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ABSTRACT
Legislation, planning, regulations, tools, governance mechanisms, collaborations and
partnerships haven been key for the UK to develop its evolving frameworks to manage risks
related to floods, droughts and heatwaves. Despite the many lessons and improvements
noticeable through time, climate change is a catalyser of risks and future incidents will need
to be managed effectively to protect people, homes, businesses and infrastructure in benefit
of sustainable development. In this report we present the current state of the art, with a focus
on how risk assessment, governance, planning, laws and policies are supporting all phases of
disasters management in the UK and England: anticipation, assessment, prevention and
preparation to deal with pre-emergency elements; as well as response and recovery to deal
with post-emergency elements. The relevant gaps and challenges that remain are related to
lack of resilience standards, equitable resilience considerations and laws that focus more on
the response and recovery strategies than risk and reduction strategies.
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Introduction

The UK has endured storms, floods, droughts and heatwaves with devastating consequences
to human settlements, environment, health, harvest and infrastructure sectors, such as
water, transport and energy. Flood and coastal risks are the most common hazard in England’s
history, which is aggravating in terms of frequency and magnitude because of climate change.
In 2007, about 55,000 homes and businesses were flooded and since then a lot has been done
to develop a legal framework and robust management strategies to manage flood and coastal
risks (Flood and Water Management Act 2010). The main areas of actions set under the
principal legislation guiding preparedness and response to floods in the UK includes the
building sector, natural processes, water levels, river or watercourse, shoreline, regulatory
instruments, financial support, forecast and warning, information dissemination and
education. Consequently, the numbers of damaged homes and properties have fallen,
compared to the 2007 disaster. In the winter of 2015/16, around 21,000 homes were flooded,
while 4,600 were flooded in 2019/20 (Environment Agency, 2021). The economic damages of
the 2019/20 reached £333 million, but flood defences reduced the magnitude of damages,
which would have been at least 14 times greater without such protection for people,
businesses and infrastructure (ibid.). Nevertheless, over 5.2 million homes and properties
continue to experience flood risks in the UK and many people living in these places struggle
to believe the scale of risks Environment Agency, 2021). The situation will likely aggravate
with the number of people living in risk prone areas set to increase to 10.8 million by 2080,
with the most vulnerable neighbourhoods seeing the highest rise from 451,000 in 2017 to 1.4
million people by 2080 (Sayers et al., 2017).
Differently, droughts are less frequent in the UK, but the most severe events last between
one to three years: 1975 to 1976; 1989 to 1992; 1995 to 1996; 2004 to 2006; and 2010 to
2012. These events impact on public water supply, agriculture and horticulture, private water
supply, environment, navigation, infrastructure and industry. Different actions are considered
for different stages of drought events, so triggers have been developed based on a series of
meteo-hydrological thresholds. Unlike flood and coastal risks, droughts do not have a
dedicated law to guide its management and response, but the Water Act 2003 provides the
statutory obligation for all water companies to prepare and maintain a drought plan. These
plans reflect how water companies are collecting, storing and transporting water to meet
demand during dry years, including the actions that should be carried out under different
stages of a drought that is classified as an emergency. Restrictions to water use have been
introduced, including spray irrigation restrictions, while trees have also been affected and
many fires happened as a result of high temperatures during drought periods.
Contrary to droughts, which are slow and on-going events split in different stages, heatwaves
are characterised for having a short window for action. They happen when temperatures
reach levels beyond historical daily maximum for three consecutive days or the heatwave
thresholds are reached (set differently for each part of the country). In 2020, more than
twenty stations across the UK registered six consecutive days of temperatures that were 32
degrees or higher, which had only happened in the summer of 1976 (REF). The highest
temperatures registered in August 2020 were at least 12 degrees above the average

temperature of this month throughout 1981-2010. The warmest years in history have all
happened after 2002, while 2010 registered the warmest decade on record. Heatwaves
impacts mostly on the health of elderly and vulnerable people, resulting in rising death rates
when temperatures are high. Projections show this trend should continue and heatwaves are
considered the hazard most likely to happen to happen of three in the next five years (20202025). All of the historic events and predictions related heatwaves, flood and droughts in the
UK support the management of incidents more effectively. Legislation, planning, regulations,
tools, governance mechanisms, collaborations and partnerships haven been key for the UK to
develop evolving frameworks to manage risks that are escalating. Despite the many lessons
and improvements noticeable through time, climate change is a catalyser of risks and future
incidents will need to be managed effectively to protect people, homes, businesses and
infrastructure. In the next sections we present the state of the art and most relevant gaps,
focusing on risk assessments (section 2), governance and planning (section 3), role of laws
(section 4), governance strategies (section 5) and policies (section 6). The conclusion brings
forward some of the main gaps and challenges that still remains to reduce flood, drought and
heatwave risks and enhance resilience.
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Risk Assessment – criteria and approach

The UK Government produces every two years a classified assessment of the risks of civil
emergencies that have the potential to cause significant disruption in the UK due to threats
to human welfare, the environment or security (Cabinet Office, 2015). This assessment known
as the ‘National Risk Assessment’ (NRA) analyses the key risks over a five-year period, as a
way of providing the government and local responders with the means to plan, prioritise and
proportionately prepare for eventualities. The risk matrices consider risks in terms of
likelihood, scale and extent of consequences, prioritizing the eminent emergencies and the
ways of responding to them. The general public has access to this assessment through the
National Risk Register (NRR). The latter provides individuals and organisations a valuable
resource to be better prepared for emergencies (Hemingway and Gunawan, 2018a). The NRR
published in 2020 provides information, advice and access to resources on natural and
anthropogenic hazards that pose a potential civil emergency in the UK in the next five years,
presented as ‘reasonably worst-case scenario’ in light of likelihood and impact (Figure 1)
(Cabinet Office, 2020). For natural hazards risk to be included in the NRA they need to have
at least 20,000 chance of occurring in the UK in the next five years (ibid.); and have an
expected impact that reaches a minimum threshold that typically translates into significant
damage to human welfare. Likelihood scores (1-5) are developed for each risk. For each step
on the scale, the probability of an event happening in the next five years increases
approximately tenfold (ibid.). For some risks, data such as historical analysis and numeric
modelling are used to inform estimates of likelihood. While scientific expertise also informs
the development and review of risks (ibid.). Where possible, a combination of this analysis
and expert judgement is used to estimate the approximate likelihood of an event occurring.
The NRR of 2020 has 38 civil emergency risks compared to the 21 risks highlighted in the
previous NRR of 2017 (Cabinet Office, 2017). Whereas the risks under the NRR of 2017 were
assessed according to the five criteria set under Table 1, the risk assessment under the NRR
2020 spans across seven dimensions (Table 2).

Table 1 - Risk Assessment Criteria under NRR 2017
Fatalities
Casualties
Social disruption

Number of fatalities directly attributable to the emergency.
illness or injury over the period following the onset of the emergency.
Levels of disruption to people’s lives, from an inability to gain access to
healthcare or schools to interruptions in supplies of essential services
such as food, water, transport, healthcare, etc.
Economic damage
Such as lost tourism or working hours, with effects measured for the
economy overall and not just the cost of repairs.
Psychological impact
Widespread anxiety, loss of confidence in the Government, outrage that
communities may experience.
Source: (Cabinet Office, 2017)

Table 2 - Risk Assessment Criteria under NRR 2020
Human welfare
Behavioural
Essential services
Economic damage
Environmental impact
Security
International

Fatalities directly attributable to the incident, causalities resulting from
the incident (illness, injury and psychological impacts), evacuation and
shelter requirements.
Changes to people’s behaviour or public outrage
Levels of disruption to people’s lives, from an inability to gain access to
healthcare or schools to interruptions in supplies of essential services
such as food, water, transport, healthcare, etc.
Such as lost tourism or working hours, with effects measured for the
economy overall and not just the cost of repairs.
Widespread anxiety, loss of confidence in the Government, outrage that
communities may experience.
Law enforcement and the criminal justice system
Damages to international relations

Source: (Cabinet Office, 2020)
Under the latest version (Figure 1), heatwaves are the hazards most likely to happen (25 to
125 in 500) and has an impact score of three (Cabinet Office, 2020). Droughts are the least
likely to happen (1 to 5 in 500) and present the same impact score of three (ibid.). Coastal
flooding and river flooding are considered to have the same likelihood of occurring during the
5-year timeframe (5 to 25 in 500) and are classified as a high priority risk (ibid.).

Figure 1 - National Risk Assessment UK
Source: (Cabinet Office, 2020)
Under the local level, the Community Risk Registers that are published by the Local Resilience
Forums, provide an overview of the risks based on local conditions, infrastructure and
geography (Cabinet Office, 2020). Most incidents are best managed by local authorities, the
affected industry and emergency responders. The Civil Contingencies Act provides a common
framework for this activity, putting a duty on emergency planners and responders to identify
and assess the risks of emergencies affecting the area in which they operate (HM
Government, 2004). The NRA helps the local tier to identify potential risks and preparing plans
for either preventing or mitigating the impact of incidents locally. This work is coordinated
through Local Resilience Forums in England and Wales, Regional Resilience Partnerships in
Scotland, and Emergency Preparedness Groups in Northern Ireland. These multi-agency
partnerships are made up of representatives from local public services, including the
emergency services, local authorities, the NHS and the environmental agencies. They also
draw on the support by other organisations such as Highways England and public utility
companies. The Civil Contingencies Secretariat in the Cabinet Office is responsible for
providing guidance on the preparation and work coordinated by local partners. The principle
of subsidiarity guides the UK’s approach to civil contingencies, which means that decisions
should be taken at the lowest appropriate level with co-ordination at the highest necessary
level (HM Government, 2004). Every risk of civil emergency has a government lead
department at national level that is responsible for the day-to-day coordination, support and
oversight of risks and management of response by central government.
3

Governance and planning

The Department for Food and Rural Affairs (DEFRA) is the lead for floods and droughts, while
the Department of Health and Social Care (DHSC) is the lead for heatwaves (Figure 2).

Figure 2 - Governance of floods, droughts and heatwaves

Most incidents are best managed by local authorities, affected industries and emergency
responders. Local Resilience Forums are the building block for emergency planning activities
(Figure 2). Category 1 responders have the duty to maintain plans for preventing
emergencies, reducing, controlling and mitigating its effects, taking action when emergencies
happen, while observing the formal arrangements to warn, inform and advise the public at
the time of an emergency (Cabinet Office, 2012). They should involve Category 2 responders
and other relevant voluntary organisations when developing plans. The local tier also provides
the building block of the response to disasters (Civil Contingencies Secretariat, 2013). The
Strategic and Recovery Co-ordinating Groups act as the local mechanisms during the response
and recovery phases of disasters (ibid.). To improve the overall co-ordination and
communication between the central government and local responders, and other
organisations, the sub-national tier was created as a key element of civil protection
framework (Cabinet Office, 2012). Under this tier, local responders and central government
work in partnership to ensure effective and co-ordinated planning and response, either
through multi-agency setting or directly between two or more responders (ibid.). This crossboundary work to address large-scale issues enables the pooling of resources, avoidance of
duplication of work by LRF and support for emergencies crossing local resilience areas. The
Department for Communities and Local Government has a Resilience and Emergencies
Division, which provides the platform for multi-LRF cooperation (ibid.). At the national level,
the Cabinet Office engages with all levels of governance to prepare for emergencies and coordinate the central government response to major disruptive disasters. The Cabinet Office
Briefing Rooms (COBR) is where ministers and senior officials come together to provide
central government response levels 2 and 3 emergencies (UK Cabinet Office, 2013). They are
supported by several working groups and informed by scientific, technical, legal and logistics
advice (ibid.). Large-scale emergencies are managed according to the Government’s Concept
Operations, which guides the coordination of the response and recovery through flexible
arrangements. The National Framework on Community Resilience considers the roles and

resilience aspects of individuals, businesses and communities (Cabinet Office, 2019a). While
the National Resilience Capabilities Programme aims to develop capabilities that are
necessary for emergencies (ibid.).
For the most critical sectors, the Cabinet Office commissions Lead Government Departments
(LDGs) (Table 3) to produce Sector Security Resilience Plans (SSRP) (Cabinet Office, 2019b).
These latter plans are prepared through consultations with infrastructure owners and
operators, regulators and government agencies (ibid.). They assess security and resilience in
light of the risks to each sector, including the activities necessary to mitigate and respond
these risks. These plans have evolved through time to cover information on physical,
personnel, cyber securities and natural hazards. Like the NRA, the SSRP are classified
documents, with no access to the general public due to the nature of confidential information,
but summaries are made available for each sector, including the activities being undertaken
to improve security and resilience (ibid.).
Table 3 - Sector Resilience Lead Government Department
Sector
Sector Resilience Lead
Communications
Department for Digital Culture, Media and
Sport; Department for Business, Energy and
Industrial Strategies.
Emergency services
Department of Health and Social Care
Department of Transport
Home Office
Government
Cabinet Office
Defence
Ministry of Defence
Energy
Department for Business, Energy and
Industrial Strategy
Finance
HM Treasure
Food
Department for Environment, Food and
Rural Affairs (DEFRA)
Health
Department of Health and Social Care
Transport
Department of Transport
Water
Department for Environment, Food and
Rural Affairs (DEFRA)
Space
UK Space Agency
Chemicals
BEIS
Civil Nuclear
BEIS
Source: (Cabinet Office, 2019b)
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The role of Laws in managing disaster risk and enhancing resilience

Legislation plays a crucial role in managing disaster risk and increasing future resilience. They
set out the norms (rules and principles) and frameworks for disaster risk governance, creating
specific accountabilities and liabilities for public officials, private sectors and societies. By
regulating risk-related decisions, actions and responsibilities, disaster laws set out how
integration and coordination of local and national disaster risk management and practices
should happen, including the distribution of resources and powers among different sectors

and institutions (Mehryar and Surminski, 2020). Table 4 has the laws that are relevant in the
UK for disaster risk management and resilience.
Table 4 - UK Laws relevant for Disaster Risk Reduction and Resilience
Laws
Description
Land Drainage Act, 1991
Flood defence legislation
Water Resources Act, 1991
Regulates water quality and flood defence
Environment Act 1995
Regulates environmental management
Civil Contingencies Act, 2004
Regulates disaster risk management and resilience
Climate Change Act, 2008
Regulates the reduction of carbon emissions to levels that are
at least 100% lower than 1990 baseline
Planning Act, 2008
Establishes the Infrastructure Planning Commission and sets
rules for project developments that are characterised as
nationally significant infrastructure.
Flood and Water Management Regulates how flood risks should be managed in the UK,
Act, 2010
including through affordable national insurance
Water Act, 2014
Regulates how to increase the resilience of water sector to
natural hazards (mainly droughts and floods).

Most the existing laws focus on the response and recovery strategies and lack recognition of
risk reduction strategies (ibid.). However, at the core of risk reduction and equitable resilience
is the need to account for vulnerabilities and its drivers. The Hyogo and Sendai Framework,
as well as the International Federal of Red Cross define the importance of including risk
reduction activities and strategies in legislative documents (United Nations, 2015). The latter
can be done through provisions of early warning system, provision of community education
and public awareness, improving building codes, law use planning, land tenure and informal
settlement, provision of risk-sharing and insurance, and improving public participation in DR3
activities (ibid.).
The four key elements of equitable resilience building developed by Ensor et al. (2019) are
based on recognising subjectivities, inclusion and representation, working across scales and
transformative change. We are currently analysing if existing laws are suitable to promote the
latter dimensions in light of the ten indicator categories on resilience in social, ecological and
socio-ecological system applied to climate, disaster and development contexts (Bahadur,
Ibrahim and Tanner, 2013):
1. High diversity
2. Effective governance institutions
3. Acceptance of uncertainty and change
4. Non-equilibrium system dynamics
5. Community involvement and inclusion of local knowledge
6. Preparedness and planning
7. High degree of equity
8. Social capital, values and structures
9. Learning
10. Adoption of cross-scalar perspectives

Relevant indicators will apply to the elements of equitable resilience building and resilience
in social, ecological and socio-ecological system applied to climate, disaster and development
contexts (ibid.). The indicators aim to ensure diversity, secure effective governance and
institutions, and address uncertainty and change (ibid.). The legal analysis is being developed
in connection with machine learning methods, so that relevant questions connected to each
resilience building category (Table 5) can be answered with support of automation through
the use of keywords.
Table 5 - Equitable resilience categories, indicators, questions and key words for legal analysis
Resilience
building
categories

Questions for legal analysis

Keywords

Does the law regulate or encourage people participation
in preparing policies, plans, strategies or other risk
management activities?

Inclusion and
Representation

Participation,
knowledge, awareness,
communities, inclusive,
transparent, procedures,
Does the law regulate creation of any response and
education, plan,
recovery plan within the communities?
mechanisms
Does the law ensure that women have a role and voice in
the disaster management?
Does the law provide any mechanism to ensure a voice
for all elements of community in disaster risk reduction
and resilience?

Considering the frequency and magnitude of the past and future risks related to hazards,
section 5 will provide an overview of the governance strategies developed specifically for
floods, heatwaves and droughts in the UK. For floods this includes its main legislation,
guidelines, actors, co-operation and partnerships, and their priorities to reduce risks. For
heatwaves, it summarises the main governance mechanisms to manage risks, while for
droughts we discuss governance tools applicable to this type of hazard. Floods are the most
frequent disaster, so greater focus has been provided to its governance approaches.
5

5.1

Governance strategies: legislation, guidelines, stakeholders, co-operation and
partnerships, priorities to reduce risks
FLOODS

Key legislation and governance, laws and governance mechanisms implemented in the UK
between since 1998 are highlighted in Fig. 1, where in ‘blue’ are the governance mechanisms
and in ‘red’ are the laws that were put in place throughout the years and continues to be
relevant and valid today. 50% of people living in flood risk prone locations in the UK are found
under seventy-five local authorities of the country, but the highest concentration of people
at risk of floods live under the most vulnerable neighbourhoods (Sayers et al., 2017). These
neighbourhoods are located in Hull, Boston, Belfast, Birmingham, East Lindsey, Glasgow,
Leicester, North East Linconshire, Swale District and Tower Hamlets. Predictions consider that
10.8 million people will be living in flood risk areas by 2080, which represents a 45% increase

in relation to current levels (ibid.). When considering the most vulnerable areas, the increase
in number of people exposed to flood risks is predicted to increase beyond 200% by 2080
(ibid.).

Figure 3 - Timeline with main disasters, legislation and governance mechanisms – FLOODS

In pre- and post-flood disasters in the UK, the potential and/or confirmed harmful
consequences for health, social and economic welfare of individuals and communities,
infrastructure, and the environment (including cultural heritage) form the basis of risk
assessments and risk management strategies (Flood and Water Management Act 2010).
Actions to manage the risks in the course of a flood or coastal erosion (Table 6) are set under
the principal legislation (Flood and Water Management Act 2010) guiding preparedness and
response to floods in the UK. According to its terms, England and Wales need to prepare
national and local Flood and Coastal Erosion Risk Management Strategies (FCERMS). At
national level, the Environment Agency is responsible for developing, applying and
monitoring these strategies, while ‘Lead Local Authorities’ are responsible for local flood risk
management strategies. The lack of clear standards for flood protection across the UK means
that more often than not, measures such as flood defence are only put in place after severe
disasters have occurred (Cabinet Office, 2016).
Table 6 – Flood and Coastal Erosion Risk Management Actions
Areas of Action
Building sector
Natural processes
Water levels

Examples of Actions
‘Planning, erecting, maintaining, altering or removing buildings or other
structures’
‘Maintaining or restoring natural processes’
‘Reducing or increasing the level of water in a place (whether or not it results
in a change to the water level in another place)’

River or
watercourse
Shoreline
Regulatory
Instruments
Financial support
Forecast and
warning
Information
dissemination
Education

‘Carrying out work in respect of a river or other watercourse, such as taking
things out of it or supporting or diverting the banks’
‘Moving things onto, off or around a beach or carrying out other works in
respect to the shoreline’
‘Using statutory or other powers to permit, require, restrict or prevent
activities’
Making arrangements for financial or other support for action taken by
persons in respect of a risk of, or in preparing to manage the consequences of,
flooding or coastal erosion
‘Making arrangements for forecasting and warning’

‘Preparing, gathering and disseminating maps, plans, surveys and other
information’
‘Provide education and give guidance (including for example, guidance on
changes to land management)’
Source: (Flood and Water Management Act 2010)

The FCERMS sets out who are the flood and coastal erosion risk management authorities at
national and local scales, their functions, objectives and measures proposed to achieve those
objectives, including how and when each of them should be implemented, their costs and
benefits, as well as how they will be paid. Guidance for the assessment of flood and coastal
erosion risk for the purpose of the strategy is also provided, establishing how and when the
strategy it is to be reviewed, the current and predicted impact of climate change and coastal
erosion risk management, as well as how the strategy contributes towards the achievement
of wider environmental objectives. The FCERMS strategy for England was first published in
2011 and latest revision was made available in 2020. Great progress is seen between 2015
and 2021 due to more than £2.6 billion of government funding allocated to FCERMS
(Environment Agency, 2021). Between 2021 and 2027, the government has committed to
double its expenditure on FCERM to £5.2 billion, reaching the highest amounts ever allocated
to protect homes and properties against flood risks (ibid.). Another £200 million have also
been allocated to advance resilience programmes (ibid.). It is predicted that an additional
336,000 properties will be safeguarded, and twenty-five local areas will be able to advance
their actions and plans to protect themselves against flood and coastal erosion risks (ibid.).
Table 7 contains some of the main points of the latest FCERMS for England.
Table 7 - Flood and Coastal Erosion Risk Management Strategy in England
Topics
Description
Risk
Environment Agency
Management
Lead Local Flood Authorities
Authorities
District and Borough Councils
Coast protection authorities
Water and sewerage companies
Internal Drainage Boards
Highways authorities
Guiding
Community focus (communities living and working in areas at risk should be
principles
represented under local flood risk management) and partnership working to give
people a voice; catchment and coastal “cell” based approach to manage risks locally
provide an important building stock for this co-ordination; sustainability;

proportionate, risk-based approach; multiple benefits; encourage beneficiaries to
invest in risk management.
Overall
Promote climate resilient places, infrastructure and be ready as a nation to respond
Objectives
and adapt to flooding, supporting people to understand risks and take action.
Measures to
Develop action and adaptative pathways using nature-based solutions and
achieve
bolstering opportunities to work with farmers, land managers and people in local
objectives
places to strengthen their resilience; enhance timeframes and quality of planning
advice,
Tools to
Partnerships, practical and innovative actions, nature-based solutions, adaptive
achieve
pathways, enhanced planning advice, job creation, mainstream flood resilience
measures
measures, support infrastructure providers, transformation of its warning and
informing services, supporting communities and businesses to recover fast.
Source: (Environment Agency, 2021)

The Department for Environment, Food and Rural Affairs (Defra) is the policy lead for flood
and coastal erosion risk management in England. It provides funding for flood risk
management through grants to the Environment Agency, local authorities and drainage
boards. New or revised policies are prepared with other parts of government such as the
Treasury, the Cabinet Office (for emergency response planning) and the Department for
Communities and Local Government (for land-use and planning policy). These national
policies are delivered by Risk Management Authorities (RMAs) (Table 8). RMAs have their own
mandates with respect to risk management but should co-operate and share information in
compliance with the national and local Flood and Coastal Erosion Risk Management
Strategies.
Table 8 - Risk Management Authorities
Who
What
Actions/How
Environment Develop, maintain, apply and monitor a Divide England into regions, establish
Agency
strategy for flooding and coastal erosion. Regional Flood and Coastal Committees,
including the procedures about revision,
consultations and appeals.
Lead Local
Lead in managing local flood risks (i.e. LLFAs encourage local communities to
Flood
risks of flooding from surface water, participate in local flood risk
Authorities
ground water and ordinary (smaller) management. Depending on local
watercourses). Develop co-operation circumstances, this could include
between
the
Risk
Management developing and sharing good practice in
Authorities in their area, coordinating risk management, training community
views and activity with other local bodies volunteers so that they can raise
and communities through public awareness of flood risk in their
consultation and scrutiny, and delivery community and helping the community
planning. Maintain a register of assets – to prepare flood action plans. LLFAs also
physical features that have a significant consult local communities about their
effect on flooding in their area.
local flood risk management strategy.
District and
Carry out flood risk management works
Borough
on minor watercourses (outside of IDB
Councils
areas), work in partnership with LLFAs
and other Risk Management Authorities
to ensure risks are managed effectively,

Coast
protection
authorities

including in relation to taking decisions
on development in their area.
District and unitary authorities in coastal
areas are Coastal Protection Authorities.
They lead on coastal erosion risk
management activities in their area.

Water and
sewerage
companies

Major role in managing flood and coastal
erosion risks. They manage the risk of
flooding to water supply and sewerage
facilities and flood risks from the failure
of their infrastructure. Work with the
Environment Agency, LLFAs and district
councils to coordinate the management
of water supply and sewerage systems
with other flood risk management work.
Where there is frequent and severe
sewer flooding, sewerage undertakers
are required to address this through their
capital investment plans, which are
approved and regulated by Ofwat.

Internal
Drainage
Boards

Important role to play in flood risk
management, and in creating and
managing natural habitats. Each IDB
operates within a defined area, known as
a drainage district. They are made up of
elected members who represent land
occupiers, and others nominated by local
authorities who represent the public and
other interest groups.

Highways
Authorities

IDBs are independent public bodies
responsible for managing water levels in
low-lying areas. They are the land
drainage authority within their districts
and their functions include supervising
land drainage and flood defence works
on ordinary watercourses.
Highways authorities (the Highways
Agency and unitary/county councils)
have the lead responsibility for providing
and managing highway drainage and
roadside ditches under the Highways Act
1980. The owners of land adjoining a
highway also have a common-law duty to

They are responsible for developing
Shoreline Management Plans (SMPs)
which provide a long-term holistic
framework for managing the risk of
coastal change on their section of the
coast. The Environment Agency has a
strategic overview to ensure that
decisions about the coast are made in a
joined-up manner.
Provide advice to LLFAs on how water
and sewerage company assets impact on
local flood risk; make sure their systems
have the appropriate level of resilience
to flooding and maintain essential
services during emergencies; maintain
and manage their water supply and
sewerage systems to manage the impact
and reduce the risk of flooding and
pollution to the environment. Where
there is frequent and severe sewer
flooding, sewerage undertakers are
required to address this through their
capital investment plans, which are
approved and regulated by Ofwat (every
5 years under Price Review Processes).
They hold the powers in Section 25 Land
Drainage Act 1991 to require works to
maintain a proper flow of water in
ordinary watercourses in internal
drainage districts. This is primarily
funded by drainage rates and levies from
land occupiers and local authorities. By
doing this, they closely manage water
levels, both in watercourses and
underground
(groundwater),
by
improving and maintaining ordinary
watercourses, drainage channels and
pumping stations to reduce the risk of
flooding. They are able to involve local
people, encourage volunteering and
raise funds from those who benefit from
their work.

maintain ditches to prevent them causing
a nuisance to road users.
They co-operate with the other Risk
Management Authorities to ensure their
flood management activities are well
coordinated
Source: (Environment Agency, 2021)

5.2

HEATWAVES

Figure 4 contains the key legislation and governance mechanisms that have implemented in
the UK since 2003, which apply to heatwaves. In ‘blue’ are the governance mechanisms and
in ‘red’ are the laws, which have been in place throughout the years and continues to be
relevant and valid today.

Figure 4 - Timeline with main disasters, legislation and governance mechanisms – HEATWAVES

After one or two days of sharp rises in temperature, it is common for rates of mortality to
peak due to heat. Considering that heatwaves allow for a very short window of opportunity
to take action, advanced planning and preparedness are essential (Public Health England,
2020). One of the main governance tools in the UK is the system for heatwave alert (Figure
5). Following the worst heatwaves in Europe in 2003, the UK has annually published heatwave
plans to improve the ability of the health sector to manage the periods of high temperature.
Considering that the temperature from 2003 are predicted to be the normal summer
temperatures in 2040, guidance is key to define how the DHSC, NHS and local authorities can
protect people’s health and lives. Communities also play a key role and so does voluntary

organisations. Multiple stakeholders work together to deliver preparedness programmes,
forecasting, support actions and response strategies.

Figure 5 - Heatwave Alert System
Source: (Public Health England, 2020)

In 2012, the heatwave plan changed significantly to reflect the changes in the health care
system and align with Cold Weather Plan and link planning for severe heat with the Public
Health Outcomes Framework (ibid.). The plan is primarily for health and social care services
and other public agencies and professionals who interact with those most at risk from
excessive heat during heatwaves. The main governance tools include heatwave mortality

monitoring, defining critical infrastructure, awareness and background preparedness,
resilience capability programme (Table 9).
Table 9 - Governance Tools Managing Heatwaves
Governance Mechanisms
Details
Heatwave Mortality Monitoring
‘Comprises five main levels (0-4), from long-term planning for
severe heat, through summer and heatwave preparedness,
to a major national emergency. Each alert level triggers
different actions. They are coloured-coded, published and
sent by the Met Office 9:00 to aid planners, indicating which
local resilience forums are situated within the NSWWS
region, in order to help responders. Includes link to Met
office and weather pattern maps.’
Defining Critical Infrastructure
‘Public Health England’s (PHE’s) heatwave mortality
monitoring helps to provide information on excess deaths
observed during heatwaves each year to inform public health
actions. As per the annual heatwave plan, this is carried out
each time the Met Office issues a Level 3 heatwave alert.
During period of Level 3 heatwaves in the summer months,
PHE estimate excess daily mortality levels using the baseline
death registration data from the General Register Office
(GRO). At the end of the summer, excess daily mortality
levels for the heatwave periods is estimated using death
registration data from the Office for National Statistics
(ONS).’
Awareness
and
background ‘The following elements of infrastructure are considered
preparedness
critical in the UK: assets, facilities, systems, networks or
processes and the essential workers that operate and
facilitate them), the loss or compromise of which could result
in major detrimental impact on the availability, integrity,
delivery of essential services.’
Resilience Capabilities Programme ‘During the summer months, social and healthcare services
need to ensure that awareness and background
preparedness are maintained by implementing the measures
set out in heatwave plans.’
Exercise Programme
‘Programme coordinates cross-government efforts based on
different capabilities of each Lead Government Department,
so that action is taken by effectively bringing them together
and articulating the level of preparedness more clearly.’
Catastrophe Insurance
‘Since 2013 the government conducts emergency planning
exercises to simulate emergency situations to test
procedures and make people more comfortable in their role,
so that the concept operations from central to local
governments is coordination, including international
partners in the exercise, such as NATO and EU.’
Local Health Resilience Partnership ‘Important pre-disaster risk management tool that reduces
excessive financial burdens of homeowners following a
hazard event and expedites the recovery processes of
disaster-impacted buildings and the community that they
comprise.’

Source: (Public Health England, 2020)

5.3

DROUGHTS

Figure 6 has the timeline of key drought periods in the UK. The most important legislation and

governance mechanisms implemented to manage such events include: Water Act 2003; Flood
and Water Management Act 2010; Water Use (Temporary Bans) Order 2010; Head Office
Drought Plan (2012); Drought Response Framework for England; Drought Plans for each of
the six regions of the Environment Agency in England, as well as drought plans for all water
companies (Environment Agency, 2012). The water companies are legally obliged to develop
such plans and manage water supply to customers to guarantee supply. DEFRA is responsible
for policy and oversight by central government. While the Environment Agency has the duty
to safeguard water sources and guarantee there is enough for everyone at reasonable costs
and protecting the environment. Drought permits, rota cuts, standpipes and early actions by
farmers are some of the key management tools to address the risks related to severe drought
periods. These only come into play when droughts become an emergency, which directly
related to threats of restrictions to public water supply.

Figure 6 - Timeline of drought incidents in the UK
Table 10 - Drought Governance Tools
Governance tools
Categorising droughts
Standpipes

Details
Environmental, agricultural and water supply droughts
Arrangement of pipe with freestanding external pipe to
provide water in areas with no water
Rota Cuts
Power to cut supply during specific periods of day and
timeframes
Temporary Use Bans
Temporary measures that reduce the demand for water.
Water companies can ban and restrict use without the need
of obtaining any approvals. However, it must run a period of
public notice and allow for representation before any
restriction.
Drought permits and drought orders Legal mechanisms to allow more flexibility in managing
(Water Resource Act 1991, as water resources by water companies, upon authorisation of
amended by the Environment Act the Environment Agency.
1995 and the Water Act 2003).

Early Actions by Farmers

Irrigation efficiency, extend period of water abstraction in
winter taking advantage of high flows to fill reservoirs,
contact water company about an alternative supply and
maintain dialogue with Environment Agency.

Source: (Environment Agency, 2012)
5.4

Identification of Vulnerable People

The UK officially describe vulnerability as ‘those that are less able to help themselves in the
circumstances of an emergency’ (Civil Contingencies Act 2004). Sayers et al. (2017) developed
a set of indicators that are relevant to identify vulnerability in the context floods in the UK
(Table 11). In 2008, the Civil Contingencies Secretariat under the Cabinet Office prepared a
guidance for local action plans to identify groups of people who are vulnerable in an
emergency, providing a list of potentially vulnerable people (Table 12) (Cabinet Office, 2008).
Given that vulnerability is a dynamic process, there may be additional groups to be
considered.
Table 11 - Vulnerability indicators in the context of floods
Indicators
Young Children
Older People
Disability/people in ill-health

Units
% of people under 5 years
% of people over 75 years
% of people whose day-to-day activities are
limited
Households with at least one person with long %
term illness
Unemployed
% of unemployed
Long-term unemployed
% who are long-term unemployed or who have
never worked
Low-income occupation
% in routine or semi-routine occupations
Households with dependent children and no %
adults in employment
People income deprived
%
Recent arrivals to UK
% of people with <1 year residency coming from
outside the UK
Level of proficiency in English
New migrants from outside the local area
%
Private renters
% households
Social renters
% households renting from social landlords
High levels of disability
% disabled
People living in medical and care establishments %
Lack of private transport
% households with no car or van
High levels of crime
Caravan and other mobile or temporary %
structures in all households
No. of properties exposed to significant flood risk %
Emergency services exposed to flooding
%
Care homes exposed to flooding
%
GP surgeries exposed to flooding
%
Schools exposed to flooding
%

Single-pensioner households
%
Lone-parent households with dependent %
children
Children of primary school age (4-11) in the %
population
Source: Sayers et al. (2017)

Table 12 - Identifying Vulnerable Persons or Groups
Potentially Vulnerable Person or
Group
Children

Organisations/agencies useful to identify vulnerable
people
LEA schools through Local Authorities, and non-LEA schools
through their governing body or proprietor.
Crèches/playgroups/nurseries
Older People
Residential Care Homes; Help the Aged; Adult Social Care;
and Nursing Homes.
Mobility Impaired
Residential Care Homes; Charities; Heath Service providers;
Local Authorities.
Mental/Cognitive function impaired
Sensory impaired
Charities (e.g. Deaf Council); and Local Groups
Individuals supported by health of Social services
local authorities
GP surgeries
Temporarily or permanently ill
GP surgeries; other health providers (public, private or
charitable hospitals etc.); community nurses.
Individuals cared for by relatives
GP surgeries; and carers groups.
Homeless
Shelters, soup kitchens
Pregnant women
GP surgeries.
Minority language speakers
Community Groups and Job centre plus.
Tourists
Transport and travel companies; Hoteliers.
Travelling community
LA traveller service and Police liaison officer
Source: (Cabinet Office, 2008)

Three mutually reinforcing aspects must be in place for defining someone as vulnerable in a
disaster: risks faced by community, types of response which may result in higher number of
people falling into vulnerability and the kind of support that people get from friends, family
or carers. Falling under categories set under Table 12 does not quality someone as
automatically vulnerable if these other three mutually interdependent aspects are not
identified. Emergency plans must make a distinction between those who are vulnerable
groups and those who are self-reliant, so that priorities can be duly established. Whereby
informing and warning these groups is a key aspect of how risks should be managed. There
are two important aspects to be considered by those supporting and communicating with
vulnerable people. First, by getting the message out and actively identifying vulnerable people
before hazards happen. Second, by using public domain to spread the word about a potential
hazard, so that those not reached in the first step can potentially be reached through the
second step. There are several organisations helping ensure that isolated and vulnerable
people are not left behind, including Local Authorities, Red Cross and Royal Voluntary
Services. However, local knowledge and strategies must be in place to help determine who
are the vulnerable individuals and their needs. Building networks, creating lists of
organisations, types of vulnerabilities and establishment, as well as developing data sharing
protocols are all crucial to determine the scale of response to vulnerable people (Table 13).

Table 13 - Strategies to determine scale of response to vulnerable people
What
How
Every
Local
Resilience
Forum
defines
a lead agency responsible for
Building networks
vulnerable people in disaster emergencies, which commonly fall under
Adult Social Care departments. Humanitarian Assistance sub-groups are
also helpful in managing the process for vulnerable communities.
Mitigating risks of disasters effects and providing welfare and recovery
support to vulnerable people depends on the work of Local Authorities
and their constituent departments (Emergency Planning Units, Adult
and Children’s Social Care, Police and Voluntary Sector).
The vulnerability guidance recommends creating a ‘list of lists’ to help
Lists of organisations,
the most vulnerable by identifying relevant organisations, types of
types of vulnerability
vulnerabilities and list of vulnerable establishments. The aim is not to
and establishments
have one single list of vulnerable individuals, but a list of partners that
can be helpful to obtain information about vulnerable people and
groups.
The UK has developed data sharing parameters and protocols which are
Data Sharing Protocols
relevant to vulnerable individuals and communities. Different
and Triggers
restrictions apply to planning and emergency stages, but both Category
1 and Category 2 responders have duty to share information with each
other. Cooperation duties depend on information sharing, as sound risk
assessment, business continuity and emergency planning all require
knowledge sharing, including about vulnerability. In August 2020, the
Government’s Multi-Agency Incident Transfer digital informationsharing system went online to serve as a platform for information
sharing between police forces, ambulance trusts, fire and rescue
services and local authorities (Capita, 2020).
Source: (Cabinet Office, 2008)

The Index of Multiple Deprivation (IMD) is the official measure of relative deprivation in
England and is part of a suite of outputs that form the Indices of Deprivation (IoD). The
IoD2019 is comprised of seven distinct domains of deprivation which, when combined and
appropriately weighted form the IMD2019:
-

Income: measures the proportion of the population experiencing deprivation relating
to low income (22.5%);
Employment: measures the proportion of working age population in an area
involuntary excluded from the labour market (22.5%);
Health Deprivation and Disability: measure the risk of premature death and the
impairment of quality of life through poor physical or mental health (13.5%);
Education, Skills and Training: measures the lack of attainment and skills in the local
population (13.5%);
Crime: measure the risk of personal and material victimisation at local level (9.3%);
Barriers to Housing and Services: measure the physical and financial accessibility of
housing and local services (9.3%);
Living Environment: measure the quality of both the indoor and outdoor local
environment (9.3%).

Table 14 - Surveys to identify vulnerability
Survey
Data Collection
Source
Family
‘Asks 19,000 households about levels of disability (defined very broadly as (DWP, 2020)
Resources a long-term physical or mental health condition or illness which limits
Survey
ability to carry out day-to-day activities). It suggests that the level of
disability stayed the same in 2018/19 as in 2017/18 and remains broadly
the same as in 2010/11.’
Health
‘Finds that the overall prevalence of disability among over-65s in England (NHS, 2020)
Survey for (it does not measure need among under-65s) has fallen in recent years,
England
though it rose slightly in 2018/19. The percentage of over-65s needing
help with at least one activity of daily living – for example, washing or
dressing – has fallen from 32 per cent in 2011 to 27 per cent in 2018.’
Levels of unmet need remain significant: among those who needed help,
24 per cent did not receive any, compared to 26 per cent in 2011.
Furthermore, the measure of unmet need used by the survey does not
capture those who say they receive some support but not enough. It also
does not capture’.
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6.1

Policy measures for DR3 Decision making in UK
Disaster Risk Management

The UK’s Integrated Emergency Management split in six related activities: anticipation,
assessment, prevention, preparation to deal with pre-emergency elements; response and
recovery to deal with post-emergency elements. Anticipation is sometimes called horizonscanning and where appropriate responders should aim to be aware of hazards and threats
which might affect their locality and be ready to revise their risk assessments and plans
accordingly. Prevention is an important component, but the Civil Emergency Act does not
focus a great extent on it, because it is a matter largely dealt under other legislation, like fire
and safety and industrial safety, buildings regulations, flood defence. Response and recovery
are addressed in Emergency Response and Recovery because they are not covered directly in
the Civil Emergency Act. They are concerned with managing the consequences of an
emergency, rather than preparing to deal with one. A diverse set of policy and governance
tools exist to support resilience and reduce disaster risks in the UK. There are pre-disaster
risk mitigation management tools (Section 3.2) and post-disaster risk response management
tools (Section 3.3).
a. Mitigation, disaster planning and preparedness policies
Table 15 - Examples of Pre-Disaster Risk Management Tools
Tools
Details
Flood risk
Maps that show what is at risk of flooding such as people, property, economic
maps
activity and natural and historic areas of environmental importance. It is presented
at the river basin district for rivers and sea; reservoirs and surface water
(Environment Agency, 20131). There are 11 Basin Districts and these maps were
used by the Environment Agency to inform the production of flood risk
management plans (ibid.).
1

https://www.gov.uk/government/collections/river-basin-districts-flood-risk-maps

Catastrophe
insurance

Important pre-disaster risk management tool that reduces excessive financial
burdens of homeowners following a hazard event and expedites the recovery
processes of disaster-impacted buildings and the community that they comprise.
Defining
The following elements of infrastructure are considered critical in the UK: assets,
critical
facilities, systems, networks or processes and the essential workers that operate
infrastructure and facilitate them), the loss or compromise of which could result in major
detrimental impact on the availability, integrity, delivery of essential services –
including those services whose integrity, if compromised could result in loss of life
or causalities – taking into account significant economic or social impacts; and/or;
significant impact on national security, national defence, or the functioning of the
state.

i. Flood-RE
Flood-RE is a temporary scheme in place for the period between 2016 and 2039 to support
homeowners with high flood risks in the UK. Every insurer that offers insurance in the UK
must pay into the Flood Re Scheme, which raises £180m levy every year. Funding is sourced
from three main payments done by insurers: levy, a premium and an excess. This scheme
supports insurers to pass on the flood risk element of the policy for a fixed price, so that in
case of a valid claim the insurer will be reimbursed from the Flood Re-funds. This helps to
keep premiums down and homes at high risk of flooding can benefit from insurance policies
that are more available and affordable. The insurer decides when to accept a flood risk and
pass part of the policy over to Flood Re. It is also at their discretion the price for the policies
and if they wish to spread the costs of the Levy across policies, which means that homes that
are not at risk and do not cover high flood risks may end up paying for Flood Re. When Flood
Re accepts a flood risk, the insurer also needs to pay a fixed premium, which is tied the home’s
council tax band (not actual flood risk), with a limited excess of £250 for each policy. When
the scheme is over in 2039, flood risks will have to be managed in different ways and cover
will be based on the actual flood risk raced by each property. This list of insurers currently
assigned to the Flood RE scheme:
Admiral
Ageas
AIG
Allianz
Avantia (HomeProtect)
Aviva Home Insurance
AXA
Bank of Scotland
Barclays
British Gas
Chelsea Building Society
Cherish Insurance Brokers
Churchill
Clydesdale Bank
Covéa Insurance
Direct Line
esure

First Direct Home Insurance
Flood Assist
Halifax
Haven Insurance
Hiscox Home Insurance
HSBC Home Insurance
inet3
John Lewis Specialist Home Insurance – underwritten by Covéa Insurance
Leek United Building Society
Legal & General
Lloyd & Whyte
LV=
Lloyds Bank
Marks & Spencer Bank
More Than
Nationwide
Natwest – underwritten by UK Insurance Limited
NFU Mutual
Norwich & Peterborough Building Society
Nottingham Building Society
Oak Underwriting
Ocaso
Policy Expert
Privilege
RBS – underwritten by UK Insurance Limited
Sainsbury’s Bank
Santander Home Insurance – administered and underwritten by Aviva Insurance Limited
Sheilas’ Wheel
Swiftcover
The West Brom
Yorkshire Bank
Yorkshire Building Society
ii. Developing Resilience Standards in the UK
The National Infrastructure Commission (NIC) has identified six key aspects of resilience:
anticipate, resist, absorb, recover, adapt and transform. Their recommendation is for the UK
government to implement a framework for resilience, protecting everywhere equally, only
providing a higher standard in urban areas due to services being overwhelmed than in rural
areas. These standards should be published every five years, starting in 2022, alongside an
assessment of where changes are needed to existing structures, powers and incentives to
support the delivery of these standards. Regulators should be responsible for setting out the
initial plans for stress test, as well as the costs and benefits of different resilience standards,
dependencies with standards and other sectors, and the range of shocks and stresses the
infrastructure services should be resilient to. Government should partner with critical
infrastructure operators from the public and the private sectors to agree on a common
resilience vision for critical infrastructure nationwide and on shared and achievable resilience

objectives. Developing an understanding of public expectations to potential loss of
infrastructure service can be a useful way to initiate dialogue. The OECD is working with
governments to develop benchmark indicators and conduct case studies to compare progress
and improve cross-comparison between countries (Table 16) (OECD, 2019).
Table 16 - OECD Benchmark Resilience Indicators

Benchmark Indicators
Implementation plans on
critical infrastructure resilience
Infrastructure
regulations
provisions on resilience
Assessments of cost-benefits of
resilience measures

Accountability frameworks for
critical
infrastructure
stakeholders
Revisions
of
critical
infrastructure policies
International
policy
frameworks
for
critical
infrastructure resilience
Joint critical infrastructure
resilience plans
National policy on critical
infrastructure resilience
Inter-departmental
/
ministerial
committee
/
platform to design CI resilience
policies
Coordination entity at the
Center of Government
Source: (OECD, 2019)

Worldwide best practices
In Finland, the Energy Authority sets the requirements for
business continuity and reliability standards in the
electricity sector; while the National Emergency Supply
Agency provides tools, guidance and methods for operators
to comply with these regulations. In France, the State,
critical infrastructure (CI) operators and local authorities
have agreed on measures to increase CI resilience for the
risk of a major flood in Paris. This includes informationsharing, emergency preparedness and vulnerability
reduction for existing and future infrastructure.
In Korea, the Ministry of Interior and Safety evaluates
disaster response capacities of critical infrastructure
operators every year, with a ranking that goes public. The
peer pressure creates important incentives for operators to
keep up their public image.
The Canada – United States Action Plan for Critical
Infrastructure promotes an integrated approach to critical
infrastructure protection and resilience by enhancing
coordination of activities and facilitating continuous
dialogue among cross-border stakeholders. The European
Programme for Critical Infrastructure Protection (EPCIP) is
a long-term programme.
In the United States, the Presidential Policy Directive on
Critical Infrastructure Security and Resilience tasks the
Department of Homeland Security to coordinate CI policies
at Federal level with sector agencies across 16 CI sectors.

b. Response and recovery policies and tools
The Lead Government Department and the local arrangements are responsible for recovery
and response measures to emergencies in the UK. The UK has developed a concept of
operations specifically to guide how different levels should respond and recover from
emergencies by working together (UK Cabinet Office, 2013). Like with preparedness to
disasters, the local level is the building block for response action. Recovery is the phase
immediately after an emergency has stabilised. The principles of subsidiarity guide the

response and recovery phases, which means that actions should be taken at the lowest
possible level with coordination at higher levels.
Table 17 - Examples of Post-Disaster Risk Management Tools
Tools
Sandbags
Natural Flood
management
Flood defence
Flood Line
Advisor

c.

Details
Absorbs water and protect entrey points of water
‘Harnesses natural hydrological processes to slow water flowing through the
landscape. Several high-profile Natural Flood Management projects have been
constructed in the UK, such as Belford, Pickering and Holnicote’ (REF).
Defence structures specially for coastal cities
Support lines

Stakeholder engagement
i. Voluntary sector

The Civil Protection Forum brings together government, emergency services, local authorities
and voluntary organisations, with the Cabinet Office and British Red Cross to provide
emergency planning and response through links between voluntary organisations. It assists
in coordinating contributions from the voluntary sector during emergency.
ii. High-level Partnerships
The UK has developed a National Hazard Partnership through the consortium of 19 public
bodies mainly formed by government departments and agencies, trading funds and public
sector research establishments) which aims to build on partners’ existing natural hazard
science, expertise and services to deliver coordinated impact-based natural hazard advice for
civil contingencies and responder communities and governments across the UK (Hemingway
and Gunawan, 2018b). The public body nature status of the NHP means that it is appropriately
positioned to provide accessible advice to the UK's resilience community as well as evaluating
more sensitive, classified information with UK government and devolved administrations
(ibid.). The NHP is not intended to replace the roles and accountability of existing public
bodies, agencies and organizations, but to complement and enhance their current activities
through multi-institutional working (ibid.). The NHP receives advocation and support from the
Cabinet Office, which acts as the UK's National Platform for disaster risk reduction (ibid.).

Figure 7 - Natural Hazards Partnership UK
Source: (Source: NHP, 2020)

7

Conclusions

The UK has a robust legal framework to manage disaster risks and promote resilience.
Important governance mechanisms have been implemented through time and developed
according to lessons learned from previous disasters. However, relevant gaps and challenge
remain. These include:
-

-

The need of resilience standards: The UK government to implement a framework for
resilience, protecting everywhere equally. These standards should be published every
five years, starting in 2022, alongside an assessment of where changes are needed to
existing structures, powers and incentives to support the delivery of these standards.
The need for a partnership between government and infrastructure operators: There
is no common resilience vision between government, public and infrastructure
operator.
An understanding of public expectations: Lack people’s views in relation to potential
loss of infrastructure service can hinder dialogue and effective action

-

A cost-benefit analysis for resilience: Regulators need to establish the costs and
benefits of different resilience standards.
Joint infrastructure resilience plans: Governments are missing methodologies and
metrics to identify the critical functions, systems and assets that should be prioritised
for investments in building resilience.
Legislation, guidelines and measures focused on risk reduction and preventive phase
instead of response
Inequality problems in preparedness, response, recovery, mitigation and resource
allocation
Lack of data that allow us to understand impact on vulnerable groups
Defining costs and benefits of different disaster risk reduction and resilience standards
Lack of understanding of communities’ views
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