.
Develop a nationally consistent framework /principles for establishing risk tolerance
supported by guidance for specific risk tolerance applications (e.g. buildings,
infrastructure).
Create a portal for a risk tool kit and data.
Establish a National Community of Practice, refer to Appendix | for an outline of the
purpose and scope of such a community.
Concentrated research
o Influence the Natural Hazards Resilience Platform research agenda setting over
next 6 months

o Science as a service (not just generation of knowledge)
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Appendix A: Workshop agenda

1. Introductions
2. Risk tolerance background
3. Lightning talks
i.  Theo Chapman/DOC - Life safety risk thresholds
ii.  Josh Richardson / Kainga Ora — Flood risk tolerance and appetite

iii.  Ken Elwood / MBIE — Building examples/methodology applications, 1170.5
update,

iv.  Charlotte Brown / Resilient Organisations - Resilient Buildings Project

v.  Stuart Woods / NZTA - Design standards

vi.  Kaley Crawford-Flett / NZ Society on Large Dams — Dam safety risk settings

vii.  Chris Massey / GNS Science — Landslide risk

4. Discussion

a. Current approaches being used to establish risk tolerance settings
b. Challenges with identifying risk tolerance perspectives and thresholds
c. Barriers to effective application of risk tolerance thresholds

d. Avenues/priorities for the future with risk tolerance. What's on the horizon?
What is needed?

5. Next steps for supporting practitioners
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Appendix B: Working definitions

Term Definition Reference

Acceptable | Broadly acceptable. Monitor and maintain Natural Hazards

risk assurance that risk remains at this level. Commission, 2023

Intolerable | Risk cannot be justified except in extraordinary | Natural Hazards

risk circumstances. Activity must cease until risk is | Commission, 2023
removed or reduced.

Risk The likelihood and consequences of a Civil Defence
hazard. Often depicted by the equation Risk = | Emergency
likelihood x consequence. Management Act

2002).
Effect of uncertainty on objectives. ISO 31000

Risk The amount and type of risk that an Adapted ISO 31073

appetite organisation or individual is willing to pursue :2022
or retain in pursuit of their objectives.

Risk The amount and type of risk an organisation or

capacity individual is able to support in pursuit of their
objectives.

Risk An individual or stakeholder's view on risk. Adapted from ISO

perception | Reflects one’s needs, issues, values and beliefs. | 31073:2022

Risk A limit beyond which the risk is treated Adapted from

threshold differently. Project Cubicle,

2022, in Natural
Hazards
Commission 2023

Risk Willingness to bear risk. Natural Hazards

tolerance Commission, 2023
Readiness of an individual or organisation or Adapted from ISO
society to bear risk after risk “treatment” in 31073:2022
order to achieve its objectives.

Tolerable Risk is accepted only if the benefit gained is Natural Hazards

risk shown to outweigh the risk (using the ‘As Low | Commission, 2023

As Reasonably Practicable’ principal). Tolerable
only if risk can be mitigated at a cost
proportional to the benefit gained.
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Appendix C: Workshop attendees

First name Last name Organisation

Adriana Bird MfE

Alex Baker Kainga Ora

Brooke Goodie DIA

Caleb Dunne NHC

Caroline Orchiston Otago Uni/Centre for Sustainability
Charlotte Brown ResOrgs

Chris Massey GNS

Chris McDowall NHC

Christina MacGill GNS

Daniel Hill NEMA

Dave Brunsdon Kestrel

Emma Hudson-Doyle JCDR/Massey/NHC

Fai Tongdethsri MfE

Gill Jolly MBIE

Helen Ferner NZSEE/Resilient Building Project
Jo Horrocks NHC

John Hopkins University of Canterbury
Joseph Hagg MfE

Josh Richardson Kainga Ora

Julia Becker JCDR/Massey

Julian Morton Transpower

Kaley Crawford-Flett NZSOLD

Karen Lavin Climate Change Commission
Katie Symons MBIE - building for climate change
Ken Elwood MBIE/NHC

Laura Bender MBIE - building policy

Meryl Jupp DOC

Monique Cornish DPMC

Moustafa Al-Ani NZTA

Nicole McGhie MfE

Peter Ranger DPMC

Preetish Kakoty Auckland University

Roger Fairclough Neoleaf Global

Sally Owens NHC
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Sally Garden Climate Change Commission
Sarah-Jayne McCurrach NHC

Scott Kelly GNS

Stuart Woods NZTA

Theo Chapman DOC

Thomas O'Flaherty MfE

Tom Wilson NEMA

Wendy Saunders NHC
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Appendix D: Consequence thresholds for
dam design and dam safety

By Kaley Crawford-Flett, NZSOLD

The design and operation of most large dams is generally undertaken with reference to New
Zealand Society on Large Dams (NZSOLD) New Zealand Dam Safety Guidelines (NZDSG). The
NZDSG is not a cited within the Building Code, but these Guidelines are commonly used to
support alternative solutions in dam building consents. The NZDSG is also the basis for
competency assessment of Recognised Engineers. The NZDSG is generally aligned with
international guidance published by the International Commission on Large Dams (ICOLD) and
is internationally peer-reviewed.

In New Zealand, dam design criteria are governed by the dam'’s Potential Impact Classification
(PIC) as defined by the NZDSG. While PIC categorises the potential consequences of
uncontrolled release (failure) from a dam, it is important to note that PIC does not capture the
risk (probability) of such an event happening. In this sense, PIC is somewhat analogous to
building Importance Level in terms of classifying the consequence category of the structure.

PIC is assessed based on breach modelling that simulates uncontrolled release of a dam
reservoir and its effect on downstream and affected people, property, land, and infrastructure.
The PIC of a dam is determined using a combination of: (1) the potential life safety impact, and
(2) the maximum overall damage level (across all damage level categories). Assessment
categories for PIC comprise:

1. Population at Risk (PAR) and assessed Potential Loss of Life

2. Damage level, in terms of:
a. Community
b. Cultural
c. Critical or major infrastructure, including (1) damage, and (2) time to restore
d. Natural environment.

In New Zealand, dams can be categorised as Low, Medium, or High PIC. Categorisation is
based on quantitative PAR, Potential Loss of Life, and Damage level metrics described in the
NZDSG.

PIC governs key aspects of dam design and operation, including design criteria for freeboard,
wind and wave loads, seismic loads, and flood loads. In addition to determining design and
performance criteria, PIC also governs operational criteria for the dam (monitoring and
surveillance requirements, dam safety protocols (including inspection frequency), and other
aspects of the dam safety management system (DSMS)).

In terms of seismic design, dams are designed for both an Operating Basis Earthquake (OBE)
and a Safety Evaluation Earthquake (SEE). As tabulated below, the OBE is set at 1in 150 AEP
for all PIC, while the probabilistic SEE can range from a minimum of 1 in 500 AEP for Low PIC
dams, to the 1in 10,000 AEP for some High PIC dams (ranging from the 50" to 84" percentile
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level for the Maximum Credible Earthquake (MCE) in deterministic analyses). When
considering seismic performance criteria it is important to note that the design life of a dam
typically exceeds that of a conventional building by a significant margin.

Annual exceedance probability/percentile ‘

Safety evaluation earthquake

Potential Operating basis
Impact earthquake Deterministic Probabilistic
Classification

) At least 1 in 500 AEP, not
50th percentile level for the . ]
Low . exceeding 1in 1,000 AEP
MCE ground motion. .
ground motion

- For incremental
Potential Loss of Life of zero
(0): 50th percentile level for

. the MCE ground motion Need not exceed 1 in 2,500
Medium _ .
- For incremental AEP ground motion
Potential Loss of Life of one
1in 150 AEP (1): 84th percentile Ieyel for
the MCE ground motion
- For incremental
Potential Loss of Life of
zero or one (0 or 1): Need
] not exceed 1 in 5,000 AEP
. 84th percentile level for the .
High ground motion

MCE .
- For incremental

Potential Loss of Life of two
(2) or more: 1in 10,000 AEP
ground motion

Similarly, dams are designed for an Inflow Design Flood (IDF), which describes ‘the most severe
inflow flood (volume, peak, shape, duration, timing) for which a dam and its associated facilities
are designed’ to withstand. IDF ranges from a 1 in 100 AEP for low PIC dams to the Probable
Maximum Flood (PMF) for a High PIC dam for which Loss of Life could be expected.

PIC Inflow Design Flood (IDF)
Low 1in 100 AEP to 1in 1,000 AEP
Medium 1in 1,000 AEP to 1 in 10,000 AEP
(Where recommended IDF is dependent on PAR and Potential Loss of Life)
High 1in 10,000 AEP to PMF
(Where recommended IDF is dependent on Potential Loss of Life)

The definition of a dam includes appurtenant structures which are “a structure at the dam site,
other than the dam itself, which is designed and is required for the safe containment and
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control of the reservoir contents and reservoir discharges under all loading conditions” (e.g.
control gates). PIC-based performance criteria apply to both the dam and its appurtenant
structures.

The PIC classification for dams and their appurtenant structures provides a generally clear™
framework to determine design and performance criteria, as well as operational dam safety
requirements (both in terms of NZDSG and the Building (Dam Safety) Regulations 2022). For
other generation infrastructure that is not a dam or appurtenant, building Importance Levels
are sometimes used to determine seismic design and performance criteria. However, the
application of the Importance Level framework for generation infrastructure is considered
difficult and inexact due to inconsistencies between the PIC and Importance Level framework,
unclear and conflicting definitions, imprecise guidance, and issues with interpretation.

[ Albeit not consistent with other buildings.
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Appendix E: GNS Landslide planning
guidance — applying risk assessment to land-
use planning decision-making

By Scott Kelly, GNS Science

The ‘Landslide Planning Guidance — Reducing Landslide Risk through Land-use Planning’
document provides land-use planners, policy analysts and decision-makers with a blueprint on
how to consider landslide risk in land-use planning decision-making — thereby providing a
gateway for risk tolerance to form a key part of decision-making. The Guidance provides a
flexible framework that aligns landslide susceptibility, hazard and risk assessments with land-
use planning frameworks and considerations to enable risk informed decision-making.

The Guidance provides its audience with an overview of landslide types and the key questions
that require answers — type, location, size, frequency and impacts — all of which requires the
consideration of the impacts of climate change, and the levels of analysis (Levels A — E) that can
be undertaken. Each level of analysis builds upon the findings of, and is more detailed, than its
predecessor, thereby reducing uncertainty. Examples of each level of analysis being applied in
land-use planning processes are provided. Overall, it is recognised that Level A is suitable for
some decision-making, with appropriate policies in place, while Level D and E are
recommended for the most challenging decisions where the consequence are potentially
catastrophic.

In undertaking risk analyses and having them applied to decision-making there are several key
considerations that are dependent upon the context of the analysis: 1. What risk metric is
useful and for who? Societal and mass fatality risks differ to person/individual risk, are
economic/financial/asset losses important, does environmental damage need to be
considered? 2. Should risk calculation methods be standardised, and when should these be
applied at particular levels of detail, at what scale, and for what hazard scenarios? 3. Should
risks be compared, in what contexts, and when are these useful? 4. Ultimately, who sets risk
tolerability thresholds — unlikely to be those undertaking the analysis.
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Appendix F: NZSEE Resilient Buildings Project

By Charlotte Brown, ResOrgs

The Resilient Building Project was an NZSEE initiative funded by NHC Toka Ta Ake. The project
set out to understand New Zealand building users’ expectations for the seismic performance of
buildings. The project, while independent, aimed to provide foundational research to support
the development and update of building codes, standards and guidelines.

In 2021, interviews and geographically based focus groups were convened to elicit views from
across New Zealand. Participants were deliberately chosen to span and represent a range of
building user groups, industries, and interests; public and private sector; rural and urban
context; low and high seismic hazard zones.

The data collection focussed on understanding

1. the relative importance of different seismic performance outcomes
a. at building level (life safety, disruption, damage)

b. at community level (life safety, economic recovery, social recovery,
environmental impact),

2. the relative importance of different building types,

3. the tolerance of different post-earthquake outcomes for different frequency events,
and

4. how performance expectations for buildings change based on building use and
geographical / community context,

The work did not explicitly explore trade-offs required (including willingness to pay) for
increased seismic performance at building level.

At the outset of the project, the team had to decide whether to undertake a narrow
quantitative assessment, or a broad qualitative assessment. Given the temporal and
changeable nature of societal expectations, the team chose to take an approach that enabled
development of an enduring framework to consider and evaluate risk tolerance. The research
focused on determining the categories of outcomes/attributes of the framework, the drivers
behind current expectations and the relative expectations across individuals and communities.

The research has subsequently been built on through a number of processes including a 2025
willingness to pay study linked to the MBIE EPB regulation review process; work undertaken by
the Seismic Risk Working Group to inform future Building Code and design standards updates;
and integrated into guidance documents.

Project report can be found here: resorgs.org.nz/wp-content/uploads/2022/04/
RBP_SocietalExpectationsReport 2022.pdf
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Appendix G: NZTA road design standards

By Stuart Woods, NZTA

New Zealand Transport Agency Waka Kotahi (NZTA) is responsible for and operates an
important national system in a complex environment, serving the communities of Aotearoa
New Zealand. Risk is present across most activities in that system.

Its many stakeholders and communities have a wide range of views of acceptable risk, driven
by their experiences, circumstances and desired outcomes. There are many transport system
risk outcomes which need managing, including personal safety, service disruption and
operational cost.

Risk tolerance is a mechanism to determine how these outcomes could or should vary across
space and time. Understanding risk tolerance will allow design and delivery of appropriate risk
management considerations, activities, interventions, plans and agreements.

As a national and governmental organisation, NZTA needs to be consistent and equitable in
how it manages its responsibilities. Yet risk tolerance thresholds are not the same for all cases:
individuals, communities and national groupings all have different tolerances, which vary
because of different experiences, aspirations, range of hazards exposed to, condition of assets,
and community needs as well as perceptions of the future and changing context. In that
regard NZTA needs to try to achieve proportionate and effective outcomes across a wide
spectrum of tolerances.

NZTA has a variety of risk assessment processes and frameworks, such as National Resilience
Programme Business Case method, National Resilience Assessment Tool (NRAT) and Z/44 "Risk
Management Practice Guide”. However, whilst they deliver qualitative risk ratings, they do not
include explicit recognition of risk tolerance or tolerance thresholds. Risk tolerance is implied in
NZTA standards such as through return periods and earthquake magnitudes for seismic design
demands although the considerations of it are not explicit, nor do they recognise many of the
local community context issues.

Recently NZTA adopted a new Enterprise Risk Management Framework which included a risk
appetite framework and was applied to the top enterprise risks. The NZTA approaches
adopted were in the Risk Cautious and Risk Receptive levels (the central 2 levels of a 4-level
regime).

But what if the individuals or community facing the risk have a different risk appetite (e.g. Risk
Averse or Risk Seeking) for purposes of achieving other goals or outcomes and can live with
different or changing risk tolerances or thresholds? They might accept higher tolerance to
achieve other goals or be willing to pay more to achieve higher results with lower tolerance
drivers.

NZTA does not usually develop bespoke and integrated multi-faceted natural hazard risk
tolerance processes for projects. However, given that that one size does not fit all a good next
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step for now could be to pilot a few projects or research activities exploring how multiple risk
tolerances can be integrated in the agency's processes.
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Appendix H: Department of Conservation's
management of natural hazard risk to visitors

By Meryl Jupp, DOC

The Department of Conservation (DOC) manages visitor sites with a variety of risk levels. These
accommodate different outdoor activities and risk tolerances.

DOC's management is scaled. Highly accessible sites are managed to have low risk, while
remote sites have higher risk and less management. Visitors should choose experiences that
match their skills and risk tolerance.

DOC uses quantitative thresholds to manage natural hazard risk at visitor sites to an acceptable
level for the main visitor group at the site. Having agreed thresholds for different visitor groups
allows DOC to manage risk consistently across the country. It also helps DOC to avoid both
under- and over-management of risk.

DOC's responsibilities:

e Compliance: Ensuring structures and facilities meet standards and regulations.
e Hazard identification: Identifying and assessing risks at visitor sites and informing visitors.

e Site management: Managing sites to appropriate risk levels for the main visitor group.

Risk exists at all visitor sites, and DOC do not seek to eliminate risk altogether. This would not
be possible, and the mitigation measures involved would often diminish the visitor experience
and impact the environment. Risk management controls are only required when the risk from a
hazard is higher than the threshold for the site’s main visitor group.

DOC's quantitative risk threshold guidance was developed by looking at international risk
management systems and analysing accident data to produce risk comparisons.

More information is available on DOC's website: Assessing risk from natural hazards at visitor
sites.
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DOC risk thresholds for natural hazard risk management

Fatality risk for an individual doing one trip/day at a DOC visitor site

Bowls, golf, tennis, a stroll in a town park

'Y Bus or car with safe
driving to the site

p

Swim or bike

Remote tramp, rafting,
caving, climbing, higher High altitude climbing
risk car driving to the site

LOWER RISK
3

ITE

MEDIUM RISK
LERANCE
=

HIGHER RISK
TOLERANCE
SITI

4
1:1,000,000
i

1:3,300,000 1:330,000
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Reduce to as low as
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Extreme
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Appendix |: Outline of potential community
of practice

PURPOSE STATEMENT

Facilitating joined up, future, and solution focused approach across central government
agencies for natural hazard and climate change risks.

The group will support:

e A safe environment for sharing of information and learning
e Research and practice collaboration

e Support systemic improvements in practice through advancement of approaches for
eliciting individual, organisational, and societal risk tolerance

e Consistency at national level, in particular around societal risk, but adaptable to specific
context

Note that the focus is limited to national level risk tolerance applications and natural hazards
and climate change risks.

MEMBERSHIP

¢ Individuals working within agencies where risk tolerance is a consideration.
e Researchers working to support national levels conversations on risk tolerance.

It is likely that subgroups will form within the groups to cover, for example, built environment
(building and critical infrastructure), land use planning, adaptation.

NETWORKS

Workshop participants identified a number of entities that may have interest in either linking to
the community of practice or being part of it. These include:

e ICNZ (Insurance Council)

e RiskNZ

e Society of Risk Analysis
o ASAP

e Lifelines Council

e AF8

o LNAG

e Iwi Chairs Forum
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