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The role of professional groups and
institutions in building resilience
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ABOUT THE RESILIENCE SHIFT
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.

DEFINING RESILIENCE
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.
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At a glance
•

A round-table meeting for professional groups and institutions
associated with development of the built environment was held
in Cambridge, United Kingdom on 28–29 November 2019. The
premise was to establish ways that professional institutions and
associations can work together to accelerate change in how
resilient infrastructure is delivered in practice.

•

Many ideas emerging from the discussion suggest a direction
where the Resilience Shift becomes an organisation to convene
and support other institutions. This does not mean that it always
needs to be the lead organisation on the initiatives it supports.

•

There is clear agreement on the need for communication and
collaboration within and between professional institutions and
industry associations. This is not surprising given the intended
purpose of the round-table, but the genuine desire to support this
was reinforced.

•

There is an opportunity for industry institutions to advance
resilience competency through education, qualification, and
membership. Other industry associations could similarly advocate
for and promote resilience competency throughout their
membership. Evidence of related activity already underway was
provided by the organisations represented at the round-table.
Highlights of this activity are captured in this report.

As for the infrastructure system as a whole, there is perhaps
a need to take a systems approach to Resilience Shift, and
understand how the combination of policy, industry and
profession interventions might work synergistically together.
Participant reflection
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Introduction
A round-table meeting for institutions was
held in Cambridge, UK on 28–29 November
2019. The premise was to establish ways that
professional institutions can work together to
accelerate change in how resilient infrastructure
is delivered in practice. The desired outcome
was participant agreement on priority
actions to increase the resilience of critical
infrastructure systems. This meeting followed
a series of round-tables convened by the
Resilience Shift during 2018 and 2019.1
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.

Participants during
the round-table
meeting

The institutions were identified on their interest in
and action on infrastructure, and any particular
activity in relation to resilience. The net was cast
widely but the numbers were limited to ensure
that every participant was able to contribute
meaningfully in the format of the previous
round-tables held for the Resilience Shift. Some
institutions were unable to attend due to other
commitments on the dates, but have expressed
keen interest in learning from the event and
staying in touch. Approaches were made
to professional institutions in USA, here the
American Society of Civil Engineers (ASCE), and
also to those in New Zealand, and Australia.

1. Reports from these prior round-tables can be accessed here:
https://www.resilienceshift.org/publications
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Approach and format
The format of the round-table was designed
to facilitate a high level of interaction among
stakeholders. Each organisation’s representative
was asked to give a short vignette describing
the underpinning: remit/agenda of their
institution; experience in planning for resilience;
focus of their institution in planning for resilience;
specific activities their institution is planning in
relation to the resilience theme; and specific
activities they would like to see happen (either
within their institution or more broadly in
practice, education and/or policy). Examples of
outputs from the Resilience Shift’s activities to
date were also presented to provide a basis for
exploratory conversation, in particular reviewing
the five resilience primers developed with
different industry sectors.
The Annex to this report includes participant
vignettes, outputs from group work and
the primers discussion, as well as a list of
referenced publications and the list of attendees.

The event allowed senior decision-makers from multiple
organisations operating in a wide range of geographic and
jurisdictional contexts to come together, listen to each
other, share notes and compare experiences in an open and
collaborative environment that was undoubtedly encouraged
by the excellence of the surroundings.
This may seem be something that is considered to be simple
to achieve, but the truth is that the vast majority of events
that claim to have these objectives actually fail to achieve
them.
Participant feedback
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Main emerging ideas
Many ideas point towards a direction where
the Resilience Shift becomes an organisation
to bring together other institutions. This does
not mean that it always needs to be the lead
organisation on related initiatives. For example,
the Royal Academy of Engineering has
launched a policy centre to be a common point
for Government to come to the Engineering
Profession for advice – this position could be
supported rather than challenged. Organisations
are signing up to commitments (e.g. making
declarations with respect to climate change)
but do not yet have a clear sense of how these
commitments will be met.

The Resilience Shift’s niche is critical
infrastructure systems. The professional bodies
represented at the meeting can provide an
impact pathway for work done/supported by the
Resilience Shift. It was identified that in general
there is wide interest and emerging knowledge
in how to do the work that needs to be done,
but a lack of sharing and implementation.
An underlying theme in discussion was that
the Resilience Shift could be a facilitator for
sharing knowledge. There is clear agreement on
the need for communication and collaboration
between institutions. This is not surprising given
the intended purpose of the round-table, but the
genuine desire to support this was reinforced.

Various ideas supporting this are:

1. There is a need for common language around resilience and a key step to
this is developing agreement on key principles. There is potential to adapt
the idea of ‘anatomy framing’ from asset management to help define and
simplify these for the general practitioner.
2. There is a pathway from (A) case studies and (B) guidelines to (C) standards
to (D) legislation and laws. We can, within the organisations represented
advance (A) and (B) and influence (C). It may not be required that legislation
and laws need to be changed, but if they do, work in the other areas of
the pathway is needed first, where case studies and guidelines can inform
standards. There is work to be done around collating the plethora of
documents (including case studies and standards) that exist across the
industry with some critical review attached to guide users. One mechanism
for this is through extension of the Resilience Shift’s 2018/19 primers series.
There may also be a role for hosting policy debates (e.g. for example on the
trade-off between resilience and efficiency).

7

RESILIENCE SHIFT ROUND-TABLE SERIES: THE ROLE OF PROFESSIONAL GROUPS AND INSTITUTIONS IN BUILDING RESILIENCE

3. Economic trade-offs of resilience need further investigation and economists
and financiers must therefore be engaged in the debate to establish clearer
business cases. This was not considered an immediate initiative for the next
year, but one that needs to be on the broader radar. There is recognition that
financial institutions, insurance industry, and pension funds will play a role
in changing attitudes and actions on investment in resilient infrastructure.
A point highlighted by different participants emphasised questions around
appropriate design levels for resilience and how much resilience “can we
afford”. This point was also made on a global level. How can we evaluate the
benefit of building resilient infrastructure here versus the effect on the rest of
the world?
4. There is some immediate research that could be carried out, for example, on
behaviour change (i.e. can we become more resilient by changing behaviour,
not just infrastructure) and on potential future scenarios (e.g. what is going
to happen if we do nothing and what could it look like if we take certain
pathways). This research would inform the wider sector and provide an
evidence base for advocacy and implementation.
5. There are existing publications on resilience that are attributed to the various
institutions and associations, but there are limited connections across
them. These could be collated and built upon for sharing more widely to
give people access to information to inform their thinking and to avoid reinventing the wheel.
6. Further education around resilience is needed (one suggestion is that this
needs to start in schools) so that practitioner awareness of the issues
and complexities associated with resilience becomes intrinsic to the
infrastructure industry. There is also broader scope for development of
learning material to support the profession (linking to point 2). Professional
institutions have the ability to control/inform education standards and could
embed resilience in their qualification specifications.
7. A lever that institutions have is the code of conducts and ethics which
is applicable to all members. Could there be a code of conduct for all
institutions which includes elements related to resilience? The Edge drafted
one that some have signed up to.
8. Use of military bases as a host location for running resilience scenarios
for civil infrastructure. This idea was not explored in-depth, but could be
developed. Similarly, it was suggested that the EARTH EX® process could be
a starting point for organisations to consider their own resilience.

Note at each of these ideas should be considered in the context of management of existing
infrastructure, retrofitting existing infrastructure and development of new infrastructure. These ideas
were drawn from the discussion during the event, and also accounts for feedback from participants
after the event, where further thoughts were provided.

8

RESILIENCE SHIFT ROUND-TABLE SERIES: THE ROLE OF PROFESSIONAL GROUPS AND INSTITUTIONS IN BUILDING RESILIENCE

Priority actions
To conclude, the convening team propose a range of possible actions for the
groups represented. Many of these actions relate directly to the main ideas listed in
the prior section. Seeking media coverage is a cross-cutting point related to raising
the general profile of the activity. We propose:

Institutions collectively agree that knowledge
and awareness of resilience of infrastructure
needs to have a higher priority and greater
visibility. Their members have the potential to
make significant contributions towards improved
resilience. They agree to advocate the urgent
advancement of resilience competency through
education, qualification, and membership.

Associations collectively agree that knowledge
and awareness of resilience of infrastructure
needs to have a higher priority and greater
visibility. Their members have the potential to
make significant contributions towards improved
resilience. They agree to promulgate resilience
competency throughout their membership, with
specific actions targeted at immediate priorities.

Actions may include:

Actions may include:

• Series of meetings of members on resiliencerelated themes

• Production of reports to brief members on
potential actions

• Requirements for professional membership
and ethics

• Development of an Anatomy of Resilience in
Infrastructure

• Undergraduate teaching

• Inclusion in strategy planning

• School curricula

• Special reports on resilience of infrastructure
for policy makers

• Media coverage
• Special reports on resilience of infrastructure
for policy makers

• Media coverage

• Development of LEED/ BREEAM/ CEEQUAL
equivalents for resilience in infrastructure

Organisations such as the Resilience Shift could:
• Develop understanding, telling stories of resilient infrastructure
• Collate and monitor methods of assessment
• Provide an international forum of knowledge and understanding
• Convene and facilitate communities of practice
• Provide advocacy and interpretation to decision makers
• Media coverage
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Participants during the round-table meeting
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The greatest value I took from the
event is connecting with thought
leaders in areas related to resilience
in the UK and elsewhere, and
enhancing my understanding of
the vision, mission, past work, and
thought strategies of the Resilience
Shift initiative by Lloyd’s Register
Foundation and its lead institutions.
Generally, and based on prior
experiences, I found that these
personal connections are essential for
transformative changes.
Participant feedback

...it was a fantastic learning experience
and I’m certainly better informed
about the challenges facing critical
infrastructure resilience in
different sectors.
Participant feedback
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Annex 1 - Participant vignette summary

The summaries provided below highlight key points presented in participant
vignettes, as captured by the event conveners. This is not designed to be a
comprehensive overview, but demonstrates a variety of relevant activities across
the organisations represented. Note that reference information for documents
mentioned in these summaries is provided in Annex 4 of this report.

AMERICAN SOCIETY
OF CIVIL ENGINEERS
(ASCE)

ASCE has an Infrastructure Resilience Division and a Committee on Adaptation
to a Changing Climate. The division and committee have developed conceptual
frameworks and models for infrastructure resilience. The division publishes
reports, papers, and manuals of practice. For example, their manual of practice on
‘Climate-Resilient Infrastructure’ has already been published in 2018 and another
on ‘Hazard-resilient infrastructure’ is currently under preparation. Much of the
activity relies on members voluntarily participating in working groups.
Some cross-posting skills and interests include ASCE representatives supporting
the Infrastructure Resilience Division being involved in developing a Guidance
Standard for City Resilience (BS67000), led by the British Standards Institute,
released in 2019. This standard takes a systems approach to city resilience and
includes a maturity matrix for self-evaluation. Reference was also made to a new
international standard being developed on urban resilience, with UN Habitat, and
ongoing development effort by ASCE sustainable infrastructure standard by the
ASCE Committee on Sustainability.

CHARTERED
INSTITUTION
OF HIGHWAYS &
TRANSPORTATION
(CIHT)

CIHT has had a focus on asset management and resilience for a long time,
advocating its importance in our policy and technical work. CIHT has recently
published a climate change pledge and commitments2 as well as developing
an action plan to support members to allow them to adapt and respond to
the climate change challenge. CIHT has identified a need for better integration
between the planning and transport sectors and this is a current area of focus.
CIHT accredits degrees in civil, structural and highway engineering (as part of the
Joint Board of Moderators) and champions the inclusion of asset management
and resilience in university programmes. The Institution would like to see carbon
considerations included in business cases for projects and tender evaluation. CIHT
also recommends a formal review and commitment for asset and infrastructure
resilience assessment to be made a statutory requirement.

2. See: https://www.ciht.org.uk/knowledge-resource-centre/resources/climate-change-pledge/
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CONSTRUCTION
INDUSTRY RESEARCH
AND INFORMATION
ASSOCIATION (CIRIA)

The mission of CIRIA is to improve the performance of the built environment and
construction by identifying and addressing the sector’s need for the development
and transfer of knowledge. CIRIA’s work focuses on four themes with links to
resilience: asset management; environment and sustainability; sustainable water
management; process and technology.
CIRIA’s approach is collaborative, multi-stakeholder and cross-disciplinary, bridging
policy and regulations, research and industry. It plays a neutral broker role, ensuring
its outputs (guidance, events, training, web-sites etc.) are independent and
authoritative.
Work supporting infrastructure providers on asset management highlights the
importance of resilience, whether to deteriorating asset conditions, increased
physical loading and demand, accidental or malicious actions and environmental
and climate change impacts. The availability of data, information, tools and
guidance are clearly important considerations. An awareness of research and
innovation activity – particularly given the large number of industry and academic
bodies active in this space – is also considered important.
As an example of bridging industry and academia on environmental hazards,
CIRIA has been working with NERC on the Environmental Risks to Infrastructure
Innovation programme, the aims of which are to enable greater access by industry
of the outputs from university research. A database of over 50 case studies can
be accessed via www.ciria.org/nerc. CIRIA will be arranging a workshop in March
2020 with NERC, EPRSC and UKRI to identify strategic research needs particularly
in relation to environmental multi-hazards.
Ways in which resilience in practice can be supported include:
• cross-sector learning and promotion of available guidance and case studies,
including examples of the application of tools and approaches
• cross-university showcases of work underway and greater engagement
by industry in the identification and delivery of strategic research council
programmes.

ELECTRIC
INFRASTRUCTURE
SECURITY COUNCIL
(EIS)

The EIS Council focuses on risks associated with a major wide-spread, longlasting power outage. It takes a hazard-agnostic approach: irrespective of the
initiating event, it explores how stakeholders would manage the consequences
of a system failure. A core purpose of the Council is to convene stakeholders to
start talking about these issues and how they might better plan for response and
recovery efforts. EARTH EX® (a programme of exercises to enable participants
to work through a major infrastructure crisis) provides a tangible basis for these
conversations. It was suggested this can be applied in four contexts: individuals
and families (e.g. being prepared with own provisions, plan out actions if
separated); the local community (people supporting their neighbours); businesses
and organisations (maintaining service provision); resilience of infrastructure at the
national level (maintaining service provision). The EIS Council is also looking at
critical infrastructure and interdependence of, for example, communications system
operations during a prolonged blackout.3

3. The EIS Council’s activity has already received support via the Resilience Shift programme.
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INSTITUTION OF
ROYAL ENGINEERS,
UNITED KINGDOM
STRATEGIC COMMAND
(UKSC)

The Institution’s objective is to promote and advance the science of military
engineering. Its role today is to enable defence to: live (providing water, fuels,
housing, electrics); move (mobility support, bridging, route construction,
restoration of services on airfields, port enhancement, railways); and fight (combat
engineering). They are also on call for disaster response and humanitarian relief
(e.g. construction of refugee camps, reinstatement of municipal utility supplies).
The UKSC responsibilities of the command are wide-ranging. It generally supports
defence capabilities across a range of operations. It has done scenario planning
in various areas (both in terms of hazards and in terms of specific locations) for its
operations.
The military have always been interested in resilience but without specifically using
this terminology. The UKSC is interested in looking for practical solutions and to
sharing knowledge and understanding, e.g. impacts of consequences of changing
design of facilities (where they have examples that could form the basis of case
studies).

INSTITUTE OF
STRATEGIC RISK
MANAGEMENT (ISRM)

The ISRM was created to provide a global centre where academics, practitioners
and policy makers can share information to promote improved strategic risk
management and crisis response capability.4 A premise of establishing the
Institute is that cities are not recognising their fragility or accepting the need to
discuss this (and related issues). The ISRM takes a view that communication is
key in responding to the variety of threats faced. Further, the transfer of complex
information under pressure between multiple stakeholders does not happen
without planning. If people can get relevant information quicker, it increases the
chances of more informed decision making. The ISRM hosted a Crisis 2030
Conference in November 2019 to facilitate and promote this communication. It has
accredited training programmes including an award in organisational resilience.
There is also a library of academic work available as open access on their website.
The ISRM are happy to host qualifications developed by other organisations.

INSTITUTION OF
STRUCTURAL
ENGINEERS

IStructE have made resilience a core component of their work alongside safety of
society, climate change and digital engineering.5 The institution considers a range
of threats when talking about resilience, not just climate change. Historically, the
structural engineering profession has focused on preventing building collapse as
a core responsibility for achieving safety of society, in relative isolation to other
considerations. However, IStructE are now taking a broader view of resilience of
society and the wider impact of infrastructure projects, which it recognises will
necessitate collaboration with others. In a similar vein it recognises that engineering
considerations do not just require hardening infrastructure, but considering how
“minimising a hazard” might be addressed through other means. A broader
consideration for the profession that is of potential relevance is the need to explore
at the responsibilities of an engineer when building in less familiar contexts, or
where there is not clear codified guidance. Reference was made to the UK Built
Environment Advisory Group6 as a further potential collaborator, which was set up
to bring together multiple institutions to collaborate on related areas. IStructE (as a
part of UKBEAG) is also working with UN-Habitat on city resilience.

4. See https://www.theisrm.org/
5. See https://www.istructe.org/resources/resilience/
6. There perhaps is some learning to be gained from how UK Built Environment Advisory Group has operated (e.g. where has it been successful, where has it not)
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INTERNATIONAL
HARBOUR MASTERS
ASSOCIATION

The Association recognises that adaptation will be essential for the ports sector
but believes there is an industry perception that very little data or knowledge exists
on how to effectively act. Navigating a Changing Climate (NACC)7, hosted by
PIANC, is a coalition of nine organisations that are coming together to provide an
action plan. The four main objectives of this group are: improve awareness (not
just to climate change but all challenges that waterborne transport will be facing,
and the opportunities created), create and facilitate knowledge networks (there
is currently very little sharing in the ports sector), develop and facilitate training
and guidance, and create a coordinated global focal point (to help people find the
information they need). There are four categories of action: expand network of
partners and supporters; promote actions to reduce GHG emissions and support a
shift towards low carbon; enable adaptation; and encourage new ways of thinking,
including consideration of nature-based solutions. An observation made is that
it can be difficult to know where to start to build awareness. Specifically, where
resources with potential for cross-sector value might be sourced, in order to limit
the extent to which organisations are reinventing the wheel by developing their own
approaches/methodologies to addressing resilience-related issues.

ROYAL ACADEMY OF
ENGINEERING (RAENG)

The RAEng brings together Fellows (1,600 engineers) across all disciplines of
engineering with a mission to promote excellence in engineering for the benefit of
society. It established the National Engineering Policy Centre8 in 2019 to enhance
the influence of the engineering profession in government and to support the
development of evidence-based policy. The Centre brings together 39 professional
institutions. Three examples of RAEng reports on resilience-related matters were
also highlighted: “Infrastructure, Engineering and Climate Change Adaptation
– ensuring services in an uncertain future”, “Living without electricity: One city’s
experience of coping with loss of power” and “Cyber safety and resilience:
strengthening the digital systems that support the modern economy”. These
reports freely available on their website (see later publication list in this report
for details). A couple of highlights of these reports is that they address not just
engineering issues but implications for communities (Living without electricity), and
they recognise the need to consider interdependencies between sectors such that
failure in one sector can lead to cascades of failure in others. The need for more
integrated approaches across sectors and information sharing was emphasised.
Three key themes for resilience were proposed: integrated approaches to planning
and managing infrastructure; more systems thinking in engineering and policy
making; and looking at the trade-offs between resilience and efficiency.

7. See https://navclimate.pianc.org/ and https://navclimate.pianc.org/about/action-plan
8. See https://www.raeng.org.uk/policy/national-engineering-policy-centre
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ROYAL INSTITUTION
OF CHARTERED
SUR VEYORS (RICS)

RICS’ strategy is based on the principle of sustainability – both financially but also
in the culture of the profession and the values that it promotes. The institution
has identified: a lack of data for resilience (particularly, how to respond to shocks
and stresses); that local councils do not have a good understanding of resilience;
and that the surveying profession does not currently promote resilience across its
activity. There are a series of campaigns to respond to this, run through RICS’s
global regions. From 31st January 2020 the RICS Global Valuation Standards
(the “Red Book”9) clarifies the Valuation Approach and Reasoning to ensure that
the relevance and significance of sustainability and environmental matters form
an integral part of the valuation approach and reasoning supporting the reported
figure for value (see Red Book VPS 3 I). Further updates to follow in 2020. RICS
has also recently launched a “Value of the planet” campaign that supports the
implementation of the Sustainable Development Goals.10 In the RICS “fourth
leadership strategy” are three main strands: 1) Finance for resilient infrastructure
(in communication with the World Bank, EBRD, G7 infrastructure hub, Asia
Development Bank, Global Climate Fund and other mainstream banks such as
HSBC). There is currently no clear way to measure impact of investment in ‘green’
initiatives and RICS are interested in addressing this gap. 2) Commercial real
estate (this needs to change but has not been touched on yet). 3) Responsible
digitalisation, looking at the interface with data. Finally, the World Built Environment
Forum was mentioned as an annual summit and global convening space (including
an online community) on related issues.

ROYAL TOWN
PLANNING INSTITUTE
(RTPI)

The RTPI are providing training for local authorities on how to respond to climate
change including workshops on their legal responsibilities in relation to the Climate
Change Act. A key challenge is that the infrastructure sector has been historically
deliberately fragmented to ensure responsibility is clear, but now there is a need to
collaborate to effectively manage urban areas. The RTPI has a Code of Conduct
that challenges clients and protects public interest, but only half of the planners in
practice are chartered. Planning in the UK is highly decentralised with 95 spatial
plans for different parts of England each owned by a different part of government.
Planning for the environment has also become disassociated from planning for
housing and there is risk that demand for housing is placing high stress on the
environment. An identified gap in knowledge was the societal context for resilience
– how do we look at that alongside the technical and environmental contexts?

THE EDGE

The Edge is a relatively unique organisation that brings together architects and
engineers to debate pressing issues facing the built environment. The Edge has set
up Collaboration for Change, bringing together 24 organisations to talk about how
to collaborate on climate change. The participating organisations were advised
to make an action plan but the challenge now is how to encourage continued
commitment. Key issues at the forefront of The Edge’s agenda include: everyone is
focused on growth but there is a need to reduce demand and increase efficiency;
procurement is driven by economic efficiency but there is a need to focus on
whole life costs; publishing performance for all buildings would help to create
transparency but there are legal constraints; there is a need to make the most of
existing buildings and infrastructure but it is often cheaper to demolish and start
again. The Edge has links to Futurebuild, Green Construction Board, and the Trees
and Design Action Group. They advocate for collaboration between institutions on
faster dissemination of research, industry change, shared education, a common
code of conduct and combined action on climate change.

9. See: https://www.rics.org/uk/upholding-professional-standards/sector-standards/valuation/red-book/
10. See: https://www.rics.org/uk/news-insight/latest-news/value-the-planet/
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UNITED NATIONS
OFFICE OF PROJECT
SER VICES (UNOPS)

UNOPS delivers approximately £2 Billion of projects each year in around 80
countries across the globe, approximately 25% of the portfolio is infrastructure.
With the Agenda 2030, including the SDG’s, Paris agreement, Sendai Framework
and others, UNOPS has been working to support governments to improve decision
making, linking infrastructure investments to long term development outcomes.
UNOPs considers resilience an integral part of sustainability, and understands that
there are trade-offs in decision making.
UNOPS works at the project level, and sees the importance of improving resilience
of individual projects, but that governments need to take a wider portfolio level
view based on integrated systems thinking. Many governments they work with
have limited basic information on the infrastructure enabling environment and
assets, including what they have and what condition they are in. UNOPS can use
these aspects as entry points for discussions around asset management, capacity
development leading to discussions on sustainability and resilience.
UNOPS are working with academia to take good practice to the field. One key
partnership has been with the University of Oxford and based on their work
on NISMOD (National Infrastructure Systems MODel)11, which is a nationallevel infrastructure modelling tool designed to model “systems of systems” and
explore interdependencies. Together they have produced a ‘developing country’
appropriate tool based on NISMOD and worked in several countries to date.
However, it is also important to work with governments to embed such a decision
making support tool into appropriate institutional settings to improve planning
processes. This is gaining credibility, for example the Global Commission on
Adaptation12 has asked UNOPS to take this to scale to encourage governments
to think in a systems-based way as part of their ‘year of action’ under the
infrastructure track.
Due to this work, UNOPS has been asked to provide input to various forums
including the G20 Development Working Group on Quality Infrastructure13,
amongst others. They are also a member of the Sustainable Infrastructure
Partnership coordinated within the UN – a relevant initiative in terms of sharing
practice across a wide range of stakeholders.14

11. UN Environment launched the Sustainable Infrastructure Partnership (SIP) in 2018 as a platform to promote and support integrated approaches to sustainable
infrastructure planning and development.
12. https://gca.org/global-commission-on-adaptation/adapt-our-world
13. https://www.mof.go.jp/english/international_policy/convention/g20/annex6_1.pdf
14. See: https://www.unenvironment.org/explore-topics/green-economy/what-we-do/economic-and-fiscal-policy/sustainable-infrastructure
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Annex 2 - Group work

Participants were split into groups for a brief brainstorming exercise for possible
future actions, considering possible collaboration beyond those represented at
the meeting. There was only time for general thoughts to be noted, rather than
specific ideas, that link the ‘what and how’ to ‘who would benefit’ and identifying
‘what organisations might have roles’, ‘which relationships need forming and ‘what
else exists’ that might be relevant. The collective notes are included below for
completeness, but these were not analysed in-depth during the workshop.

W H AT AND HOW?

W HO W OULD
BE NE F I T ?

WHICH
OR G A N I SATI O N S
HAV E R O L ES?

WH I C H
R EL ATI O N SH I P S
N EED T O F O R M?

WH AT EL SE EXIS TS ?

Regulation

Entire value chain

Dependencies

SMEs (represent a large
range of sectors)

Department for Transport
and CIHT

Communications will be
central

RTPI Climate change
guide

Media and Social media

Peer-to-peer

Education

Universities and UKRI

Policy makers and
government

ARSO (and other global
south actors)

Strategic/tactical/
operational

GRESB inc resilience
module

Standards
Infrastructure synergies
around resilience
Rating system
Education
Evidence base/case
studies
Web-based learning
module
TV
Data sharing
Scientific prioritisation
Common framework
Repository
Policy statements
Economic considerations
(measuring benefits)
Information on how
markets can be changed
to incentivise change
How to do resilience in
poorer countries
When infrastructure is and
is not the answer
Enabling environment

Urban planners
Regulators
Local governors
Infrastructure operators
Children and young
people
Current and future
practitioners
Public/civil society
Cross-sectoral networks
Customers/clients
Financiers
Professional bodies/
institutions
Research funders

Energy storage at scale
– emerging disruptive
UN agencies (UN-Habitat,
technology
UNISDR, UNOPS)
Cross-sectoral
Engineering council
partnerships and forums
Infrastructure and Projects
Social scientists
Authority
Public/consumer/
The Resilience Shift
customer
ICE and other institutions
Brokering
UK Regulators Network
Academic-practitioner
National Infrastructure
(international)
Commission
Politicians-institutions
American Planning
Port-to-port
Association
Local community
Military organisations
engagement
(RUSI)
National Cyber Security
Centre

Design council Mayor
Infrastructure Guide
PIARC – Disaster
management and road
resilience guidance
BS65000
BS67000
Emerging NIC Resilience
Framework
ASCE Future World City
Vision
Notes from ASCE
leadership summit
RTPI Learn: Climate
module and SDG module
Envision
Ratings systems
(BREEAM, CEEQUAL,
Reli, ReDi)

Civil contingency planners Cabinet office

Sendai Framework 4DRR

Target the majority

SDGs

New technology solution
providers
Government
Banks
Standards bodies
Lobbyists
NGOs
Infrastructure owners
Funding bodies (LRF,
BMGF)
Regional organisations
(EAC, SADACC)

Paris Agreement
The knowledge of how
to do it
NaCC/PIANC working
groups
OFQUAL regulated
qualifications
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Annex 3 – Discussion on primers

A very brief overview of the primers was presented as a trigger for discussions. The
points below were raised in response to that presentation. These points were fairly
specific to the primers hence included here as supporting notes. The primers can
be found on the Resilience Shift website.

• One of the diagrams shared showed entry points
to resilience including post extreme events, as part
of regular planning processes and changes in the
enabling environment. It was noted that another
could be added around economics. For example,
the World Bank fund where they provide money for
the difference between standard and resilient design
with the theory that this will grow the market and the
grants would eventually not be needed as a trigger.
• There are two communities to consider when doing off
site construction – one benefits from the work and the
other from the infrastructure.
• When we talk about willingness to pay, we need
to also think about communicating what people
are paying for. Customer drivers did come out as a
strong theme and if customers realise that they want
resilience, this will have an impact.

• The insurance industry is becoming more creative but
it is not commonplace yet. Disasters like Grenfell can
have huge impact – it is now very difficult to insure a
high-rise building.
• Interesting to have the primers by sector: would it also
be possible to split them by discipline? This might
help the distribution of them as they could be owned
by the institutions. We need to ensure these reports
are read and used.
• The idea of the primers becoming open-access
editable documents was discussed. Asset
management also started as an emerging multidisciplinary area like resilience. It has developed an
anatomy from which we might be able to take ideas.
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Annex 4 - Publications

Annex 5 - Participant list

Below is a list of publications specifically linked to the theme of
infrastructure resilience that participants referenced during the
event:

Present at the meeting were the following individuals, with the
organisation they were representing:

• ASCE – JSCE (expected 2020) Sustainability of Critical
Infrastructure Standard (expected availability in the next 6
months) – ASCE in collaboration with the Japanese Society of
Civil Engineers (JSCE)

• Bilal Ayyub | American Society of Civil Engineers
• Samer Bagaeen | Royal Institution of Chartered Surveyors
• Richard Blyth | Royal Town Planning Institute
• Ruth Boumphrey | Lloyd’s Register Foundation (second day only)

• Ayyub, B. (ed.) (2018). Climate-Resilient Infrastructure: Adaptive
Design and Risk Management, USA: ASCE (Committee on
Adaptation to a Changing Climate)

• Jim Crawford | Brigadier, Joint Forces Command, Institution of
Royal Engineers

• Beer, M et al. (ed.) (2018) Resilience Engineering for Urban
Tunnels (collection of conference papers). USA: ASCE. Reference
to other relevant ASCE books and standards found here.

• Sabrina Delelis | International Harbour Masters Association

• CIRIA Infrastructure and asset management guides. Not
strictly resilience-focused, but designed to provide guidance
on best practice on a range of relevant topics, e.g. Whole life
infrastructure asset management: good practice guidance.
Available to CIRIA member organisations.

• Steven Crosskey | United Nations Office for Project Services

• James Elliott | Chartered Institution of Highways and
Transportation
• Caroline Field | American Society of Civil Engineers
• Jan Reier Huse | Lloyd’s Register Foundation
• Toby Harris | Electric Infrastructure Security Council

• Hill, A. et al. (2019). Ready for Tomorrow: Seven Strategies for
Climate-Resilient Infrastructure, USA: Hoover Institution

• Owen Jenkins | Construction Industry Research and Information
Association

• ICE (and supporting partners) (c2019). Enabling better
infrastructure: 12 guiding principles for prioritising and planning
infrastructure, UK: ICE

• Tom Newby | Institution of Structural Engineers

• ISO, (TBC). Urban resilience in development (standard currently
under development, led by UN-Habitat with ASCE member
involvement. Further information here.
• PIARC Technical Reports, for example Strategic Theme E –
Climate Change, Environment and Disasters includes Climate
Change Adaptation Framework for Road Infrastructure and
Adaptation methodologies to increase the resilience of roads
to climate change – case study approach. Freely downloadable
here.

• Robin Nicholson | The Edge
• David Rubens | Institute of Strategic Risk Management
• Philippa Westbury | Royal Academy of Engineering (first day only)
• Chris White | Lloyd’s Register Foundation
Apologies were taken from:
• Association of Consultancy and Engineering
• National Infrastructure Commission
• Engineers New Zealand

• NERC & CIRIA (various dates) Environmental risks to
infrastructure programme – case studies. Note: this is a database
of 60 cases with links to related work.

• PIARC (World Road Association)

• Engineering the Future (2011). Infrastructure, Engineering and
Climate Change Adaptation – ensuring services in an uncertain
future. UK: RAEng (on behalf of Engineering the Future)

• Institution of Civil Engineers

• RAEng, IET & Lancaster University (2016). Living without
electricity: One city’s experience of coping with loss of power,
UK: RAEng

Convening Team:

• RAEng (2018). Cyber safety and resilience: strengthening the
digital systems that support the modern economy, UK: RAEng
• RTPI, UWE Bristol, Peter Brett Stantec (2019). A smarter
approach to infrastructure planning: Overcoming complexity in
city-regions and counties. UK:RTPI

• International Water Association

• Major Projects Association

• Peter Guthrie | Resilience Shift Technical Advisory Group,
University of Cambridge
• Kristen MacAskill | Resilience Shift Technical Advisory Group,
University of Cambridge
• Joanne Beale | Resilience Shift Technical Advisory Group support
• Juliet Mian | Resilience Shift Technical Director
(Associate Director, Arup)
• Áine Ní Bhreasail | Resilience Shift Project Lead
(Senior Engineer, Arup)
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