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ABOUT T HE R E S I L I E NCE S H I F T

The Resilience Shift exists to inspire and empower a global
community to make the world safer through resilient infrastructure.
More people than ever depend on the critical infrastructure
systems that provide essential energy, water, transport and
communications services, and underpin food, healthcare and
education. When this infrastructure fails the consequences can be
catastrophic.
Supported by Lloyd’s Register Foundation and Arup, the
Resilience Shift provides knowledge and tools for those
responsible for planning, financing, designing, delivering,
operating and maintaining critical infrastructure systems. Our aim
is to ensure infrastructure systems are able to withstand, adapt to,
and recover quickly from anticipated or unexpected shocks and
stresses - now and in the future.

D E F I NI NG R E SI L I E NCE

Resilience is the ability to withstand, adapt to changing
conditions, and recover positively from shocks and stresses.
Resilient infrastructure will therefore be able to continue to provide
essential services, due to its ability to withstand, adapt and
recover positively from whatever shocks and stresses it may face
now and in the future.

C I TAT I ON R E F E R E NCE

Guthrie, P., and MacAskill, K. (March 2019) Lessons for infrastructure resilience
from the reconstruction of Christchurch. Resilience Shift Round-table Series.
Cambridge University and Resilience Shift, UK.

CC BY-N C -N D 4. 0

This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/), which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if changes were made.

AT A GLANCE
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•

Eight years after the devastating 2011 earthquake in Christchurch, New
Zealand, a round-table discussion was convened, to enable local
stakeholders and decision-makers to explore their experience of disaster
recovery and uncover lessons for infrastructure management. A key point
of discussion was how dependencies between assets and sectors affect
resilience.

•

The findings captured in this summary report provide a valuable
perspective of the challenges and enablers to recovery of a city’s
infrastructure networks following a catastrophe, and the implications for
asset management. These reflections are relevant to city stakeholders
responsible for managing infrastructure assets.

•

Participants valued the opportunity for people who have lived with, and
led, reconstruction efforts to share and review their perspectives. This
event provided a rare chance to review and critique the many dimensions
of the recovery process.

•

The community qualities that contribute to greater resilience are important
in the context of infrastructure service delivery. A key concept emerging
from this meeting of technical and community professionals, and local
political leaders, was that the community should be regarded as a system
in its own right, rather than just as users of services.

•

The experiences in Christchurch reinforced limitations in the ability to build
back better after disaster. This included limitations with respect to data
availability for informing decisions, and rules surrounding the use of
various sources of funding. Wide disparity in insurance levels covering
buildings and infrastructure was highlighted. Despite the assumed level of
recovery assistance provided by central government in New Zealand
(established in policy), this was identified as a key concern for the city.

•

Asset ‘criticality’ and vulnerability (or exposure) are important network
features for an asset management process that is underpinned by
resilience thinking. This requires awareness of possible hazard scenarios
when making investment decisions. Possible requirements for some form
of disclosure at a system/organisational level was proposed as a means
to develop mainstream resilience thinking.

1. INTRODUCTION
The Resilience Shift initiative aims to increase the resilience of infrastructure
internationally through improved understanding and changed behaviour. It is
funded by Lloyd’s Register Foundation and hosted by Arup working with a
diverse range of grantees. As part of the initiative, a series of round-table
meetings have been held to engage with industry, academia, and society to forge
consensus around emerging technical issues, identify key challenges
opportunities and barriers, and identify priority areas for the programme. On the
19 and 20 February 2019, the Resilience Shift held a round-table at Tūranga, the
new public central library in Christchurch. This round-table focused on the
lessons that may be learned from the recovery following devastating
earthquakes in 2010 and 2011, with a particular focus on system-wide
infrastructure resilience. The event followed on from the ports and logistics
round-table held by the Resilience Shift Technical Advisory Group in November
2018 in London, UK, and the round-table exploring the role of city-scale
modelling and simulations in improving system-wide infrastructure resilience,
held in Berkeley, California, USA.
The round-table series sits across other activities supported by the Resilience
Shift. The main objective of the series is to engage with senior-level practitioners,
with expertise associated with the built environment, on the concept of critical
infrastructure resilience. It provides participants with the opportunity to explore
real challenges within their sector. The round-table platform brings in other key
stakeholders, exploring how to engender change and encouraging inter-sector
collaboration and communication.
The round-table in Christchurch attracted a cross-section of stakeholders closely
involved in the recovery process. Participants included the Mayor of
Christchurch, city councillors, city council officers, community representatives,
health and wellbeing leaders, and utility managers (water and wastewater,
highways, telecommunications, and energy).
The purpose of this report is to capture the discussion as a reference point for
possible future activity – both in terms of how to engage people in a resiliencefocused activity through holding round-table sessions, and in drawing insights
from these sessions. Please note that this report represents issues raised by
participants on the day and in post-event feedback, which has been summarised
in this report by the round-table facilitators. The content of this report does not
necessarily represent the wider views of the organisations represented.
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2. APPROACH AND FORMAT
The format of the round-table was designed to facilitate a high level of interaction
among stakeholders. The event began on the afternoon of Thursday 19 February
with the first group of presentations on the theme of infrastructure systems
management. There were short presentations from the utilities and road
department of Waimakariri District Council, a researcher in infrastructure
lifelines, asset management for Christchurch City Council, Spark (a
telecommunications company), and Transpower (a state-owned enterprise for
electric power transmission). Each participant covered their experience and the
focus of their organisation in planning for resilience. In particular - and this was
the unique feature of the Christchurch round-table - each presenter was able to
articulate what has been learnt about infrastructure planning and management
through the city’s earthquake recovery.
“It was certainly a diverse range of people, which I am sure contributed immensely to the value
I took from it. While some perspectives I was familiar with, those of the Mayor and others not
so closely associated with conventional ‘infrastructure’ were valuable to hear, as was the
questioning about lifelines [utilities].” – Feedback from round-table participant

The second set of presentations followed a theme of wider governance
considerations. These came from the Christchurch City Mayor, Chief Executive
of Christchurch City Council, Chairman of National Lifelines Council, a Regional
Manager of the New Zealand Transport Agency, the Director of Earthquake
Response and Recovery for Ngāi Tahu (the principle Māori tribe of the southern
region of New Zealand), and the former CEO of Orion and Canterbury
Earthquake Reconstruction Authority (CERA). This session highlighted that the
experience of the earthquakes had reinforced the benefits of pre-existing
relationships across the region, which allowed contact to be made quickly and
action to be initiated. The high level of cooperation that was evident in the first
few months was, however, eroded by increasing deliberation around precise
responsibilities for different aspects of infrastructure and funding of repairs. The
ownership (and therefore responsibility) of particular elements became
problematic and impeded progress towards reconstruction.
As with the London and Berkeley round-tables, participants were asked to take
part in an exercise to consider the impact of possible shocks and stresses on
their region and the perceived control that local stakeholders have over
managing potential impacts. Figure 1 demonstrates the matrix used to map these
shocks and stresses. In general, ‘impact’ meant impact on the general region
and ‘capability to respond’ was in reference to the capability of representatives’
organisations to respond to (or manage) each shock or stress.
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Figure 1 - Impact/response capability matrix

The facilitators highlighted that the aim of the exercise was to reveal possible
critical assumptions and common perspectives among those participating, rather
than to establish a definitive categorisation and deep analysis of each shock and
stress. As such, the data are only reviewed to identify any general trends in
responses.
Figure 2 focuses on responses that considered the shocks or stresses as ‘high
impact’. Several issues received a high number of responses in the two ‘high
impact’ options of the matrix, indicating a wide base of agreement as to the
possible significant impact of the shocks and stresses but with contrasting views
about the capacity to respond. The responses in Figure 2 are sorted according
to greatest concern over lack of capability to respond. Failure of national and
international governance and impacts of a food crisis are the highest-ranked
issues. However, only national infrastructure governance became a feature of
the discussion in the remainder of the round-table sessions.
Ability to respond to a major natural hazard was high on the list of concern but
was an issue that started to more clearly split opinion in the group, as did concern
over sea-level rise. One of participants suggested that because sea-level rise is
gradual (although inevitable and serious), there is time in the coming decades to
institute adaptation measures to cope with the adverse effects.
One of the most obvious features in the responses was wide agreement of the
capacity of the region to respond to power failure. Participants had high
confidence in the local electricity lines company (Orion) to respond to issues as
a result of the company’s ability to respond quickly to earthquake damage (and
its prior planning and investment to limit damage of an earthquake event, which
was a scenario that the company had taken seriously in its asset management
and investment).
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Figure 2 – Participant responses to shocks/stresses exercise, focusing on the two
‘high impact’ quadrants

The second day (20 February) began with a review of the findings of the shocks
and stresses exercise and then a short presentation by Mike Gillooly, Chief
Resilience Officer of Christchurch City Council. He expressed particular concern
regarding the contrast between the high level of insurance accessible for
buildings in the city and limited options available for the infrastructure that is
crucial to the city’s functioning.
Presentations were then given by participants who had a wider remit embracing
communities, health, and economics. These came from the Deputy Chief
Resilience Officer and Policy Team lead at the Christchurch City Council, a
former manager at the Stronger Christchurch Infrastructure Reconstruction
Team (SCIRT), the Canterbury District Health Board, an Executive Director of
Resilient Organisations, and two City Councillors who currently sit on the
council’s Infrastructure, Transport and Environment Committee. The concept of
considering communities as systems interacting with physical infrastructure
networks, rather than as just users of infrastructure, found resonance in this
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session. Such an approach might allow physical infrastructure providers to think
about the communities they serve as an essential element of the system.
“I especially enjoyed the counterpoise between the ‘physical’ and ‘social’ impacts that was
present throughout the sessions.” – Feedback from round-table participant

This was followed by the final group of presentations from the Canterbury
Lifelines Utilities Group Project Manager, Service Delivery Manager of
Transpower, Director of Arup, Christchurch City Council’s manager of Three
Waters (water, wastewater and drainage) and Waste, the National Lead for
Network Protection of Chorus (telecommunications infrastructure), and the
National Water Manager of Fulton Hogan (contractor) with former experience as
an infrastructure manager for the Christchurch City Council. This session further
elaborated on various sector experiences of recovery and the value of prior
investment and planning.

3. INSIGHTS: THE LESSONS DRAWN FROM THE EXPERIENCE
OF THE RECOVERY
Governance
The crucial role of governance was a recurring theme: Who has responsibility for
what? Where does ownership start and end? How do different levels of
government inter-relate? Participants reflected on why resilience is not yet part
of mainstream thinking across organisations, despite there being many
advocates considering it as a necessity (such as those participating in the roundtable event). It was highlighted that more thinking space and energy is required
to champion a resilience agenda, which requires collecting information, planning,
and engagement. There are difficulties in prioritising this when staff are
inundated with everyday operations. A focus on resilience also requires a
different framework for investment decisions that allows for wider system
benefits to be considered, in contrast to a traditional asset-based and low-capitalcost focus. In addition to reviewing what assets to invest in, this might also entail
reconsideration of weighting and scoring in procurement processes to
encompass contributions to community resilience. The Christchurch City Council
is currently exploring this approach to procurement.
The systems for civil defence and emergency management were set up in New
Zealand to encourage organisations to prepare for shocks and stresses, but
participants felt that a good understanding of interfaces between infrastructure
systems and organisations is beneficial for normal operation. Value is clearly
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placed in the networks created in civil defence groups (specifically, the Lifeline
Utility group) 1, and other similar sector-specific initiatives are emerging in New
Zealand. A universal learning was that there is significant value in pre-existing
relationships, so that people know who to call and how to coordinate in the event
of a crisis. However, there was a general sense that more effort is needed to
develop and maintain these forums in non-emergency circumstances, so that
they become part of ordinary working habits.
Resilience-based asset management
Participants highlighted how planning for a major shock or stress can be
incorporated into business-as-usual asset management. Considering both
criticality and vulnerability of assets can provide a different perspective on where
limited funds may be most effectively invested. This will also likely influence how
replacement and repair decisions are prioritised. Having this understanding of
criticality of assets can also prepare the organisations responsible for responding
to disruptions. There was strong support for the benefits of collaboration across
organisations for scenario planning. Those who have had the experience of
scenario planning (and/or experience of a damaging event itself) highlighted the
value in understanding capabilities of other organisations with which they directly
interact (such as suppliers, customers and competitors). This can aid the
understanding of how infrastructure services can have the best chance of
providing continued service to communities, and serving them in a consistent
way.
The participants generally supported a view that creating more resilient
infrastructure tends to cost more in upfront investment, although a couple of
examples of alternative leveraging were provided. Firstly, a top priority for
investment in the New Zealand Transport Agency is safety, which can also
support a resilience agenda (reducing motor vehicle accidents also reduces the
risk of road closures which interrupt services). Waimakariri District Council’s
asset management investment is prioritised on the basis of network criticality and
vulnerability. More critical assets are replaced sooner, while other less critical
assets are ‘sweated’, i.e. continue to be utilised at full capacity up to and beyond
end of design life. Without increasing spending, this approach to prioritising

For further information on these groups see:
http://www.nzlifelines.org.nz/site/assets/files/1019/nzlc_lifelines_brochure_171025.pdf These groups have
played a key role in post-disaster recovery, but are also involved in work that influencing wider resilience
thinking.
1
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investment has had a positive impact on the overall resilience of the
infrastructure networks.
As was found in the round-table in Berkeley, infrastructure providers are lacking
specific plans to embed resilience explicitly in infrastructure design. Performance
objectives to improve the resilience of infrastructure systems could be
incorporated into standard practice of organisations. Orion was held up as an
example of planned, proactive investment to reduce network vulnerability, but
there is no common, universal approach. One participant proposed that some
form of mandatory disclosure of exposure to risk would help to raise the profile
of exposure to shocks and stresses to hold decision-makers to account.
Mechanisms in policy (such as through the Ministry of Civil Defence and
Emergency Management in the case of New Zealand) could help to enforce this.
There was general support for this concept, with a caveat that further
consideration is needed over what might be consistent and helpful metrics for
reporting across assets. Consideration also should to be given to both
organisational resilience and the resilience of the physical network. Having a
resilient physical network needs to be supported by sound company and sector
preparedness. It may also require a review of the typical approach to risk
management, which can downplay the need to consider high impact, low
likelihood events.
“… it seems to me that there is universally inadequate recognition of the importance of
preparedness and process to ensure these are added to societal knowledge and processes.
Until this becomes understood and built in, a society and its infrastructure will not be resilient.”
– Reflection from round-table participant

Data and decisions
The concept of the ‘supply chain of data’ was introduced as a way of considering
the needs of an asset owner for effective decision-making. This entails having
good information about assets (most organisations manage legacy issues with
incomplete or incorrect information in their databases). It is also about making
data accessible across different parts of the organisation, which includes
standardisation in the format/use of that data that allows for analytics to be done
at a system-wide level. This information can ultimately support more informed
governance decisions, for example prioritised investment of most critical
components of the networks. Relating back to issues of governance, limitations
in the ability to share data across organisations where there are different forms
of ownership within an infrastructure network can create major inefficiencies in
the management of that network.
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Another angle to the theme of data is how the ‘old technology’ of paper drawings
of infrastructure assets proved hugely valuable for communication and making
decisions quickly in recovery. While newer technologies have benefits for
everyday business, it was cautioned that reliance on computer technology can
also introduce vulnerabilities when access is cut-off (this might be through loss
of power or inability to access computers/servers in specific buildings).
Community considerations
There was a strong sense of infrastructure serving community in the meeting.
“What is it that the community is looking for?” when it comes to service, resilience
and safety. The role of the ‘community’ in the functioning of a successful city was
a key idea that emerged from the meeting. The conceptual merits were not tested
deeply in the conversation but the idea found strong resonance among the group,
with many adapting it to their own points throughout the sessions. It also provided
a basis for drawing together the engineering and non-engineering experts
participating, where achieving community wellbeing was a common goal for all.
Considering the community as a system that interacts with infrastructure is an
approach that may well have resonance in other settings.
As part of this, agreements to share tasks and allocate costs in the event of
exceptional circumstances would facilitate more efficient operation in the
recovery process and avoid the public perception that the authorities are
uncoordinated. A point that emerged several times in conversation was that there
is a mismatch between what communities now expect of infrastructure services
(continued service) and the reality of what might be provided following major
shocks. While infrastructure providers are working on strategies that are focused
on increasing reliability, there is recognition that there needs to be greater
dialogue with communities with respect to risk and how limited investment funds
should be allocated to manage those risks.

He aha te mea nui o te ao.
He tāngata, he tāngata, he tāngata.
What is the most important thing in the world?
It is the people, it is the people, it is the people.
Maori proverb
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4. NEXT STEPS
The round-table discussion brought to light key themes and challenges that can
advance the resilience agenda within the infrastructure sector. Below is a
summary of suggestions for future action.
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•

Despite the participants being known to each other and from a single
region, there was support for some form of continued discussion as a
group. The representation at the round-table provided a wider
representation of skills and responsibilities than typical for a meeting of
infrastructure service providers.

•

There is value in developing scenario planning to consider possible
impacts and, in turn, use that insight to re-prioritise investment in more
critical and vulnerable assets. This includes consideration of high impact,
low probability events which have not typically been prioritised in
traditional risk analysis methods. This will help to provide the basis for
developing more tangible investment criteria for resilience and is linked to
the idea of developing metrics for reporting.

•

There is a wider communication issue with the scope for engineering
leaders to learn how to communicate more effectively on the value of
resilience with communities and political leaders.

•

A proposal emerged regarding a new reporting standard that requires
infrastructure operators to disclose exposure to various hazard scenarios,
which would help provide information to the wider public regarding risks
and trade-offs in investments. This is one possibility in response to the
widely supported idea that there needs to be greater information sharing
across organisations and with communities with respect to hazard
exposure. The intention is that it will also facilitate more informed
governance decisions with respect to investment options and their
subsequent impact on disaster risk management.

•

The Resilience Shift’s Technical Advisory group will now, as a next step,
synthesise findings across the round-table series to date, for wider
dissemination and communication.

5. SUMMARY
The round-table provided an inclusive format for participants across the
spectrum of infrastructure providers, community, and governance to share their
experiences and develop common themes of understanding for future resilience
in the face of known and unknown shocks and stresses.
Participant list:
Claire Bryant – Policy Team Leader/Deputy Chief Resilience Officer, Christchurch City Council
Rod Cameron – ENGAGE (formerly SCIRT)
Mark Christison – National Water Manager, Fulton Hogan (formerly Christchurch City Council)
Nicholas Claridge – Service Delivery Manager, Transpower
Gerard Cleary – Manager, Utilities and Roading, Waimakariri District Council
Pauline Cotter – Christchurch CIty Councillor, Innes Ward
Evon Currie – General Manager, Canterbury District Health Board
Lucy D’Aeth – Public Heath Specialist, Canterbury District Health Board
Lianne Dalziel – Christchurch City Mayor
Mike Davidson – Community Board Chair, Papanui
Karleen Edwards – Chief Executive Officer, Christchurch City Council
Roger Fairclough – Chairman of National Lifelines Council
Mark Gordon – Canterbury Lifelines Utilities Group Project Manager
Jim Harland – Regional Manager, New Zealand Transport Agency
Matthew Hughes – Senior Lecturer in Disaster Risk and Resilience, University of Canterbury
(Geospatial research on earthquake impacts on infrastructure lifelines)
Piers Lehmann – Head of Asset Management, Christchurch City Council
Mark Lusis – New Zealand Arup representative
John Moore – Three Waters and Waste, Christchurch City Council
Paul Mulder – South Island Sales, Spark
Rob Ruiter – National lead for Network Protection, Chorus
Erica Seville – Resilient Organisations
Roger Sutton – Independent Director (former CEO Orion & CERA)
Robyn Wallace – Director, Earthquake Response and Recovery, Ngāi Tahu

12

Convening team:
Peter Guthrie – Resilience Shift Technical Advisory Group, University of Cambridge
Kristen MacAskill – Resilience Shift Technical Advisory Group, University of Cambridge
Supported by:
Mike Gillooly – Chief Resilience Officer, Christchurch City Council (round-table co-convener)
Teresa Wooding – Project Manager, Strategic Policy and Resilience, Christchurch City Council
(round-table co-convener)
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