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FOREWORD
ALARM is delighted 
to launch Climate 
change ambition to 
action, the second in 
a new series of guides 
in autumn/winter 
in 2020. We are 
pleased to continue 
to offer our guidance 
documents as a core 
benefit included in 
ALARM membership.

During a year where 
face-to-face events 

have been curtailed, we feel it is even more important 
to support members in your professional development 
and your understanding of some of the challenges and 
opportunities around your organisations. 

As I have said previously, the COVID-19 pandemic 
is not the only global existential threat we face. The 
challenge of reversing global warming and managing 
its consequences has to be tackled at personal, 
organisational and governmental levels now.

Such an overwhelming challenge is difficult to grasp, 
and its magnitude and long-term nature can render us 
incapable of making decisions and taking action. Action 
on climate change has languished in the 'too hard to 
do' pile – at every level. But we have to take action to 
protect our futures, future generations and the future 
of all we hold dear on the planet.

It is incumbent on us to ensure we can continue to 
deliver essential public services long-term, in a way that 
does no harm to those we support, and that we do so 
in environmentally responsible ways.

This guide contains four case studies from experienced 
practitioners on how their organisations have tackled 
elements of climate change mitigation and adaptation. 

Each organisation in its own way is an exemplar. 
Each leads the way on not just planning to do things 
differently and incorporating new ways of delivering 
services, but making a difference now.

Public and third sector organisations may have been 
reticent in the past about trying new things. ALARM 
members know only too well that sometimes the 
appetite for change, with consequential failures, has 
led our organisations to be risk averse. However, we 
are now in a climate crisis and time is of the essence. 

Each section in this guide starts with a practitioner-led 
story focusing on a particular aspect of climate change 
action. It’s a chance to read case studies, scenarios, 
best practice and lessons learnt at a time when it is 
more difficult to share professional experiences in 
person. This is followed by the second part of the 
section, contributed by a sponsor, communicating 
their expertise on the subject.

I am pleased the practitioner authors in this guide 
were allowed to share their learnings, and we will be 
more aware and better informed as a consequence. 
Thank you to all the authors who have contributed 
to the guide. Alongside the practitioners, our well-
informed partners have provided expert insight and 
guidance that adds to the overall quality and relevancy 
of this content.

We hope you enjoy reading this guide and that 
you take away something useful to apply in your 
professional roles. I would be delighted to hear your 
reaction, so do contact the ALARM Office with your 
feedback to inform our future content on these issues 
and guidance style. ALARM continues to support you, 
your work and your organisation.

Graeme Mackenzie 
ALARM President
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SECTION 1
INTRODUCING  
CLIMATE CHANGE  
AMBITION TO ACTION
This guide intends to help risk and insurance 
professionals understand the risks associated with 
climate change and implement plants to mitigate those 
risks.

Each section starts with a practitioner-led story that 
focuses on a particular aspect of climate change 
adaption from a personal point of view. It’s a chance to 
read case studies, scenarios, best practice and lessons 
learnt at a time when it is more difficult to share 
professional experiences in person.

Each of the section stories finishes with guidance on 
dos and don’ts, outlining the main points the author 
wants to communicate with ALARM members. This is 
followed by the second part of the section, contributed 
by a sponsor, communicating their expertise on an 
allied subject.

The five sections in the guide are:
• Mapping transition risks and opportunities
• Dundee City Council’s Climate Action Plan
• A giant carbon neutral leap for Nottingham 

homes
• Learning from past flood events
• Protecting York from flooding.

All those with published pieces in this guide have 
agreed to answer emails from ALARM members to 
share views, ideas and questions on the respective 
topics. If you would like to engage with more members 
and practitioners, there is ALARM’s LinkedIn page, or 
go to the discussion forum on the ALARM website.

We hope you enjoy and take something from this 
guide. If you would like to see more on any of these 
topics do get in touch. Also, we welcome feedback on 
the content, style and format to help inform future 
publications. Please contact the ALARM Office.
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SECTION 2
MAPPING TRANSITION 
RISKS AND OPPORTUNITIES

Transition is the process or a period of changing from 
one state or condition to another1. In the context of 
climate change, organisations face transition risks as 
they move towards a low-carbon and climate resilient 
future along with the rest of the world. Reaching 
targets will require serious economic and societal 
transitions that depend on technological innovation, 
funding, behaviour change, and commitment and 
collaboration from public, private and third sectors.

Physical climate impacts increasingly confront 
organisations with unplanned and abrupt changes 
or disruptions to operations and assets. Transitional 
impacts can vary substantially depending on scenarios 
for policy and technology changes. 

Transition risks have different angles, including:

• Changes in climate and energy policies

• Legal and liability requirements

• Transferring to low-carbon technologies

• Shifting patterns of demand and consumption

• Reputational risks (if there is a perceived failure 
to respond to climate change adequately).

Much commentary on transition risk is focused on 
potential financial impacts. However, to understand 
the range of risks you may face, consider climate 
change transition more widely.

CONTEXT
The most severe physical climate change effects are 
likely to take decades to develop, and at the moment 
are largely irreversible. So, the challenge is to act now 
on greenhouse gas emissions and the impacts on your 
organisations, communities and people. 

Legislation, sentiment and social trends have shifted in 
favour of tackling climate change now, and transition 
activity is ramping up. National and local government 
policy and action on electric vehicles and other 
transport solutions, air quality zones in cities, low 
carbon energy plants, alternative heating products 
for housing stock, and many more initiatives, are 
underway. However, actions are still falling short of 

what is needed to transition the global economy and 
society sustainably to a maximum warming of two 
degrees scenario. Far-reaching change to energy 
systems, building development and management, 
transport and land use is needed to achieve a two-
degree compliant world. 

To accomplish this, fundamental changes to policy, 
technology and the way we live, work and travel are 
required. We are on a zero carbon transition path 
and should be aware of the risks, opportunities and 
challenges along the way.

There are two areas in which transition risks can be 
considered by organisations; firstly, those transition 
risks arising from actions taken by external bodies, (like 
governments, regulators or others with influence); and 
secondly, transition risks arising from actions taken by 
an organisation itself.

Organisations may struggle to anticipate future shifts 
in policy and preferences in time to align plans and 
programmes of work. However, policies, strategies 
and directions of travel are published by a variety of 
governmental and associated bodies, so the general 
policy direction can be gleaned and assessed through 
horizon scanning exercises. 

Horizon scanning is a risk management tool that 
identifies plausible examples of what the future might 
look like. Modelling and analysis techniques can 
establish the risks and opportunities associated with 
each climate scenario. This information should then be 
used to inform strategic planning and decisions.

Every organisation should have decided its own 
pathways to achieving net zero, with associated plans, 

We are on a zero carbon transition 
path and should be aware of the 
risks, opportunities and challenges 
along the way.
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programmes and strategies. The risk management 
process can be applied to these individually and the 
risks and opportunities identified and managed. 
Organisations should be thinking through and acting 
on the implications of their low carbon transition. 

The steps to mapping transition risks and 
opportunities from each of these areas are 
similar and are along the same lines as any risk 
assessment: 

TRANSITION RISK AREAS 
While working through corporate plans and strategies, 
as well as climate plans and strategies, you can lead 
conversations on transition risks. The degree to which 
these areas of risk and opportunity are relevant 
to an organisation depends on the organisation’s 

scale, its business sector and specific activities, the 
location of its operations (including its supply chains), 
demographics of its workforce and customers, existing 
infrastructure and many other variables. It will also 
depend on the response of governments, regulators, 
consumers, and competitors. 

Generally, to achieve climate goals and 
commitments, sufficient progress needs to be 
made in three key areas:

1. Policy, regulatory and legal changes and 
developments

2. Market forces and technology

3. Consumer preference and reputational risks.

Within these are sub risk areas to consider, 
including:
• Pace

>  The impact of legislative changes will be acute if 
shifts occur quickly.

>  But the longer you wait to act, the harder it will be 
to adapt, the more it will cost (in resources and 
disruption) and people will have less time to adjust.

• Goals and outcomes clarity
>  Understand what you need to achieve in your area 

and your operations to get to net zero and be clear 
from the outset on the outcomes you expect.

• Sentiment and behaviour
>  Public awareness is high on topics like carbon 

footprints, perception of carbon intensive 
industries and acting while we can make a positive 
difference. Consumer sentiment and expectations 
change. There is increasing reputation risk from 
not doing enough quickly enough.

>  However public behaviour and individual 
contribution to change, is not shifting as fast 
as sentiment, so engagement and ongoing 
communication is key.

• Low carbon energy 
>  The transition to renewable energy sources has 

implications on how we heat and power buildings 
and how we power transport systems. 

• Education and skills
>  Do the users of new ways of working, and new 

technologies and systems have the understanding 
and capability to optimise outcomes?

>  Does your organisation, supply chain and local 
area have the skills base to deliver your goals?

EXTERNAL INTERNAL

Step one 
•  Understand the plans 

and strategies of policy 
makers and regulators 
for your sector.

•  Use horizon scanning 
and scenario analysis 
to identify what could 
affect you.

Step one 
•  Understand the 

goals or objectives 
underpinning what you 
want to achieve. 
Define the expected 
outcomes.

Step two 
•  Identify the risks and 

opportunities related 
to your plans and 
strategies.

•  Consider the impact 
on your organisation’s 
operations, customer 
base and future plans.

Step two 
•  Identify the risks 

and opportunities 
related to delivering 
your objectives and 
outcomes.

Step three 
•  Assess the likelihood, 

impact and velocity 
of the risks, costs 
and benefits of the 
opportunities.

Step three 
•  Assess the likelihood 

and impact of the risks, 
costs and benefits of 
the opportunities.

Step four 
•  Incorporate mitigation 

and adaptation actions 
into your strategic 
architecture.

Step four 
•  Incorporate mitigation 

and adaptation actions 
into your strategic 
and operational 
architecture.
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• New ways of working and delivering services
>  Change everything you do and how you do it to 

have less climate impact.

• Decision challenges 
>  Challenges (such as judicial reviews) of decisions 

on environmental or climate grounds are 
increasing.

>  You may also face challenge from individuals 
or organisations who feel adversely affected by 
policies you implement to move towards transition.

• Activism
>  The climate agenda is at the centre of public 

debate and activism is likely to continue. If you are 
not seen to be doing enough, or the right things, 
your organisation could be targeted.

• Unintended consequences or associated risks 
>  Solutions to achieve net zero should not have 

unintended consequences for wider sustainability 
goals or bring increased risks in other areas.

• Impact on people
>  Change impacts how people live, work and 

communicate, so identify which groups will be 
impacted (in what ways) and engage with them.

• Vulnerable communities
>  Evidence shows those that emit the least (primarily 

vulnerable communities) will be hardest hit by 
transition. Proper consideration must be given to 
these groups, with safety nets where needed.

• Understanding is evolving
>  Transition risks are, by nature, dynamic. We are 

doing new things and using new technologies, so 
our understanding of climate impacts and carbon 
footprints is evolving quickly. Risk and financial 
strategies must be agile enough to respond. 
Build in the threat of obsolescence and being left 
behind.

• Finance
>  Getting the right funding for plans can be difficult, 

as can using the right partners over the right 
timescales, and with agreed outcomes.

>  Stress testing all financial plans against climate 
scenarios is a key part of financial management 
expectations now. We will see revaluation of assets 
and other impacts in response to climate risks, but 
also need to model the impact of transition risks.

• Powers
>  Be clear on whether you have the powers to 

implement your plans. Be clear on what you can do 
now and what you may need to lobby for, or work 
with partners to implement. 

• Partnership and influence
>  You can act beyond what is in your direct control. 

Use partnerships and influence to mitigate risks 
and maximise opportunities.

AUTHOR

Alix Bedford (alexandra.bedford@uk.zurich.com) 
is Risk Proposition Manager at Zurich Municipal. 
A strategic risk professional with over 17 years’ 
experience working both with and within the public 
sector, Alix’s current role involves looking at the key 
emerging and evolving areas of risk impacting the 
public sector now and in the future. Alix is leading 
on sustainability risk within Zurich Municipal, 
looking at climate, workforce and data risk areas.

Zurich Municipal is one of the leading providers of 
insurance and risk expertise to UK organisations 
in the public, education, health, housing and 
voluntary sectors. With over 25 years’ experience 
and a dedicated team of consultants we can offer 
your organisation tailored services and products to 
protect and grow your organisation.  
zurich.co.uk/municipal

References
1 oxfordlearnersdictionaries.com/definition/english/transition_1

Stress testing all financial plans 
against climate scenarios is a key 
part of financial management 
expectations now.
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SECTION 3.1
DUNDEE CITY 
COUNCIL’S  
CLIMATE ACTION 
PLAN
Naomi Clarke, Sustainability and Climate 
Change Officer at Dundee City Council co-
developed the Dundee Climate Action Plan in 
partnership with communities, and private and 
public organisations. 

A year after Dundee City Council declared a climate 
emergency, its Action Plan is making progress, even 
with an ongoing focus on the COVID-19 pandemic.

Dundee is the first Scottish local authority to publish 
a plan in direct response to the climate emergency. 
In March 2018, Dundee City Council signed the Global 
Covenant of Mayors for Climate and Energy, committing 
the Dundee Partnership to develop a climate action 
plan within two years to reduce city-wide carbon 
emissions by 40% by 2030, while ensuring we are 
prepared for climate change. 

The change in dialogue, as a result of the Climate 
Change (Emissions Reduction Targets) (Scotland) Act 
2019, which came into force in October 2019, plus 
the declaration of a climate emergency in June 2019, 
led the Council to align its targets with the Scottish 
Government’s new target of net zero greenhouse gas 
emissions by 2045.

The Covenant required that cities develop a climate 
action plan. In collaboration with public, private and 
community organisations, the Dundee Climate Action 
Plan ensures cooperation and commitment across  

Heating and lighting accounts for 
70% of the emissions in Dundee, 
so this is a priority area.
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the City to meet our targets. My manager, Bryan Harris 
and myself led on the development and coordination 
of this Plan.

Sixty-four actions were identified by partners, 
across the themes of energy, transport, waste 
and resilience.

Three types of actions were defined:

1. Those that have direct impact on emissions 
and resilience, such as an energy efficiency 
programmes.

2. Those that help to deliver or implement the 
direct actions, such as undertaking research, 
securing funding, measuring and monitoring.

3. Those that enable the delivery of actions, such as 
developing governance and project management 
frameworks.

Half of the actions in the plan are direct actions. These 
are the first set of projects in a long-term pathway to 
achieve the net zero target. Much more detailed and 
ambitious interventions will have to be identified. This 
will need ongoing input from academics, businesses 
and communities across the four themes. 

The first direct actions include:
Energy
Heating and lighting accounts for 70% of the emissions 
in Dundee, so this is a priority area.

• City scale behaviour change on energy use, which 
is to be developed.

• Whole life costing of new developments and 
renovations for long-term cost savings.

• Complete non-domestic energy efficiency (NDEE) 
of council properties. NDEE is an energy saving 
contract for council buildings, retro-fitting LED 
lights and heating controls, for example.

• Retrofit energy efficiency measures in all council 
buildings across the City.

• Install proven technologies like solar 
photovoltaics (PV) across public and private 
properties.

• Research the feasibility of using local water 
bodies for renewables. Energy from rivers, lakes 
and reservoirs could replace gas in homes.

• Identify and fund district heating opportunities.

• Ensure new infrastructure is capable of 
renewables-based district heating, as well 

as integration with low carbon transport, for 
example, hydrogen power. District heating (or 
heat networks or teleheating) is a system that 
distributes heat generated in a centralised 
location. A system of insulated pipes can 
distribute heating and cooling to residential and 
commercial properties in a distinct area.

• Dundee City Energy Services Company (ESCO) to 
coordinate planning and funding.

Transport
• Deliver the Dundee Cycling Strategy, including 

behavioural campaigns and infrastructure.

• Create a new waterfront active travel hub.

• Launch a low emission zone.

• Increase low carbon buses and taxis.

• Increase electric vehicle infrastructure.

• Introduce e-bikes for hire.

• Install hydrogen generation equipment and a 
hydrogen refuelling station at Michelin Scotland 
Innovation Parc, plus the introduction of 
hydrogen buses in Dundee. The new Michelin 
Scotland Innovation Parc (MSIP) is a joint venture 
between Michelin, Scottish Government, Dundee 
City Council and Scottish Enterprise to deliver 
Scotland’s centre for driving innovation and 
investment in sustainable mobility and low 
carbon energy. 
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Waste
• Develop and implement circular economy 

projects identified by the Circular Tayside 
initiative, and deliver a circular economy 
education strategy across the City. A circular 
economy is restorative and regenerative by 
design, keeping products, components and 
materials at their highest utility and value.

• Promote city-wide waste education.

• Reduce single use plastics.

• Maintain continuous communications to improve 
recycling participation.

• Develop zero waste projects, for example, Zero 
Waste Scotland is working with schools to identify 
ways to reduce food waste. 

• Apply a whole life costing approach to 
developments to ensure resilient low carbon 
buildings with minimal waste.

• Stimulate reuse, upcycling and repairing 
opportunities and skills.

• Support the Scottish Government’s Deposit Return 
Scheme and other viable take back schemes.

• Trial smart waste technology. 

• Provide advice and support on resource 
efficiency and climate risk management for 
businesses in Dundee1.

Resilience
• Develop placemaking and green infrastructure in 

design through collaboration across disciplines 
including: air quality, transport, waste, renewable 
energy, community, trees and biodiversity, 
planning, sustainable materials in building, and 
building infrastructure. 

• Complete surface water management plans.

• Increase local food growing opportunities.

• Make transport and energy networks resilient.

• Enhance biodiversity and protection.

• Increase trees across the City.

• Use soft engineering techniques for coastal 
management.

• Create community resilience networks.

• Employ smart communications.

• Create public health information campaigns and 
disaster emergency response.

How has this been implemented?
A climate leadership group will be created with 
representatives from different public, private and 
community sectors in Dundee to help identify and 
drive the more ambitious and detailed actions needed 
to reach net zero. Actions will be monitored and 
coordinated by Dundee City Council, with regular 
reports from partners on their specific actions.

A stakeholder event will be held annually to review 
the plan and allow partners to develop new ideas that 
further develop the plan. 

What was involved in the planning?
This commitment was driven by:

• National and international commitments like the 
Paris Agreement and Climate Change (Emissions 
Reduction Targets) (Scotland) Act 2019.

• Tackling fuel poverty.  

• Maximising economic opportunities.

• Decarbonising energy.

• Creating city resilience.

• The Scottish Climate Emergency Declaration2.

A baseline emission's inventory was carried out, 
with 2005 as a baseline. A 24% reduction in carbon 
emissions was achieved between 2005 and 2015. 
Under a low carbon scenario, emissions will reduce by 
53% by 2030. However, we now need to look at much 
more ambitious projects that will help us reach our net 
zero target by 2045. 

Council property and services account for four per 
cent of the total greenhouse gas emissions for the City. 
A city-wide approach is essential and collaboration is a 
key feature of this Plan.

We held a visioning workshop in August 2018 with 20 
different public, private and community  

With 2005 as a baseline, a 24% 
reduction in carbon emissions 
was achieved between 2005 and 
2015. Under a low carbon scenario, 
emissions will reduce by 53%  
by 2030.
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organisations. This initially led to over 100 actions. 
Smaller workshops and meetings helped refine these 
actions to 64 across the four themes.

As part of the Covenant, a climate adaptation plan 
is required alongside the mitigation actions. A risk 
and vulnerability assessment was carried out across 
ten policy sectors. This involved smaller workshops 
grouping related sectors together, for example energy, 
buildings and transport.

Data from the Met Office shows that Dundee will 
become warmer and wetter in summer and hotter 
and drier in winter. This will lead to more surface water 
and coastal flooding, greater intensity and frequency 
of storms, and an increase in the heat island effect3. 
Impacts identified include: damage to infrastructure; 
disruption of services; interruptions to supply chains, 
tourism and businesses; as well as changes to the 
natural environment and human health. The actions 
proposed in the Plan reflect these impacts.

What steps were taken to pass the Plan?
The Plan had to be approved by our management 
team and the policy and resources committee. It 
also had to go through a strategic environmental 
assessment public consultation process, as well as 
approval from the partners involved with the Plan.

Did anything go wrong?
When we were close to taking the original Plan to 
committee, the Council declared a climate emergency 
in response to the actions of national governments. 
This required us to rethink our targets and narrative. 

However, the climate emergency has really helped to 
galvanize and promote the Plan. We have had further 
partners in the City recognise the urgency of the 
climate crisis, wanting to collaborate with the Plan in 
light of this renewed interest.

MANAGING THE RISKS
Climate change has been identified as a key risk to the 
Council, where areas of concern include likely impact 
on infrastructure and service delivery. 

In order to evaluate the risks associated with climate 
change in Dundee, a series of risk and vulnerability 
assessment workshops were carried out across ten 
industry sectors. Various impacts were identified for 
the local future climate predictions. An initial action 
plan was proposed to adapt to and mitigate these 
impacts. These actions included physical, natural and 
social adaptations to help build resilience in Dundee. 

As a port city, in addition to run off flooding, Dundee 
has high exposure to coastal flooding, which is 
exacerbated by rising sea levels and larger storm 
surges. This risk is being addressed by the installation 
of flood barriers, underway at Broughty Ferry. 

Other achievements so far include:

• Following the closure of the Michelin factory, 
a long-standing large-scale manufacturing 
employer in Dundee, the Michelin Scotland 
Innovation Parc (MSIP) has been created. The 
MSIP is now at the forefront of the climate 
change movement and a centre for excellence in 
the transformation of our transport sector.

DECLARING A CLIMATE EMERGENCY
Up to April 2020, 1,490 jurisdictions in 29 countries 
had declared a climate emergency. Populations 
in these jurisdictions amount to over 822 million 
citizens, 60 million of which, live in the United 
Kingdom. Over 90% of the UK population live in 
climate emergency declared areas - over 450 
councils. 

In April 2019, the first parliaments in the world to 
declare a climate emergency were the Scottish and 
Welsh Parliaments. 

On 1 May 2019, the United Kingdom’s Labour Party 
received unanimous support for a non-binding 
motion in favour of a climate emergency declaration 
in the House of Commons. The UK became the first 

country in the world for a bi-partisan parliament to 
declare a climate emergency. 

In June 2019 Dundee City Council declared a climate 
emergency, recognising the serious and accelerating 
environmental, social and economic challenges faced 
by climate change. The Dundee Climate Action Plan 
was published in December 2019.

Further partners in the City 
recognise the urgency of the 
climate crisis and want to 
collaborate with the Plan.
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• The Council has long been a proponent of electric 
vehicles and a leader in the field, with a city-wide 
recharging network of 75 chargers, support for 
electric cars such as free off street parking and 
the UK’s largest council-owned electric vehicle 
fleet.

• The launch of an inter-city electric bus route 
between Dundee and Edinburgh.

• The assembly of 54 turbines for the Neart na 
Gaoithe offshore wind installation. 

What advice or guidance would you give to risk 
managers who may want to take similar steps?
Collaboration across multiple disciplines is essential. 
There can be considerable overlap and also 
opportunities for cooperation between sectors.

We need to quantify emissions’ reduction of actions 
accurately to assess our progress against targets. This 
requires extensive scenario modelling and specialist 
knowledge. This is the next important step for us 
and should be considered at the outset for other 
organisations.

References
1energy.zerowastescotland.org.uk
2bbc.co.uk/news/uk-scotland-scotland-politics-48077802
3nationalgeographic.org/encyclopedia/urban-heat-island

AUTHOR

Naomi Clarke (naomi.clarke@dundeecity.gov.uk) 
is Sustainability and Climate Change Officer at 
Dundee City Council. Naomi is implementing the 
Council’s Climate Action Plan in partnership with 
communities, private and public organisations. 
With a wealth of experience, spanning large-scale 
business recycling projects to community-led 
grassroots action on climate change, Naomi has 
a strong understanding of environmental issues 
facing businesses and the community and the role 
of sustainable development in overcoming these.

Dundee City Council provides a wide range 
of information and services to residents and 
businesses in Dundee, a creative and dynamic city 
in north east Scotland. dundeecity.gov.uk
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SECTION 3.2
RISK MANAGEMENT AND THE DUNDEE 
CLIMATE ACTION PLAN
Well publicised protests to highlight the damage 
we are inflicting on our planet, and unprecedented 
weather events such as storms and extreme weather 
temperatures, are all attesting to the lasting effect of 
our heating climate.

The UK was the first country in the world (for a bi-
partisan parliament) to declare a climate change 
emergency in May 2019. Dundee City Council swiftly 
became the first Scottish local authority to publish its 
plan for climate change in response.

The target set by the Scottish Government of securing 
net zero greenhouse has emissions by 2045 is an 
ambitious one. There is clear commitment to enacting 
change from Dundee City Council in expediently 
gathering influential stakeholders to support the cause 
and shape a plan for the City that will be stretching and 
challenging to deliver upon.

Within the Dundee Climate Action Plan, enabling 
actions such as developing governance and project 
management frameworks are where risk management 
will feature most and will have the greatest impact.

Robust risk management processes should be fully 
integrated within the project management operations 
to ensure risks are identified early. Effective mitigations 
should be implemented to minimise the likelihood and 
severity of climate change risk. This will not be easy to 
achieve given the range of stakeholders involved in the 

execution of the plan – all of whom will come to the 
table with different ambitions and driving forces. The 
focus needs to be centred on achieving the target set 
in the plan to ensure a consistent approach.

There is reference by Dundee City Council to a risk 
and vulnerability assessment as part of the climate 
adaptation plan process. This should go some way to 
recognising the impact of change on service delivery, 
on residents and visitors to Dundee, as well as on 
future development and infrastructure projects. 

For any project of this significance and scale, there 
should be a comprehensive risk register closely 
monitored and reviewed and updated regularly, as 
part of project reporting. The stakeholder group 
should be clear on how the risk management element 
of the project will run and should escalate rising and 
emerging risks back to Dundee City Council as plan 
coordinators. 

Having undertaken a baseline emissions inventory to 
understand the starting point, the challenge for the 
Council will be managing the risk of inconsistencies in 
future results, as they will come from different sources. 
Accuracy and confidence in the data will be essential 
for tracking delivery of the plan and reaching key 
milestones. This should be a highlighted risk on the 
register for the delivery team. 

The collaboration spoken about is commendable. This 
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is a real example of public, private and community 
sectors coming together to work towards the 
achievement of a common goal. There is a risk that 
climate change could be viewed as an isolated and 
specific project rather than an integrated part of 
wider decision-making within the Council. The impact 
on energy and the environment should be a real 
consideration in strategic decision-making.

The COVID-19 pandemic has significantly altered the 
way we live and work. For many of us, there has been 
a shift from going to work, to working from home. How 
has this impacted on environmental goals and targets? 
It is likely that a reduction in commuting has had a 
positive effect on emissions, but does each employee 
driving rather than taking public transport, and 
using extra gas and electricity at home, have a more 
significant negative impact?    

Environmental conditions will not remain in a 
constant state while long-term climate action plans 
are being delivered. Future and emerging risks need 
to be part of plans that are flexible and adaptable to 
changes in personnel, as well as climate conditions 
and challenges. Dundee City Council has recognised 
this and have factored in how the City is likely to be 
impacted by climate change in coming years. 

HOW DOES GOOD RISK MANAGEMENT BENEFIT US 
IN DELIVERING A CLIMATE CHANGE AGENDA?
The Global Risks Report 2020 by the World Economic 
Forum ranked climate action failure as the second 
most likely risk to materialise and the risk with the 
greatest impact. This should be front and centre in a 
council’s strategic risk register. 

High level climate change mitigation strategies 
should include controls to:

• Enact physical change to existing practices, for 
example, improving office energy efficiency, shift 
to electric council vehicles. 

• Change the hearts and minds of its residents 
to become more environmentally aware, for 
example, recycling rewards. 

• Future proof the environment, for example, 
sustainable new buildings and educating the next 
generation. 

• Preventative measures for known risks, for 
example, installation of physical protection for 
areas susceptible to flooding or increased tree 
inspections following a dry, hot summer. 

HAS INSURANCE BEEN CONSIDERED AS PART OF 
THE CONTROL FRAMEWORK?
When we think of insurance, we usually associate 
this as providing relief when disaster strikes, but 
the insurer’s role is changing from reactionary to 
preventative. They are becoming more proactive in 
supporting clients to avoid or limit the damage caused 
by significant incidents. This includes those as a result 
of climate change. Insurance companies are taking 
steps to encourage better environmental practices. 

New insurance options are emerging as our climate 
changes. Investments in clean energy, reduced carbon 
footprints and sustainable building can result in 
significant future savings. Green insurance is one such 
arrangement of incentivising customers to implement 
green initiatives, such as funding for adding new 
sustainable materials or offering premium discounts 
for those using clean energy.

Examples include insurers who may reward for the 
development and purchase of electric cars, or the 
installation of energy-efficient windows and appliances 
or solar panels. 

We can all learn from the proactive approach taken by 
Dundee City Council. It is important that we act now 
and take steps to meet the climate change challenge 
head on and raise the profile of climate change risk 
throughout the organisation. Organisations need to 
strengthen resilience and work closely with partners, 
stakeholders and residents towards creating zero 
carbon communities.
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SECTION 4.1
A GIANT CARBON NEUTRAL LEAP FOR 
NOTTINGHAM HOMES
Katie Greenhalgh, Energy Projects Manager at Nottingham City Council discusses how the energy 
award-winning Council is tackling fuel poverty and carbon neutrality through innovation in  
domestic retrofit. 

Nottingham City Council is leading on an ambitious 
plan for Nottingham to become the UK’s first carbon 
neutral city by 2028 to tackle the climate and ecological 
emergency. To meet this objective, innovative solutions 
are required that can be scaled up across the city. 

With housing comprising 35% of the city’s carbon 
emissions, this is a key sector to tackle when aiming for 
carbon neutrality. It also represents a step change in 
the way we build and retrofit homes. ‘Energiesprong’, 
or energy leap, could be one solution.

Nottingham City Council owns around 26,000 homes, 
which are managed by Nottingham City Homes. 
Much progress has been made in improving the 
performance of these properties. We have installed 
40,000 energy efficiency measures and 4,000 solar 
photovoltaic (PV) systems, with 51% of homes now 
having an EPC C rating and 41% an EPC D rating, far 
outperforming the average for housing generally 
across the city. However, there is still a lot of work to 
do to reach a high level of energy efficiency and local 
energy generation, to support the ambitious target for 
a carbon neutral Nottingham. 

FUEL POVERTY
Although Nottingham’s fuel poverty rates have 
improved from 18.4% in 2012 to 13.9% in 2018, an 
estimated 18,666 households remain in fuel poverty 
across the city. Nottingham’s 2018-2025 Fuel Poverty 
Strategy1 sets out an ambition to provide affordable 
warmth and healthy homes for all citizens, achieving 
this through: 

• Reducing energy bills

• Improving energy efficiency, and 

• Maximising household income.

Projects such as the Nottingham and Nottinghamshire 
Warm Homes Hub2 go some way to addressing this, 

providing a range of income and energy efficiency 
advice, as well as funding for some efficiency 
measures. Even with such initiatives, a radical step 
change is required to meet the city’s objectives.

ENERGIESPRONG 
Since 2016, the Energiesprong model has been trialled 
in Nottingham’s homes as a way to reach net zero 
carbon standards and achieve significant reductions 
in energy bills for residents. Energiesprong is a Dutch 
whole-house refurbishment standard and funding 
approach creating high energy performance and 
desirable homes. It uses money that would be paid on 
energy bills and maintenance to fund improvement 
works completed in just ten days through advanced 
off-site manufacture. 

Importantly, tenants benefit from reduced and fixed 
energy bills, as well as a guaranteed comfort standard, 
which provides a minimum temperature, volume of hot 
water and electrical appliance load, driving households 
out of fuel poverty.

The Energiesprong pilot in Nottingham was the first in 
the UK. It has been delivered through the Horizon 2020 
Remourban project, which funded the gap between the 
funding envelope (comprised of energy plan payments 
from tenants, maintenance budgets, and other funding 
streams such as Feed in Tariffs, the Renewable Heat 
Incentive and Energy Company Obligation). However, 
the current cost of the solution remains high, due to 
its innovative nature and relatively immature supply 
chain, with most low carbon measures tested to some 
degree in isolation, but rarely packaged together as a 
whole house solution. 

Through this pilot, we have procured improved 
performance for ten homes, rather than improvement 
measures. This means that the contractor must 
guarantee the house will be adequately heated year-
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round, have an adequate supply of hot water and 
enough power for standard appliances within the 
tenants fixed price energy plan. The contractor is, 
however, free to achieve this performance through 
their own design and any combination of measures 
they determine will bring the house to the required 
standard. The contractor is required to guarantee this 
performance over 30 years, through monitoring actual 
results, rather than modelling based on the design 
they put forward.

This approach brought a range of challenges to 
be addressed:

• Contractors were not used to the performance-
based approach and requirements of the tender, 
which limited the pool of potential bidders.

• New contracts had to be drawn up which 
addressed the approach, including guaranteeing 
performance over 30 years and warranties to 
ensure additional maintenance spend was not 
required over the lifetime of the contract.

• Effective monitoring systems had rarely been 
required on retrofit projects and it became 
evident that limited options were available to 
provide the data and accuracy required.

The solution provided for the pilot homes, which 
included a mixture of houses and bungalows, included 
prefabricated, insulated wall and roof panels, low 
temperature communal heating provided by a ground 
source heat pump, private wire electricity fed by solar 
PV, and thermal and electrical storage. Much of the 
infrastructure is housed in a self-contained energy 
module, sited adjacent to the homes, allowing for easy 
access for maintenance. The solution provides near 
net zero energy retrofit at <1,500kWh per year.

It was calculated that the homes should have been 
paying £1,800 a year for their energy usage, but it was 
found that only £600 was paid on average, resulting 
in under-heated, cold and draughty homes that put 
vulnerable tenants at risk of poor health. After the pilot 
was completed, the tenants paid £500 a year for all 
their energy needs, with a guaranteed comfort plan, so 
they can enjoy warm homes without worrying about 
the cost of energy. Through the design process and 
consultation with residents, significant improvements 
were also made to the design of the homes and public 
realm, resulting in homes the tenants love to live in. 

PROGRAMME FUTURE
Nottingham City Council is now embarking on a 
second phase of deep retrofits, with funding secured 
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through Interreg NWE for the E=0 project, ERDF for the 
DREeM project and BEIS for the Whole House Retrofit 
project. These projects will enable a further 325 homes 
to be improved and over 975 tonnes of carbon to be 
saved each year. It is hoped that increasing the volume 
of homes retrofitted to this standard and developing 
the supply chain sufficiently will ensure the model 
becomes viable without subsidy, so can be rolled out 
to many more homes. 

The E=0 and DREeM projects are well underway, 
transforming 155 hard to heat homes. The contractor 
has used lessons from the first pilot to speed up 
time on site and reduce costs for the rollout. This 
includes additional offsite assembly, wall panels built 
with windows and doors already integrated, and a 
new controls package to allow better optimisation. 
They have also set up a factory at Nottingham City 
Homes’ depot to develop the supply chain and reduce 
manufacturing time.

The Whole House Retrofit project will continue with 
the Energiesprong rollout but will also trial an 
alternative phased approach to retrofit, known as 
Destination Zero. This approach will make incremental 
improvements to homes, in line with a traditional 
asset management approach, bringing together 
innovative products and methods to create a whole 
house design that delivers a net zero solution. The 
different approaches will be evaluated to understand 
the impacts on tenant bills and the business case for 
installation.

Nottingham City Council continues to innovate, 
leading on the carbon neutral agenda and tackling 
fuel poverty. In addition to addressing the energy 
efficiency of homes and installing low carbon heating 
and generation technologies, we are also looking for 
new, untapped sources of energy. D2Grids is one 
such project, funded by Interreg NWE, which seeks 
to establish whether is it feasible to use abandoned 
coalfields as a resource for hot and cold water storage 
for local supply. If successful, the project will install a 
fifth generation district heating and cooling system to 
homes in the north of the city. 

The current programme is expected to run until March 
2022, so there is much work to do to complete the 
325 retrofits. Importantly we have to prove the model 
and drive down costs by developing the supply chain 
to become self-funding and available to many more 
properties in Nottingham and beyond. 

With Government backed schemes such as the Green 
Homes Grant and Local Authority Delivery funding, 

and support from Energiesprong UK who advocate 
for more ambitious retrofit standards. It is hoped 
that low carbon domestic retrofits will become more 
mainstream as the current landscape we are working 
in is small, with a handful of ambitious suppliers and 
innovators. 

The current skills gap will also be supported through 
programmes such as the Midlands Energy Hub Green 
Homes Grant Skills Training Competition. 

We are confident we will soon see a shift in the 
capability, ambition and scale of intervention in the 
sector and the range of benefits it brings as we strive 
for a green recovery which supports the City’s carbon 
neutral goals. 

References
1nottinghamcity.gov.uk/information-for-residents/housing/fuel-
poverty-strategy
2warmhomeshub.com
To find out more about Nottingham’s Carbon Neutral 2028 
plans visit: nottinghamcity.gov.uk/cn2028. To find out more 
about the domestic retrofit projects visit: nottinghamcity.gov.
uk/information-for-residents/community/investing-in-green-
infrastructure
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SECTION 4.2
RETROFITTING HOMES  
HOW TO MINIMISE RISK
On 27 June 2019, the UK became the first major 
economy to pass laws to end its contribution to global 
warming by 2050. This requires the UK to reduce all 
greenhouse gas emissions to net zero. Climate change 
has become a concern that can no longer be ignored 
so the UK’s implementation of international climate 
obligations is positive.

The heating of residential homes is one of the four 
highest carbon emitters in the UK, which is why the 
Government is focusing on retrofitting homes to 
increase energy efficiency. However, retrofitting UK 
homes in such a short time is a mammoth task. 

There appears to be little centralised government 
planning on this achievement and who will be 
responsible for overseeing it. Delays now will lead to 
a scramble to reach the target in the future. A lack of 
a centralised strategy has led to individual councils 
adopting their own targets and methods of achieving 
them. We also must ask whether the construction 
industry has the skills and capacity to meet the target.

While we don’t want to detract from the need to 
reduce carbon emissions, it’s important to highlight 
the potential risks that could result from a race to zero. 
The hope is that a standardised regulatory system 
is implemented soon, averting a climate and a legal 
catastrophe.

CAPACITY
Reports from the Institute of Engineering and 
Technology, as well as environmental think tank Green 
Alliance, have identified Energiesprong's standard 
as a viable retrofit approach that can be scaled up. 
As Katie outlined, Energiesprong is a Dutch initiative 

which transforms old homes to meet modern energy 
efficiency standards. It achieves this by using new 
technologies such as prefabricated facades, insulated 
rooftops with solar panels, smart heating and 
ventilation systems.

However, the UK has some of the least energy efficient 
homes in Europe, with a third built before the Second 
World War. A report released by the Institution of 
Engineering and Technology and Nottingham Trent 
University states that to meet the target, 26 million 
retrofits are needed, which means a rate of refit of 
around 1.5 homes every minute from now until 2050. 
While there is concern the target will not be met, we 
should also be wary of rushing, as short cuts now will 
give rise to future legal claims. 

A STANDARDISED APPROACH
We have not seen a centralised government strategy 
or regulatory framework outlining how the target will 
be achieved. On 18 June 2019, the British Standards 
Institution published PAS 2035:2019 Retrofitting 
Dwellings for Improved Energy Efficiency – Specification 
and Guidance. While TrustMark holders will be required 
to comply with PAS 2035 when retrofitting homes, 
the Government has not taken control of how or 
when the retrofits will be implemented, or who will 
oversee them. Furthermore, many of the technical 
requirements in PAS 2035 are optional, which could 
lead to a lack of compliance.

We have seen how retrofits can inadvertently make 
homes less energy-efficient and susceptible to damp 
and fire. For example, the Grenfell Tower tragedy and 
also the disastrous external wall insulation retrofit in 
Preston, which left over 300 homes uninhabitable. 
Clear regulation is vital in preventing a tsunami of 
claims against contractors, developers and councils.

There has also been little indication as to how the 
initiative will be funded. Her Majesty’s Treasury 
will publish a report setting out principles to guide 
decision-making during the transition to net zero. 
Inevitably, an underfunded initiative will increase costs 
in the long run.

While there is concern the target 
will not be met, we should also be 
wary of rushing, as short cuts now 
will give rise to future legal claims. 
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For certain properties, such as listed buildings, 
competing regulations are at play. An attempt to satisfy 
both listed building regulations and energy efficiency 
targets could result in neither being achieved. Forward 
planning and a standardised approach on how and 
whether listed buildings should be retrofitted is 
important.  

A WILD WEST APPROACH 
Some councils are going further than the ambitious 
2050 target. Bristol City Council was the first council to 
declare a climate emergency. The City of York Council 
has set a target of becoming a carbon neutral city by 
2030, and Nottingham City Council plans to become 
the first carbon neutral city in the UK by 2028. 

While the cause is noble, the rush to meet targets 
quickly, could exacerbate the risk of poor retrofits. The 
Government-funded research group Energy Systems 
Catapult states that: “achieving net zero significantly 
earlier than 2050 in our modelling exceeds even our 
most speculative measures”.

Furthermore, this piecemeal approach leads us to 
wonder what energy efficiency standards councils 
are adhering to. What will happen to the areas that 
aren’t as environmentally proactive as Bristol, York and 
Nottingham? Will the Government impose sanctions 
on councils that don’t act? The longer the Government 
takes to deliver a strategy, the less time there will be to 
implement initiatives.

SKILLS SHORTAGE
Another consideration is whether the UK construction 
industry is prepared to meet the 2050 target. 
According to the Federation of Master Builders, 
demand for many key trade-persons such as roofers, 
plumbers and plasterers far outweighs supply. The 
UK’s departure from the EU could exacerbate the 
labour shortage, which risks inadequately qualified 
trade-persons being tasked with the retrofits.

We have not seen a centralised 
government strategy or regulatory 
framework outlining how the 
target will be achieved.
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BESPOKE SYSTEM OF DISPUTE RESOLUTION
Even the best planned and regulated approach will 
inevitably give rise to disputes. Therefore, it would be 
worth implementing a standardised dispute resolution 
approach to assist parties before disputes escalate, 
to keep dispute costs down and to allow works to 
progress simultaneously. 

Reducing our net carbon emissions to zero is a 
great aspiration. However, a race to zero without 
proper planning, management and funding could 
make homes less energy efficient and even render 
properties unsafe or uninhabitable. It is in everyone’s 
interest to have a proper regulatory framework to 
meet the target. We have learnt lessons from previous 
retrofitting schemes (such as Grenfell) and cavity and 
external wall insulation fit-outs, so centralised and 
local government should be in a good position to 
standardise a regulatory system at the outset.

MINIMISING RISK IN AN ATTEMPT TO REACH NET ZERO 
• Take the obligation to reduce carbon emissions 

seriously. 

• Set realistic targets. 

• Implement and follow a standardised 
regulatory framework.

• Appoint someone/a body to oversee the 
initiative.

• Standardise performance ratings. 

• Consider how the initiative will be funded.

• Don’t encourage or incentivise contractors to 
take short cuts. 

• Consider how targets will apply to all buildings, 
for example listed buildings.

• Consider whether there is a sufficient supply 
of construction skills and assist with training 
schemes. 

• Implement a bespoke system of dispute 
resolution..
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SECTION 5.1
LEARNING FROM 
PAST FLOOD EVENTS 
Natalie Makin, Energy Services Team Leader at 
Stockport Homes Group (SHG) discusses how the 
organisation has implemented new measures 
to monitor and mitigate flooding to properties, 
learning from past flood events.

Over one year on from flooding at two of our sites 
within the Borough, SHG remains committed to 
learning from the experience. The flooding had varying 
degrees of impact and we are trying to understand 
why it happened and how we can mitigate against 
future incidents.

What took us by surprise is that the properties that 
flooded during August 2019 weren’t deemed to be at 
risk based on information readily available from the 
Environment Agency. In the days after the flooding, 
SHG officers ran a series of in-house GIS maps with 
property data and the information available from 
the Environment Agency so the data was easier to 
interpret to be presented to our newly formed flood 
risk group.

FLOOD ZONES
One of the sites that flooded was identified as on the 
edge of a low risk flooding zone. Officers made the 
decision to work with a consultant to produce a more 
in-depth and high-level flooding assessment, which 
could take into account more bespoke data sets and 
run scenarios for all our housing stock.

The consultant’s report will also provide Stockport 
with analysis on culverts and riparian ownership 
and responsibility. This will further form a working 
partnership and once completed this will help 
the flood risk group make an informed decision 
about further properties that may need adding to 
programmes of work for targeted flood defence 
measures. The group meets regularly with the 
consultants to discuss progress, possible next steps 
and further areas of work, as data is updated.

In the meantime, officers within the flood risk group 
have subscribed to weather warnings, which are then 
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cascaded to the group depending on the severity of 
the warning. Sandbags and other provisions are also 
now kept at our stores, so they are easily available. If 
rapid flooding occurs the on-call officer can get these 
distributed. Prior to last year’s floods sandbags weren’t 
easily available and we struggled to access any when 
needed, due to demand when the floods hit. 

FLOODED SITES AND REMEDIAL WORKS 
Site one  — Six properties (including bungalows) 
at a new build site (four years old)

These properties were flooded to a depth of six inches 
during heavy and adverse rains in 2019. They have 
a brook running behind them, which rose up and 
flooded land nearby and subsequently flooded the 
properties. It remains undetermined exactly what 
caused the flooding (a report is being carried out) but 
there are various elements that may have contributed 
to such a rapid rise in water levels. All six properties 
needed the ground floors to be completely stripped 
out, including internal walls, plasterwork, kitchens, floor 
coverings, doors, frames and skirting boards, and have 
been replaced.

As part of the works the decision was made in 
collaboration with the local council to take the 
opportunity to have flood resilient components 
installed to all six properties. Part of this process 
included visiting numerous suppliers and attending 
demonstration days to see products in action.

The components installed include:

• All ground floor PVC windows

• Front doors and seals 

• Rear combination windows and doors

• Air bricks

• Non-return drainage valves to all drainage 
systems

• Water proofing to all external walls

• Underfloor sub floor pumps

• Two self-activating flood barriers to the front 
and side door of the bungalow (which have been 
added to our annual maintenance programme to 
check operation and condition.)

Site two — A series of 1950-60s ground floor flats

These ground floor flats were originally thought to 
have been flooded by heavy rainwater entering from 
the living room patio entrances. After an investigation 
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it was found that the surface water drainage system 
had become blocked by tree roots at the highest 
point of the scheme. This had been leaking into the 
surrounding ground, which had become saturated 
over a long period of time. When heavy rains hit, the 
surface water had nowhere to go and sat on top of the 
already saturated ground and flooded the properties. 
Minor works were needed at these properties. The 
local council was also involved in instructing the 
supplier to attend and unblock the surface water 
drainage system.

WHAT HAS CHANGED
As a result of the flooding in August 2019, there is 
a heightened awareness of flood risk throughout 
our organisation. Flooding is becoming much more 
prevalent and is therefore higher up the risk agenda. 
As an organisation we are taking a more proactive 
approach to flood risk and are incorporating 
collaborative working for the first time. Our flood 
risk group has representatives from across the 
organisation and meets regularly with our local council.

One important lesson we have learnt is that we can’t 
take historic information and studies as being 100% 
accurate now. What was once classed as a 1 in 100 
year flood risk may now actually be a 1 in 50 year risk 
due to the adverse impacts of climate change, small 
dynamics can have a much larger impact. We need to 
make sure regular assessments are carried out and 
see if some mitigation measures can be implemented 
to reduce any risk. Resources need to be in place to 
continually update and review flood risk assessments 
and flood plans. 

We are currently working with a specialist consultant 
and are in the final stages of producing an in-depth 
flood risk report. This will help to identify areas for 
potential capital investment works, areas where 
mitigation measures may be needed, and also inform 
on riparian rights. Riparian rights are important as they 
indicate our responsibilities. We are implementing 
inspections on relevant culverts and waterways as we 
have an obligation to repair and inspect those that 
pass through our land. 

An independent flood risk assessment is required as 
part of the planning process for any land identified to 
be developed for new homes within flood risk zones 
two or three. If flood risk mitigation measures are 
needed, we may carry out a further assessment on 
the impact of the proposed mitigation. All of this will 
be cross referenced against our assessment by the 
flooding consultants once completed too. Where we 

deem necessary we may also carry out a flood risk 
assessment even if it doesn’t sit in flood risk zones two 
or three, for example a site near a brook.

The findings of the flood risk assessment could 
influence the layout of a building or development and 
we will work closely with our development partners to 
implement the recommendations and implemented 
mitigation methods which could include but not 
be limited to, raising the floor level of a building, 
sustainable drainage systems, infiltration systems and 
underground storage tanks.
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SECTION 5.2
FLOOD PROOFING 
THE FUTURE
Peter Mason, Executive Director, Public Sector 
and Education at Gallagher shares some 
innovative solutions to offer protection in the 
event of a flood

It’s generally accepted the climate is changing, and 
increased incidents of extreme weather are becoming 
the norm. The reasons behind this are complex but 
the fact remains that we are faced with a warming 
world.

The examples given by Natalie demonstrate how 
historical data may no longer hold all the answers 
and a more regular review process may be needed to 
ensure flood resilience remains high.

Organisations that take time to fully understand the 
interaction between the components of flood risk will 
be in a far better position to manage and mitigate 
the risk in the future, compared to those who rely on 
historical methodologies to plan. That is not to say that 
historical methodologies are no longer useful; they 
are. However, recognising the impact of seemingly 
innocuous issues will make a difference.

A good example of unintended consequences may be 
the solution of a small project to cure local ponding 
on recreation land next to a new development. While 
the project might cure the initial problem, there still 
needs to be water management. If we move water, 
we need to know its direction, speed of travel and 
likely destination. Urban areas are less permeable 
and runoff has to go somewhere. This needs to 
be considered when ponding is alleviated to avoid 
creating a potentially bigger risk. In this case it could be 
that moving the water from recreation land results in it 
settling in low lying concrete areas in surrounding local 
housing developments. 

Additional considerations, such as changes to 
agricultural practices, should be considered. While 
these changes may be happening miles from the 
site under review, the impact may be significant. For 
example, a field that has always been deeply ploughed 
is likely to accept less precipitation if ploughing ceases 

and the surface becomes hard packed following a 
change of use. In this example the speed at which 
rainwater enters local streams and rivers will increase. 
Downstream communities, unaware of the change in 
use, will be confronted with unexpected and rapidly 
rising water levels, potentially leading to flooding.

INSURANCE
Unfortunately, flooding incidents are becoming 
more common. It is not surprising therefore that the 
insurance industry has already taken action to mitigate 
their own risk.

Insurance is based on the principle of the many paying 
for the losses of the few. When a risk arises with the 
potential to impact society this principle no longer 
works as the risk becomes systemic. The few become 
the many and the risk of loss becomes almost a 
certainty.

Changes to agricultural practices 
must also be considered.
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Flood risk has become a systemic risk no longer 
manageable through traditional risk transfer 
methods. In the UK this has been addressed through 
collaboration of the Government and the insurance 
industry in the creation of FloodRe. The principle 
behind this scheme is for a levy to be applied to every 
home insurance policy sold in the UK. The levy creates 
a fund from which claims are paid for policyholders, 
who may otherwise be deprived of cover from the 
traditional insurance market.

Every insurer offering home insurance in the UK 
must pay into FloodRe. This levy raises £180 million 
every year. In the event of a valid home insurance 
claim for flooding the insurer pays the claim, which is 
reimbursed from the FloodRe fund.

At present FloodRe does not offer commercial entities 
protection. That remains the province of the insurance 
market. As a result many organisations (public and 
private) are unable to buy cover, or may have an 
increased premium and an unmanageable excess.

Thankfully, organisations in this difficult position can 
now look to some innovative solutions that may offer 
some form of protection.

FLOODFLASH 
This is not a traditional insurance solution, but a 
parametric solution predicated on certain parameters 
being met for a pre-agreed payment. Parametric 
weather-related solutions have been used extensively 
across the world for many years. 

A good example would be the Caribbean, where the 
risk of seasonal hurricane damage is high. Parametric 
solutions allow governments and corporations to 
hedge their risk of hurricane damage by paying a 
premium to an insurer. However, unlike traditional 
insurance, the organisation does not have to prove 
loss. As long as the wind blows at a certain intensity for 
a certain period of time, the money is made available 
to them. This speeds up disaster recovery and 

Flood risk has become a systemic 
risk no longer manageable 
through traditional risk transferred 
methods.



removes the need to maintain financial reserves for 
this purpose.

The innovation FloodFlash brings to the parametric 
solution is the use of mobile connected sensor 
technology attached to one or more buildings to 
measure the depth of water during a flood incident. As 

soon as the sensor detects water levels above a pre-
agreed level a payment is made. This can be used how 
the policyholder sees fit. Policies can be customised for 
a property portfolio or single properties, allowing large 
and small entities to benefit.

FLOOD EXCESS INSURANCE
This is nothing new, but the innovation comes from 
an online platform to access quotations and coverage. 
This is a traditional insurance solution providing excess 
dropdown cover to fill the gap left by an imposed flood 
excess of up to £100,000. 

This facility has been warmly welcomed by 
organisations without the resource to deal with large 
uninsured losses. It is an ideal solution for smaller 
organisations such as parishes and community 
councils but is also relevant for larger local government 
and educational establishments. (These are brief 
product descriptions only. Please refer to policy 
documentation paying particular attention to the terms 
and conditions, exclusions, warranties, subjectivities, 
excesses and any endorsements.)

The above use existing concepts with a degree of 
innovation, providing options for those impacted by 
our changing climate.
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TOP TIPS WHEN SEEKING PROTECTIONS
1. Understand your portfolio. Don’t just have 

a list of properties and postcodes. Identify 
which properties are single and multi-story 
and what is the value at risk. After all, how 
often is the third floor of a tower block 
impacted by flood?

2. Understand the exposure. If looking for 
traditional insurance protection, make sure 
your property sums insured are correct. The 
Building Cost Information Service (BCIS) of the 
Royal Institution of Chartered Surveyors in 
their quarterly briefing forecast a 17% rise in 
building costs. If correct, your current building 
reinstatement values may be inappropriate. 

3. Decide what risk you want to carry. 
Flood buy-back insurance can offer almost 
ground up cover when added to your primary 
insurance coverage. However, how does that 
fit with your risk financing strategy? Is it logical 
to carry the first £25,000 of a property claim, 
but purchase drop down flood cover to almost 
zero? Be consistent in your risk retention 
strategy and align it to your ability to manage 
unbudgeted costs

4. Challenge flood models. Not all are equal. 
You may have local knowledge not reflected in 
some models.

5. Decide what you want to fund. If 
traditional protection is not required, what are 
you trying to fund? Consider what your flood 
response plan says. How much would it cost 
to implement it? It may not give you all the 
answers, but it will give a known starting point.

6. Find out if you can share the cost. Weather 
related risk does not recognise artificial 
boundaries like national and county lines. Is it 
worth speaking with peers in your locality to 
see if a parametric solution would benefit all? 
With the need to collaborate becoming more 
pressing, a collaborative risk financing solution 
may be worthwhile.
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SECTION 6.1
PROTECTING YORK FROM FLOODING
Steve Wragg, Flood Risk Manager at City of York Council discusses how a coordinated approach is 
essential to manage the complexities of flood risk in the City, which is predicted to increase due to 
climate change. 

Flooding is a natural process and it is not technically, 
economically or environmentally feasible to prevent 
all flooding. However, a risk-based approach targets 
resources to areas with the most beneficial effect in 
reducing flooding impacts. 

Several bodies have responsibility for flood risk 
management at a local level and historically it was 
difficult for councils to take a coordinated or strategic 
approach. 

Following the flooding of 2007, which affected over 
55,000 homes and businesses across the UK and 
caused £3 billion worth of damage, the Flood and 
Water Management Act 2010 (FWMA) was introduced 
to provide legislation for the management of risks 
associated with flooding and coastal erosion. This gave 
City of York Council major new responsibilities as the 
lead local flood authority (LLFA) for its area.

York is at risk from a range of flood sources: almost 
4,000 properties are potentially at risk from our rivers, 
and severe storms can cause significant disruption to 
travel networks, properties and businesses. 

FLOOD RISK IN YORK
Rivers
York is well known for flooding from its rivers. The 
Environment Agency (EA) has permissive powers to 
manage flood risk on main rivers (Ouse, Foss and 
others) and leads in the management of flood risk 
from this source.

The EA’s well-established catchment wide monitoring 
enables early warnings for York, so river flood events 
are predictable. This allows a consistent and effective 
multi-agency response in accordance with the Council’s 
emergency flood plan.

Flood defences protect most communities from 
flooding on the River Ouse, Foss and their tributaries. 
An extensive programme of investment is currently 
underway to ensure our defences can manage the 
impacts of climatic change.

Many areas in the City benefit from flood defences 
constructed following flooding in 1978 and 1982. 
These events triggered a defence building programme, 
which has successfully defended many communities.

However, all of the areas protected from the Rivers 
Ouse and Foss are susceptible to floodwater bypassing 
the defences, both through the sewerage system 
and by surface water outfalls. To manage this, each 
protected area has a pumping station on the sewerage 
system. These are operated as the river rises, pumping 
flows forward to a point outside the protected area. 
These pumping stations are owned and operated by 
Yorkshire Water, and close cooperation between all 
partners is vital to ensure the holistic solution works 
effectively as rivers rise. 

A network of smaller, ordinary watercourses in the 
Council’s area are predominantly in the permissive 
management of four internal drainage boards (IDB), 
which have responsibility for a defined network 
of watercourses within their districts. Agricultural 
landowners pay the IDBs to drain their land. Where 
the board’s watercourses and ditches pass into urban 
areas, a special levy is raised against properties that 
gain a benefit, via council taxation to fund drainage 
and flood risk management works.

Surface water 
Surface water flooding occurs when rainfall exceeds 
the capacity of piped systems or cannot soak into the 
ground. It results from high intensity rainfall and can 
be aggravated by pipe or channel blockage.  

Detailed knowledge of the effects of surface water 
flooding is limited in many cities. Such flooding is 
difficult to predict and record due to its localised 
effects and brief duration. The effect of events that 
have been recorded in York are of localised flooding at 
various locations across the city. This pattern is typical 
in the Council’s area and is considered to be due to the 
flat topography, which does not cause rapid runoff on 
a large scale. 



Nationally produced surface water flood mapping 
gives an overview of the scale of risk. However, it is 
extremely unlikely the modelled flood risk areas would 
be affected simultaneously, as the rainfall that causes 
this type of flooding is usually very localised, with a low 
likelihood of occurring. 

Rainwater falling on impermeable surfaces in 
developed areas drains into either surface water or 
combined sewers (which convey both surface water 
and sewage). Historically the use of combined sewers 
was standard practice, with excess flow in times of 
storm discharged through combined sewer overflows 
to an adjacent watercourse. A large part of the central 
core of the City of York, like many cities, is drained in 
this way. Post-1930s development is largely drained by 
separate sewerage systems with surface water sewers 
ultimately discharging to local watercourses. 

Groundwater flooding occurs as a result of water rising 
up from an underlying aquifer or from water flowing 
from abnormal springs. This tends to occur after long 
periods of sustained high rainfall, and the areas at 
most risk are often low-lying, where the water table is 
more likely to be at shallow depth. 

Although there is no experience of flooding from this 
source in York, local authorities in many areas have 
responsibilities to address ground water flooding 
issues. Solutions can often be extremely complex and 
can take significant resource to implement.

FLOOD RISK MANAGEMENT 
Lead local flood authority (LLFA)
As LLFA, the Council has a role in overseeing all local 
flood risk issues and working in partnership with all 
other flood risk management authorities. A range 
of responsibilities support this role, including the 
investigation of significant flood events.

Maintaining highway gullies and 
their connected drainage network 
effectively is essential to ensure 
the safe passage of vehicles, to 
prevent runoff into adjoining land 
or properties, and to manage the 
risk of litigation from all users.
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A key function of the LLFA is the investigation of 
flood events to identify the impacts of flooding, 
design future resilience strategies and ensure all 
relevant partners work together to deliver the 
required outcomes to realise these.

Highway authority
The Council has a duty to maintain the public highway 
network. It has a responsibility under the Highways 
Act 1980 to drain the highway of surface water and 
maintain highway drainage systems. Highway gully 
locations are clear, but like many cities there is often a 
limited record of the drainage system serving them or 
details of connectivity. 

Maintaining highway gullies and their connected 
drainage network effectively is essential to ensure 
the safe passage of vehicles, to prevent runoff into 
adjoining land or properties, and to manage the 
risk of litigation from all users. Funding for highway 
drainage can be significant, and cyclical renewal and 
reinstatement of systems is essential. Many highways 
authorities have to build detailed evidence bases to 
justify such spend and ensure the continued support 
for the service is maintained, among many other 
competing priorities and expectations.

Planning authority
The role of the planning authority in flood risk 
management is to avoid inappropriate development in 
areas at risk of flooding, and to mitigate the impacts of 
surface water runoff from new development.

The Council takes a risk-based approach when 
determining planning applications in accordance with 
the National Planning Policy Framework. This assesses 
both the vulnerability to flooding for the development 
itself, and the risk of causing flooding to neighbours. 
All authorities have a strategic flood risk assessment 
to ensure vulnerable development types are steered 
to areas of lowest risk. In addition, many councils, York 
included, set local policy and/or guidance to drive 
developers to submit proposals that use sustainable 
drainage measures to ensure they provide benefit in 
drainage and flood risk terms through the life of the 
development.

Riparian owner
As a landowner, the Council is the riparian owner 
of land fronting both main river and ordinary 
watercourses passing through the City. Riparian 
owners have various duties with regard to drainage 
and flood risk management. They must allow water 



to flow over land without any obstruction or diversion 
which would affect the rights of others, to accept 
flood flows and, to maintain the bed and banks of the 
watercourse, free from obstructions affecting the flow 
of water.

In essence flood risk management authorities 
are funded to use permissive powers to carry out 
functions in lieu of riparian owners’ duties but 
competent authorities are likely to be called upon 
to uphold these riparian functions as they are able 
to fund and deliver such works. It is therefore likely 
that councils such as York, carry out maintenance or 

flood prevention works on land that they own even 
where another body such as the EA or an IDB has a 
permissive power to do so.

COMMUNITY ACTION, RESILIENCE AND 
CATCHMENT SOLUTIONS
Community resilience
We cannot always prevent floods from happening. 
It is therefore essential that our communities have 
an understanding of their flood risk to prepare and 
take appropriate action before, during and after 
a flood. This action, along with any action of flood 
risk management authorities, emergency planners, 
local resilience forums (LRFs) and partners, can help 
minimise flooding impacts.  

Even in locations where investment in flood risk 
management infrastructure has led to measures 
that protect communities from significant flooding, a 
residual flood risk remains. In York the Foss Barrier 
reached the extent of its design pumping capacity due 
to record flood flows on the River Foss in 2015. The 
communities behind the barrier benefited in many 
flood events in the 20 years since its construction but 
were not prepared for the consequences of record 
flooding in the catchment.

We cannot continue to build walls 
and embankments higher and 
higher without severing the city 
from its rivers, and impacting 
on the way in which residents, 
businesses and tourists enjoy 
riverside environments.
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Communities are encouraged to engage with 
risk management authorities by developing an 
understanding of their rivers and local drainage 
systems. Reporting flood incidents or blocked drains 
and watercourses can help develop this. All can learn 
from flood events and co-developing interventions to 
reduce future impacts.

Home and business owners are encouraged to have 
a flood plan. Community flood warden initiatives in 
many locations are facilitated and supported by risk 
management authorities. Flood wardens represent 
their local community in times of flood, they carry 
out active monitoring of local becks and rivers, liaise 
directly with flood risk management authorities 
to obtain the latest forecasts and work with local 
residents to ensure they understand how they can 
take action to minimise the impact on themselves and 
their property.

Property flood resilience measures have become 
commonplace in the last 20 years. Flood doors, 
door guards, airbrick covers, pumps, flood resistant 
mortars and plasters, raised electrics and many other 
approaches, can make a home or business resistant 
or resilient to the impacts of future flooding. A range of 
government initiatives have supported the uptake of 
measures after several large flood events. 

A kite marked British standard, and many innovative 
solutions have been developed by an enthusiastic 
cohort of resilience companies across the country. 
However, the uptake of such measures is still low due 
to lack of understanding of products, low awareness 
of flood risk, and an expectation that flood risk 
management is the responsibility of government and 
its agencies, rather than individual home and business 
owners. 

CLIMATE SCALE SOLUTIONS
Predictions indicate that the country will experience 
warmer, wetter winters and hotter, drier summers 
with more extreme rainfall events all year round. As a 
result, flooding of greater magnitude and frequency is 
expected.

Three Yorkshire Dales rivers - the Swale, Ure and Nidd 
- form the Ouse upstream of York. Flood flows in major 
events are significant with around 600 tonnes of water 
a second flowing through the city from a catchment of 
more than 3,000km2.

The current investment in flood defences across the 
City is taking an adaptive approach to climate change. 
We cannot continue to build walls and embankments 
higher and higher without severing the City from its 

rivers, and impacting on the way in which residents, 
businesses and tourists enjoy riverside environments.

The defences are being built to a level that will provide 
protection against a severe flood event with climate 
change allowances through to currently known 
2040 levels. Future climate change resilience will not 
be attained through direct protection measures in 
the City but through catchment scale interventions 
across the wider catchment area. Work has begun 
to better understand what will be required but it is 
clear that measures such as afforestation, moorland 
management, land usage changes and wholescale 
flood storage will be complex in their scale and 
difficulty to implement across many administrative and 
land ownership boundaries.

Like many local authorities, City of York Council has 
declared a climate emergency and a range of initiatives 
are being developed to deliver challenging outcomes 
to better manage the city in light of climate change: 
flood risk management will play a considerable role in 
this ambition. 

It is clear that the need for all flood risk management 
authorities to cooperate and work together has never 
been stronger, but we must do so if we are to make a 
positive change and safeguard future generations.
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SECTION 6.2
THE LEGAL ISSUES 
OF COMPLEX  
FLOOD RISKS 
As Steve has identified, it is crucial for councils to take 
a coordinated approach to flood risk management. 
Some UK areas are at greater risk of flooding than 
others. York is at risk from a range of flood sources 
and properties remain at risk of flooding from rivers. 
Additional risks arise from storm damage which can 
cause disruption to properties, businesses and the 
public. Most councils will have areas at risk of surface 
water flooding and will need to ensure drainage 
systems work effectively.

Considering Steve’s approach to flood risk 
management, and the need for effective maintenance 
or flood prevention works, it is also important to bear 
in mind the legal liabilities and potential outcomes that 
can follow a flood event.

ESCAPE OF WATER — NUISANCE AND NEGLIGENCE 
What happens if a reservoir floods or there is 
an escape of water from council land, causing 
damage to adjacent land or property? 
As a landowner, a council owes a duty in both 
negligence and nuisance to take reasonable steps to 
prevent natural occurrences on land causing damage 
to neighbouring properties.

This situation arose in Leakey v National Trust [1980] 
where the court held that a defendant is liable for 
a naturally occurring hazard on the land if they are 
aware of the danger and failed to act with reasonable 
prudence to remove the hazard. 

The threshold requirement in nuisance is two-fold. 
Firstly, the landowner has to be aware there is 
something on the land escaping onto a neighbour’s 
land that is unreasonably interfering with the 
neighbour’s use and enjoyment. Secondly, the owner 
has to have had a reasonable opportunity to abate it. 
Only when those two conditions have been satisfied 
is a landowner liable to their neighbour in nuisance. It 
does not matter how much care they have taken.
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Vernon Knight Associates v Cornwall County Council 
[2013] provided further guidance on this duty. It was 
found that when a landowner has knowledge of issues 
arising on their land which might interfere with a 
neighbour’s use and enjoyment of their land, there is 
a duty to take reasonable steps to prevent it arising. 
Each case will be fact sensitive. But where a landowner 
fails to do what is reasonable they will be liable for any 
foreseeable loss and damage caused.

A further example of flooding from a reservoir onto 
neighbouring land was in MJ Cordin and Ors v Newport 
City Council [2009]. Flooding had occurred after heavy 
rainfall when a reservoir overflowed into a brook. The 
council had created the reservoir on its land. Cordin 
and other residents’ homes were damaged by flooding 
from the brook behind their homes. 

It was alleged the Council had been negligent in the 
operation of the flood prevention scheme in failing to 
control the flow from the reservoir into the brook by 
the operation of a sluice gate. Expert evidence found 
that the automated control gate had fallen into disuse 
so, in this instance, the control gate was not adjusted.

Had the Council properly operated its flood prevention 
system, the flood storage reservoir could have been 
drained without any flooding. It was therefore liable in 
negligence for the damage caused.

DRAINAGE AND SURFACE WATER FLOODING
What are the legal liabilities and risks arising 
from blocked drains?
Issues with drainage systems can arise when rainfall 
exceeds capacity, often when the drain is blocked or 
requires repair. This can lead to surface water flooding 
or ponding of water on the highway, which may cause 
damage to the highway or result in an accident. 
It could also lead to water flowing onto adjoining 
property, causing damage to land or buildings. 

The highway authority owes a duty pursuant to Section 
41 of the Highways Act 1980. Case law tells us this 
duty includes the maintenance and repair of highway 
drainage. However, the duty does not extend to 
improving the drainage or installing drainage where 
none exists. 

Important cases to be aware of are:
• Burnside v Emerson [1968] 

In this case the Claimants were driving along a main 
road during a torrential rainstorm. A car coming 
from the opposite direction drove into a pool of 
storm water across the road causing a collision. 
Although it was found the highway authority had 

installed a good drainage system, it had not been 
maintained. The highway authority was responsible 
as the failure to maintain the drainage system had 
led to the build-up of surface water. 

• Department of Transport, Environment & The 
Regions v Mott MacDonald Limited, Amey Mouchel 
Limited and Cornwall County Council [2006]
Three road traffic accident claims arose as a 
result of standing water on the highway, due to 
drains blocked with silt, debris and vegetation. The 
drainage system was found to be an intrinsic part 
of the design of a modern road. As a result, the 
statutory duty was not restricted to the ‘surface’ 
and maintenance extended to the ‘structure and 
fabric of the roadway’. The highway authority was 
found to be liable for failing to maintain the drains. 

A storm which temporarily and suddenly floods a 
road despite a normally effective drainage system, is 
unlikely to lead to a finding of liability on behalf of the 
highway authority. However, as the case law above 
suggests, liability is likely to attach where a stretch of 
road persistently floods during wet weather due to 
blocked drains. The highway authority can still defend 
these claims if they can evidence a Section 58 defence 
and can provide evidence of a reasonable system of 
inspection and maintenance. 

STORM DAMAGE
What about the risk to properties in the event 
of storms?
High winds and storms pose the risk of falling trees 
and damage to properties. There is an additional 
risk to the public and road users. In some cases, the 
consequences of falling trees can be fatal.

The duties arise under common law negligence, the 
Occupiers’ Liability Act 1984 and the Highways Act 1980. 
Councils must take reasonable care to ensure that all 
visitors to land owned and/or occupied by them are 
reasonably safe.

As a landowner, a council owes 
a duty in both negligence and 
nuisance to take reasonable steps 
to prevent natural occurrences 
on land causing damage to 
neighbouring properties.
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Occupiers are expected to undertake regular tree 
inspections that, due to their location, could put 
people or property at risk. In the case of Mark Alan 
Chapman v London Borough of Barking & Dagenham 
[1998] a driver was rendered paraplegic as a result of a 
tree landing on his vehicle during high winds in excess 
of 80mph. It was found the Council had not carried out 
regular inspections of road-side trees. They undertook 
reactive inspections and responded to complaints, 
but this was not a proactive system. It was expected 
there should be a 'full' inspection of trees close to the 
highway at least every three years.

DEFENDING FLOODING AND STORM  
DAMAGE CLAIMS

• Where there are inspection and maintenance 
systems for managing reservoirs, councils 
should ensure they are up-to-date and reviewed 
regularly to satisfy a court they are taking all 
reasonable steps to minimise the risk of flooding.

• Ensure flood prevention schemes are being 
operated effectively. Keeping records to identify 
and map well known flood risk areas will assist 
the authority to demonstrate the risks have been 
considered and assessed. 

• Keep records of any preventative measures taken 
when flood warnings are issued and if a flooding 
event occurs, document the response. For 
example, signposting people to flood defences 
and managing road diversions.

• In the event of a flood damage claim, consider 
whether the claim can be shared with other 
parties including: landowners, occupiers of land, 
water undertakers, the Environment Agency or 
contractors.

• Consider obtaining expert evidence on causation 
to narrow the issues at a very early stage. 

• Consider adapting systems of maintenance and 
inspection for drainage to ensure these are able 
to sustain and withstand the changing weather 
conditions. 

• Document systems of maintenance and repair 
of drainage systems, to include gully cleansing 
records.  

• Ensure there is a tree maintenance policy that 
sets out the regime for planting, maintaining, 
surveying and protecting trees. Prioritise 
inspections based on the risk a particular tree 
poses and consider usage zones to dictate the 
frequency of inspections. 

• Consider undertaking emergency checks 
following severe weather or storms for trees in 
areas of high public use. 

• Collaborating with neighbouring authorities 
and working in partnership with flood risk 
management authorities is imperative for 
councils to enable them to plan and prepare 
for climate change and adverse weather. With 
further challenges to resources, councils should 
be mindful of all steps to minimise exposure to 
the complexities of flood risk claims, so they can 
be defended.
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Liability is likely to attach where a 
stretch of road persistently floods 
due to blocked drains.
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