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EXECUTIVE SUMMARY  
This report provides a high level summary of current academic, professional and policy 
literature, pertaining to the UK’s resilience to flooding events in the medium to long term (up to 
2060). It also draws on evidence obtained from the key stakeholders involved in flood risk 
management and the ICE’s Regional Directors. A main aim of the report is to provide evidence 
and to assess resilience in terms of ameliorating negative impacts of flooding on quality of life 
and economic activity. It considers low impact/high frequency and high/impact, low frequency 
events and all causes of inundation and their interaction. 
 
Flood risks are increasing across the UK in all sectors. Traditional ways of responding to this are 
no longer going to be able to cope as the climate changes and public expectations demand a 
risk-free environment. This is going to require both new adaptive approaches to be developed 
and better communications between the key stakeholder responsible and also outside of these 
groups, with the general public. There is a need to develop new sustainable approaches to 
Flood Risk Management (FRM) that are adaptable, flexible, reversible (if needs be) and resilient. 
This type of approach has been shown to save money in whole-life costs terms, but requires 
much more engagement by all stakeholders in a life-long learning commitment. At present, the 
complex arrangements for managing flood risk across the UK are generally militating against an 
effective and sustainable response to the challenges. 
 
Nevertheless FRM in the UK is comparable with the situation and approaches taken elsewhere 
in the world. There are certain areas where international practice may be ahead of the UK, 
where for example, there is a single agency responsible for delivering the whole range of FRM, 
but there are also areas where the UK leads, such as in risk-based performance assessment. 
 
This report has shown how complex the situation is with regard to FRM in the UK. Not only are 
the arrangements across the UK diverse and involve hundreds, if not thousands of individuals 
and agencies, but the baseline information as to how the organisations discharge their, usually 
non-statutory obligations, is often elusive.  
 
Given this, the development of a clear picture of the risks, the changes in these risks and the 
ways in which they are being addressed across all the responsibilities and constituent agencies 
and organisations is not possible given the open access information readily available and also 
the complexity of the situation, with more than 700 actors engaged in various aspects of FRM 
across the UK. This report has presented many of the key facts but, due to the timescale of 
preparation, still lacks as clear and incontrovertible evidence in a number of areas as would have 
been hoped. 
 
In the period since the ICE Learning to Live with Rivers (Fleming et al, 2001) report there have 
been a lot of reports, studies, investigations and some new initiatives but very limited delivery 
on the ground of more sustainable flood risk management. The most significant change in UK 
thinking has been in a shift from ‘flood defence’ to ‘flood risk management’; recognising the 
need to manage the risk to an acceptable standard rather than provide defences against all 
flood risks. A lot of the recommendations from the report have been implemented at least to 
some extent.  
 
The Foresight Future Flooding report in 2004 identified much of the likely risks and the potential 
effectiveness of responses, including the ‘do-nothing’ (steady as we go) approach. This 
demonstrated that a number of shifts in approach would be needed if future flood risks were to 
be managed acceptably. The main elements included the need to adapt rather than attempt to 
address all the problems by large infrastructure ‘defences’; better engagement of everyone in 
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the processes of learning to live with changing risks; and the need for more skilled and 
competent professionals and others to deliver this perspective. Foresight also looked at the 
relative sustainability of the options available to respond in the future. 
 
Sustainability, although enshrined in various legislative instruments in the UK constituent 
countries and statutes establishing the main agencies, is an approach seldom properly taken up, 
usually due to constraints, boundaries or perceived costs. In England responsibility for 
sustainable communities lies mainly with CLG rather than Defra, where the main FRM 
responsibilities are. Ofwat, having consulted on its’ sustainability duty, seems to have translated 
this into a requirement under the AMP5 business planning process, for companies to produce 
plans to control the carbon footprint of their operations. Each of these organisations still 
considers that the economic element of sustainability assessment prevails in any capital or 
operational investment. A recent review of sustainability assessment as part of flood risk 
assessment processes in England suggests that although there is clear potential for the 
sustainability assessment of spatial plans to contribute to flood risk management goals, in 
practice this is not widespread.  
 
There are plans by Defra to provide the EA in England with a supervisory role over all FRM. 
Certain agencies and others (e.g. the ICE Regional Directors, Appendix A) question whether the 
EA can fulfil both an environmental protection role and a FRM role at the same time without 
conflict. 
 
There is a need to join up the water cycle – as currently the issues concern flooding – whereas 
only 2 years ago much of the UK was concerned about drought. Government needs to take a 
stronger lead on this. The Government’s white paper for a sustainable future should give the 
lead on this and the proposed new legislation in England and Scotland provide an opportunity 
to take a more holistic approach. IN England the MSFW 20 year strategy should make sure this 
type of approach is developed. Much can be learnt from other countries such as Australia on 
integrated water management. 
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1. Introduction  
This report provides a high level summary of current academic, professional and policy 
literature, pertaining to the UK’s resilience to flooding events in the medium to long term (up to 
2060). It also draws on evidence obtained from the key stakeholders involved in flood risk 
management and the ICE’s Regional Directors. A main aim of the report is to provide evidence 
and to assess resilience in terms of ameliorating negative impacts of flooding on quality of life 
and economic activity. It considers low impact/high frequency and high/impact, low frequency 
events and all causes of inundation and their interaction. Its’ importance is underlined by 
statements in a number of recent reports: 

‘More than two million homes are currently at risk from coastal or inland flooding in the UK and 
there are plans to build three million new homes by 2020, with a significant proportion on 
known floodplains. Coupled with changing weather patterns and the potential impact of 
climate change, this means that the level of flood risk in the UK looks set to increase’ (Guy 
Carpenter & Co. (leading risk and reinsurance specialists), 2007) 

‘The floods during June and July 2007 were a wake-up call. The three months from May to July 
were the wettest (in England and Wales) since records began and the events that followed have 
been linked to the deaths of 13 people. They also resulted in damage to approximately 48,000 
homes and 7,000 businesses. Power and water supplies were lost, railway lines, eight 
motorways and many other roads were closed and large parts of five counties and four cities 
were brought to a standstill.’ (Pitt Review, 2007)  
 
Prior to 2007, flood damage in the UK cost an estimated yearly average of Ł1,400M (Evans et 
al, 2004a) and was estimated to rise to some Ł30bn in England and Wales by 2080. Events in 
the summer of 2007 were much more severe in a number of areas than had been experienced 
in living memory and clearly demonstrated the growing vulnerability of the UK to climate 
change consequences of heavier and more prolonged rainfall. Loss of utility supplies showed for 
the first time how key infrastructure could be impacted; a point made at the start of the century 
in the ICE’s Presidential Commission report ‘Learning to Live with Rivers’ (Fleming, 2001).  
 
In the same report it was indicated that in England and Wales at the time of reporting ‘…more 
than 700 authorities are involved in flood alleviation’. The inefficiencies arising due to the 
fragmentation of the responsibilities for Flood Risk Management (FRM) have also been 
highlighted in many other reports, most recently, for England, in the Government consultation 
on ‘improving surface water drainage’ (Defra, 2008).  
 
In the period since the Fleming report the most significant change in UK thinking has been in a 
shift from ‘flood defence’ to ‘flood risk management’ and also to a stance that includes 
sustainability (e.g. HM Government, 2007); recognising the need to manage the risk to an 
acceptable standard rather than provide defences against all flood risks (Fleming et al, 2001). 
This has been accompanied by the EU Water Framework Directive (WFD) (Directive 2000/60/EC) 
and now the incoming Floods Directive (Directive 2007/60/EC), which addresses the omissions 
from the former in terms of flood risk management and in particular the future changes in the 
risk of flooding as a result of climate change.  

There have been numerous UK studies since 2002 looking at FRM, in particular, the relationship 
with climate change; developing sustainable, safe and secure communities; and other inter-
linked aspects of water management in many instances aspiring toward a more integrated 
approach. There have been only limited changes in the way in which FRM has actually been 
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delivered in many areas of the UK since the Fleming Presidential Commission reported.  The 
most significant are improvements in the development planning processes in England, with the 
replacement of PPG25 with PPS25, definition of a 3–tier flood zone system and the designation 
of the EA as statutory consultee in the planning process.  In Scotland, provision for sustainable 
flood management is now a statutory duty for the responsible authorities as part of the Water 
Environment and Water Services (Scotland) Act 2003, where ‘Sustainable flood management’ 
has been defined by the National Technical Advisory Group (2004) as: “…the maximum 
possible social and economic resilience against flooding, by protecting and working with the 
environment, in a way which is fair and affordable both now and in the future”.  

In England, the plans for hundreds of thousands of new houses, ecotowns and Local Authority 
Growth Points (Lock, 2007), have been widely criticised for expectations that these new 
developments would inevitably have to take place in flood plain areas and/or green belt land 
and that they do not adequately recognise environmental constraints, including flooding (RCEP, 
2007). Although the Government position on this, as stated in the recent white paper, does 
recognise the need to take a sustainable approach in the planning system and that this is key to 
the better management of future flood risk (HM Government, 2007). 

In other parts of the UK urban growth is planned to be rather more modest than in England. 
Although the principles underlying planning policies on flooding are broadly similar across the 
UK, the categorisation of flood risk and the approach to precaution varies (RCEP, 2007).  

Elsewhere in Europe and worldwide there has been a growing concern with increasing flood 
risks associated with the growth of urban areas and climate change. Climate change is expected 
to increase precipitation from latitudes 30o N and 30o S, with lower and more variable rainfall in 
tropical and subtropical regions. Extremes of weather will be more common, with more 
frequent disasters worldwide (Eisenreich, 2005). A global increase of extreme weather events is 
reported as one of the most noticeable changes detected as a result of recent global warming 
(Harvard Medical School, 2006). Globally, major weather-related natural catastrophes have 
increased significantly, from about 1.5 in the 1950s to 4.5 in 2006. Storms and floods are the 
most frequent and costly extreme weather events occurring in Europe, representing 77% of the 
economic losses caused by weather-related disasters between 1980 and 2006 (or 69% of 
overall natural catastrophic losses), with floods causing around  15bn of economic damage in 
2002 (CEA, 2007). 

Responding to increasing flood risk has traditionally been based on flood defence measures and 
at the coast, accompanying erosion protection. Recently, as the result of a large number of 
studies, this approach has been recognised as impractical to deal with the pace and scale of 
future risk increases (e.g. Evans at al, 2004b; ABI 2005; CEA 2007; Watkinson et al, 2007). The 
approach required is one in which the policy is to manage risk better and includes responses 
that: 

 Mitigate the effects by addressing the source of climate (and other) changes 

 Adapt to the effects by reducing society’s vulnerability to the impacts of climate change, 
which can include e.g. better flood protection and stronger land-use planning. 

Figure 1.1 illustrates the potential for adaptation to reduce the economic damage in terms of 
the two extremes of climate change, representing the opportunity also to provide benefits 
through mitigation. Although smaller infrastructural and non-structural adaptation measures 
are now of growing relevance to addressing FRM, the provision of large infrastructure is still 
going to be required to adapt may consequentially lead to problems of increased carbon 
emissions (explicit or embodied), reducing the mitigation effectiveness.   
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Figure 1.1: The Effects of Mitigation and Adaptation Measures on UK Economic Losses (ABI 

2005) 
 
In England, Defra’s guidance suggests that precautionary approaches may need to be taken for 
sea level rises or other situations where future adaptation may be technically infeasible or too 
complex to administer over the longer term. Whereas adaptation is the preferred approach in 
the majority of cases ‘where ongoing responsibility can be assigned to tracking the change in 
risk, and managing this through multiple interventions. This approach provides flexibility to 
manage future uncertainties associated with climate change, during the whole life of a flood 
risk management system. To consider a precautionary approach only, could lead to greater 
levels of investment at fewer locations.’ (Defra, 2006). The adaptive approach has been shown 
in a number of studies to provide the opportunity for significant cost savings compared with 
large upfront investments (e.g. Ingham et al, 2006). The other major benefit of the adaptive 
approach is it both provides inherent flexibility and reversibility and also avoids closing off 
options (Watkinson et al 2007). These are key attributes of providing sustainable flood risk 
management. 

Although this report deals with flood risk, this should not be seen in isolation from the rest of 
the water cycle especially as any measures taken to respond will need to comply with the Water 
Framework and Floods Directives simultaneously. This was recognised in Defra’s original Making 
Space for Water Strategy (Defra, 2004)  

2. High level drivers  

2.1 Summary of current strategic policy positions/goals of UK government  
High level policy drivers for flood risk management in England exist in several tiers. HM 
Government’s Policy Review 2007 (http://www.cabinetoffice.gov.uk/policy review/), together 
with specific EU policies (Figure 2.1) is the ‘top tier’, and the following ‘second tier’ government 
policies include the following: 
 

 HM Government’s (2007) white paper on planning for a sustainable future which 
includes challenges due to climate change and flood risk in its’ vision. 

 Planning Policy Statement PPS3: Housing (Communities and Local Government 2006) 
which responded to the Barker Review (HM Treasury 2004) recommending a step-change 
in housing delivery through a responsive land allocation system at local level. 

http://www.cabinetoffice.gov.uk/policy review/�
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 The government’s ‘Sustainable Communities Plan’ (0ffice of the Deputy Prime Minister 
2003) which concerns increasing affordable housing supply. 

 Planning Policy Statement PPS1: Delivering Sustainable Development (Commnunities and 
Local Government 2005) which sets out the strategic role of planning in delivering 
sustainable development. 

 ‘Planning and Climate Change’ (Communities and Local Government 2006) supplements 
PPS1 and concerns how spatial planning should help shape places with lower carbon 
dioxide emissions and resilience to climate change. 

  ‘Securing the future’ – the sustainable development strategy (HM Government 2005). 
 Planning Policy Statement PPS25: ‘Development and Flood Risk’: this is a sub-set of PPS1 

and expands policy on development in flood risk areas. 
 Communities and Local Government (CLG) Circular 04/2006 ‘The Town and Country 

Planning (Flooding) (England) Direction 2007’ (Department for Communities and Local 
Government 2006) which reinforces new consultation arrangements which must take 
place between local planning authorities and the Environment Agency and which 
reinforces PPS25. 

 The establishment by government of five regional Citizen’s Forums feeding into a 
Citizen’s Summit in 2007 is an expression of the government’s intent to foster 
public/stakeholder engagement which is mirrored in the government’s ‘Making Space for 
Water’ policy (see below). 

 UK Resilience is a Cabinet Office, cross-departmental initiative which has implications for 
flood event management (http:ww.ukresilience.info/), and reinforces the integrated 
hazards management strategy enshrined in the Civil Contingencies Act 2004. 

 The Treasury’s ‘Green Book’ (HM Treasury 2003) which sets out procedures for 
demonstrating value for proposed public investments; reflected in the PAG (Project 
Appraisal Guide) series (Ministry of Agriculture, Fisheries and Food 1999. 
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2.2 Current strategic policy positions of UK government (England) 
The latest Government policy framework for flood risk management in England is entitled 
‘Making Space for Water’ (MSFW) (Defra, 2004a).  This policy document was published as a 
policy consultation paper in Autumn 2004. Following the subsequent consultation exercise, the 
Government published its first response in March 2005 (Defra, 2005).  This response took 
account of the Foresight Future Flooding report (Evans et al., 2004).  Since then, a number of 
policy documents have been published under the MSFW banner by Defra (e.g. Defra, 2004b), 
including the Environment Agency’s consultation document entitled ‘Strengthening our 
strategic approach to sea flooding and coastal erosion management‘ (Defra, 2006).  MSFW is 
currently anticipated to be a 20 year strategy (Table 2.1).  It is concerned with consultation over 
proposals to give the Environment Agency lead responsibility in these areas in future. 

Table 2.1:  Key overarching principles in the Government MSFW flood policy (2005) 

 
 

 A more holistic approach to FRM – a whole catchment and whole shoreline approach 
consistent with the EU’s Water Framework Directive 

 Research on climate change to make a key contribution, and current allowances for 
climate change will be reviewed 

 All stakeholders at all levels of risk management to be involved 
 A better balance to be sought between the 3 pillars of sustainable development 

(economic, social and environment) in risk management 
 A risk-driven approach 
 Better risk information will be pursued, including better data on the consequences of 

flooding 
 Flood warning and flood awareness activities to be expanded (to address the social pillar) 
 Measures to improve resistance and resilience to flooding to be pursued (to address the 

social pillar) 
 An effective and pragmatic approach to be taken to considering the impact of flood risk 

in the land use planning process 
 Greater use of rural land use solutions such as creation of wetlands and washlands, and 

managed realignment of coasts and rivers; and priority research on the role of rural land 
management techniques (e.g. cultivation practice and woodland creation) (to address the 
environmental pillar) 

 More space will be made for water through appropriate use of realignment to widen river 
corridors and areas of inter-tidal habitat, and of multifunctional wetlands 

 Support for the concept of integrated management of urban drainage 
 Flood risk management will be embedded across a range of Government policies, 

including planning, urban and rural development, agriculture, transport, nature 
conservation and conservation of the historic environment 

 
 
 
A series of projects is currently underway to take each of the MSFW policies forward.  Defra’s 
High Level Targets (HLTs) support MSFW and are important in policy delivery (Defra, 2005a), as 
Outcomes Measures (Defra, 2006). Defra (2005b, p14) states: 

“There will be a mix of policies designed to minimise the creation of new risks (by the way 
development policy is implemented in areas of flood risk) to manage risk and to increase 
resistance and resilience…… The public will be more aware of flood and coastal erosion risks 
and empowered to take suitable action themselves where appropriate”. 

The policy goes on to state that: 
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“The true costs of providing, and not providing, flood and coastal defences and other measures 
will be reflected to a greater extent than at present in individual and commercial decision-
making” (Defra, 2005, p15). 

Under the sub-heading of ‘social justice and community well-being: broadening our risk 
management tools’ the policy states that: 
 
“…even within the improved flood risk management framework to be introduced under this 
strategy, there will be cases where investment in capital schemes will not be justified.  In such 
cases and in line with its policies on social justice, the Government recognises that there is a 
need to consider extending the risk management tools available, in particular to take account of 
the needs of smaller rural or dispersed communities.  Subject to further work on the legislative 
and funding implications, consideration will be given to the expansion of available risk 
management tools to include: 

 expansion of flood warning and flood awareness; and 

 development of measures to promote resistance and resilience to flooding” (Defra, 2005, 
p20). 

The new policy on resistance and resilience measures, anticipates that both new and existing 
buildings will need to be addressed, and that the incentives for property owners to make 
buildings more resilient need to be addressed.  In May 2007 the Government announced a 
750,00 Euro pilot grant scheme to encourage flood resilience and invited stakeholders to 
propose further sites to test approaches to providing grant aid for resilience and resistance 
solutions (http://www.defra.gov.uk/environ/fcd/policy/strategy/rf1rf2.htm) (Bowker, 2007). 

The Government intends to make information on flood risk more widely and continuously 
available. The aim is to raise awareness and to increase preparations within communities for 
changing flood risks from climate change. Community partnerships are seen as a potentially 
effective means of pursuing this aim.  The MSFW policy identified the following to be pursued 
(Defra, 2005, p35): 

 evaluation of different models for integrated long-term community awareness management 
spanning the different streams of community and stakeholder engagement, including 
developing Local Community Action partnerships; 

 exploiting the full potential of new techniques for visualisation and demonstration of 
alternative futures to involve stakeholders in contributing to the debate about realistic 
alternatives; 

 the development of community education tools through local partnerships; 
 the development of Home Information Packs (HIPS) for house sale purposes and the 

inclusion of flood risk as a standard search – though the latter was not realised1  
 exploring how live flood warning and rainfall/river/tidal level forecasts can be incorporated 

into the Environment Agency’s website for public use; 
 developing educational tools addressing issues surrounding flooding; and 
 encouraging NGOs to assist in promoting flood risk information. 

 

                                            
1 Home information Packs have been compulsory for house sales in England and Wales since 
December 14th 2007. The Pack includes an Energy Performance Certificate as a required document, 
standard water and drainage searches are also required but EA flood risk documentation is classed 
as ‘authorised’, i.e., it should be included as part of a Home Condition Report if felt to be of interest to 
a potential buyer. The Home Information Pack(No.2) Regulations 2007:Procedural Guidance, 
available from: http://www.homeinformationpacks.gov.uk/industry/11_Whats_in_an_HIP.html 
Accessed 02/03/08 
 
 

http://www.defra.gov.uk/environ/fcd/policy/strategy/rf1rf2.htm�
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The Government intends to develop and expand flood warning systems (Defra, 2004b, 2005, 
p36).  This will partly involve improving flood forecasting, and seeking to extend flood warnings 
from fluvial and coastal events to pluvial, flash flooding and to flooding from sewers and 
groundwater.  It also partly involves increasing flood warning lead times where feasible, and 
ensuring that receipt of warnings is effective and that effective warning responses follow. 

Emergency response to flooding will receive further attention under MSFW (Defra, 2005, pp36-
38). The Environment Agency will compile a register of catchments where the potential speed, 
depth and velocity of flooding could cause extreme risk to life.  These are called ‘rapid response 
catchments’. Policies for flood awareness information for these catchments will be subsequently 
reviewed.  Beyond this the Government intends to make sure that lessons are learned from 
emergencies and that capabilities are expanded.  Regional and local resilience teams will be 
drawn into these plans. 

Defra’s new Outcome Measures consultation document (Defra, 2006b) now includes measures 
of delivery of certain non-structural flood measures. For example, Outcome Measure C1 is 
inappropriate development in flood and coastal erosion risk areas. Proposals are to measure this 
by the number of planning applications permitted by Local Planning Authorities, where the 
outcome is known, against a sustained objection from the Environment Agency on risk 
grounds, as a percentage of the total number of applications to which the Agency sustained an 
objection on flood risk grounds.  Similarly, there are proposed Outcome Measures on 
contingency planning by emergency responders, and the percentage of households and 
businesses offered appropriate flood warning. 

2.3 Summary of current strategic policy positions/goals of the English devolved 
Assemblies 
England’s Regional Assemblies and related Government Offices are currently in the process of 
consulting over and redrafting their Regional Spatial Strategies (RSSs) as part of the regional 
strategic planning frameworks and documents.  Other key components are regional economic, 
housing, transport and environment strategies which key-in to the RSSs.  All RSSs and related 
regional environmental strategies (RESs) identify the climate change challenge recognising its 
relation to increasing flooding risk, and all identify climate change actions focused upon 
reducing emissions.  In a few cases, e.g. for London, specific climate change action plans have 
been published (Mayor of London 2007). Supporting regional sustainability strategies are also 
being articulated which focus upon reducing consumption, sustainable life-styles, waste 
recycling and related behavioural change issues (e.g. Mayor of London Undated).  All RSSs and 
RESs contain policies addressing flood risk, flood defence or flood risk management, and 
sustainable drainage, often with reference to integrated coastal zone management. As these 
strategies mature through the processes of consultation, examination and alteration, they have 
become increasingly accompanied by specific policy targets and identified monitoring indicators.  
As far as flood risk management is concerned, these regional strategies incorporate the 
following: 

 Avoidance of new development in flood plains and coastal flood risk zones 

 Strategic flood risk assessments and flood risk assessments to be undertaken prior to 
development proposals being submitted for consideration; 

 Development Plans should adopt a sequential risk-based approach consistent with Planning 
Policy Statement 25 which relates to planning and flood risk; 

 Planning permissions not to be granted against Environment Agency advice on flood risk 
grounds; 

 The need to maintain existing standards of flood defence; 
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 Where necessary, the need to provide additional flood defences where planning decisions 
are made to allow development on floodplains or in flood risk zones – these usually being 
areas of lower flood risk where the planning considerations outweigh flooding 
considerations, and usually in regions or sub-regions where land supply for new 
development is constrained (also recognising the need to ensure that these proposals are 
consistent with Catchment Management Plans); 

 Where flood defences cannot be provided, and where development is allowed in areas of 
low flood risk, or where development exists in an undefended floodplain, flood risk should 
be mitigated and/or flood warning systems should be installed; 

 Further flood management to reduce flood risk in key urban locations (e.g. in West 
Yorkshire); 

 Protection and provision of further floodplain storage coupled with habitat creation; 

 Incorporation of SUDS into development plans; 

 Integrated, sustainable, coastal zone management. 

2.4 Summary of current strategic policy positions/goals of the non-English UK 
devolved Governments and Assemblies  
 
The planning structure for flood risk management in Scotland, Wales and Northern Ireland (NI) 
are outlined in Section 7 and the implementation and operational issues in Section 6. Here the 
strategic and policy positions are summarised. 
Each of the other constituent countries is in process of reviewing major aspects of the way in 
which flood risk is managed. 

Scotland 
The strategy and policy position is set out in two main documents, the Vision (Scottish 
Government, 2007) and the recent consultation on the Future of Flood Risk Management 
(Scottish Government, 2008). The former set out 5 principles for a Scotland that is: 

 WEALTHIER & FAIRER – Enable businesses and people to increase their wealth and more 
people to share fairly in that wealth 

 SMARTER – Expand opportunities for Scots to succeed from nurture through to life long 
learning, ensuring higher and more widely shared achievements 

 HEALTHIER – Help people to sustain and improve their health, especially in disadvantaged 
communities, ensuring better, local and faster access to health care 

 SAFER & STRONGER – Help local communities to flourish, becoming stronger, safer places 
to live, offering improved opportunities and a better quality of life 

 GREENER – Improve Scotland’s natural and built environment and the sustainable use and 
enjoyment of it 

This vision commits the Government to ‘introduce legislation to reform the current flood 
prevention law to allow for a more modern and sustainable approach’….. ‘the primary focus on 
building large-scale flood prevention schemes is no longer flexible enough to address the 
situations we face in Scotland today. More sustainable measures are now available which can 
help reduce water flows. The new legislation, on which we will consult widely, will allow for a 
more modern and sustainable approach that will help to provide longer-term solutions to 
reduce flooding threats.’ 
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Box 2.1 Scottish  Executive Statement Of Commitments To Reduce The Risks And Impacts Of 
Flooding 

 
This vision in relation to flood risk was built on the various studies that had been undertaken 
following the disastrous floods in Glasgow in 2002, with a final report by the Flooding Issues 
Advisory Committee (FIAC) in 2007 (FIAC, 2007). The erstwhile National Technical Advisory 
group (NTAG) had produced a new definition of a sustainable approach to FRM, enshrined in 
law. This, the National Flooding Framework (NFF) aims to address the problems of flooding 
through four areas of action, namely, Awareness, Avoidance, Alleviation and Assistance. 
Together the 4 'As' provide a framework for achieving a more sustainable approach to flood 
risk management. This has led to the statement of principles given in Box 2.1. 

Unlike England and Wales, Scotland introduced primary legislation (Directive 2000/60/EC) to 
enable the Water Framework Directive to be realised explicitly. The following acts of Scottish 
Parliament constitute the legal framework for flood management in Scotland. 

Water Environment and Water Services Act (2003) Part 1 states that “ministers, SEPA, and the 
responsible authorities must so far as is consistent with the purposes of the relevant enactment 
or designated function in question promote sustainable flood management”. Part 2 of the Act 
states that authorities must make use of SUDS in all new developments and developments in 
flood prone areas. Systems are primarily designed for health and pollution control, which 
includes applicability to flood management. In addition, such systems have important multi-
functional uses, including adding aesthetic or amenity benefits to urban areas. As part of this 
Act, and in response to the Water Framework Directive, the term ‘sewer’ has also been 
redefined to include responsibility for maintenance by Scottish Water of certain shared SUDS  in 
Sewers for Scotland (WRc, 2007). 

The Water Environment (Controlled Activities) (CAR) Regulations 2005 are intended to control 
activities that may lead to environmental pollution, construction in surface water or near 
wetlands and building or engineering works near or in the vicinity of inland water and 
wetlands. New flood defence schemes in Scotland fall under these regulations.  

Awareness 
1. We will seek to improve awareness of the risks of flooding through the provision of 
better flood risk information and additional flood warning systems. 
Avoidance 
2. We shall publish revised national planning policy intended to strengthen the ability 
of planning authorities to prevent unsuitable further development where there is 
significant flood risk. 
Alleviation 
3. We are investing £40 million over the next three years to reduce flood risk for 
1850 properties. 
4. We will seek to reduce the risk of sewer flooding by continuing to encourage the 
use of sustainable urban drainage systems and working with Scottish Water to 
ensure that such systems are properly maintained. 
5. We will seek to manage flood risk by improving national guidance and 
administrative procedures for promoting new flood alleviation schemes. 
6. We will encourage joint working between local authorities, SEPA and Scottish 
Water to improve flood risk management and will establish a national technical 
advisory Committee. 
Assistance 
7. We are helping those who might be affected by flooding by encouraging the take 
up of insurance. 
8. We will give better support to those affected by flooding. 
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The Flood Prevention (Scotland) Act 1961, provides for discretionary only powers available to 
local authorities to prevent or mitigate flooding of non-agricultural land. This act was amended 
to the Flood Prevention and Land Drainage (Scotland) Act 1997. This amendment places a 
statutory duty on local authorities to maintain watercourses in their jurisdiction in relation to 
flood prevention responses. This Act has had the effect of allowing only structural measures to 
be implemented in relation to FRM in Scotland and its repeal is part of the reason why there is 
new legislation planned in Scotland. The definition of operations for the purposes of the 1961 
Act is not now seen as being fully consistent with sustainable flood management. This has been 
a constraint on local authorities’ approaches to flood risk management since schemes that did 
not fit the definition could not be eligible for central funding. It is intended now to transfer 
funding to local authorities making this no longer a constraint – local authorities are 
empowered under other legislation to undertake other activities. Some of these may require 
approval through planning or other processes as it is only a certain class of flood risk measures 
i.e. those involving engineering operations, which are subject to the statutory procedures. 
(Scottish Government, 2008). 

Other reasons for change are that the measures permitted in the Act are only suitable for river 
and coastal flooding, and do not address all types of flooding (i.e. pluvial) as required by a 
sustainable approach. the statutory process set out has been the cause of delays in developing 
and building flood prevention schemes as it is not integrated with other statutory processes 
such as planning and the Controlled Activities Regulations (under the 2003 Act) and so requires 
local authorities to pursue three separate statutory processes in order to get a scheme built. 
Another problem is the lack of integration of water industry infrastructure with other drainage 
and flooding infrastructure. At the time of the 1961 Act, local authorities were also responsible 
for water infrastructure and could use the water and sewerage legislation to carry out work on 
the sewerage infrastructure. They could only use the 1961 Act where the existing sewers or 
water mains had to be diverted as a consequence of carrying out a flood prevention operation. 

In Scotland, provision for sustainable flood management is now a statutory duty for the 
responsible authorities as part of the Water Environment and Water Services (Scotland) Act 
2003 (Werrity et al, 2007). ‘Sustainable flood management’ has been defined for purposes of 
Scottish legislation by the National Technical Advisory Group as: 

“…the maximum possible social and economic resilience against flooding, by protecting and 
working with the environment, in a way which is fair and affordable both now and in the 
future”. 

 
 

Table 2.1 proposed structure for flood risk management planning in Scotland (Scottish 
Government, 2008) 
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For the purposes of this definition, ‘resilience’ encompasses the fours A’s above: Awareness of 
the risks of flooding, Alleviation of flood effects, Avoidance of flood risk if possible and 
Assistance in the event of a flood (FIAC, 2006). 

It appears that the Scottish Government believes that a single competent authority with a 
national remit for implementing the Floods Directive should be identified, and that the 
important role of local authorities in implementing flood defence works and engaging at a local 
level should be maintained. This approach will ensure that the national and catchment focused 
approach to flood risk management planning is underpinned by local co-ordination and delivery 
of measures by those bodies with direct experience of implementing flood risk management 
measures in Scotland. This single competent authority may be SEPA despite the responsibility 
for delivery being the Scottish Local Authorities. Table 2.1 shows the possible future structure of 
flood risk management planning in Scotland. Some of the recommendations of the Flooding 
task Group of the Convention of Scottish Local Authorities (COSLA, 2003), are being met in 
these proposals, that seem to have the support of Scottish LAs. 
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Recently differing views have been expressed regarding whether or not Scottish Water (SW) 
should remain a publicly owned institution2. The Minister for Transport, Infrastructure and 
Climate Change, Stewart Stevenson, said that the situation was under constant review in order 
that SW may best contribute to sustained economic growth. He welcomed the privatisation of 
supply to businesses from 1st April 2008, believing that services could become tailored to 
needs. Alan Sutherland, the Chief Executive of the Water Industry Commission (WIC) for 
Scotland agreed and predicted that the separation of services would lead to more efficient 
water use by businesses. Gary Wormersley of Water Watch Scotland (WWS) praised Scottish 
Water for its focus on customer service. The close links between Scottish Water and WWS had 
helped to engage SW with its customers. 

Representatives of Scottish Water saw climate change as one of the major issues of the future, 
not only for water management but in the level of emissions produced by the water industry. 
Duncan McLaren, the CE of Friends of the Earth, Scotland was concerned about the many 
competing uses of water including hydropower generation. He pointed to the need for a 
correct regulatory framework to deal with the issues and stated that Scottish Water has a duty 
to sustainability but that WIC does not impose it (whereas in England and Wales Ofwat does 
have a duty and the water companies do not). He also pointed out that energy efficiency was 
paid far more attention in planning policy than is water efficiency and that lessons should be 
learned from the privatisation of energy companies that has not resulted in increased efficiency 
or reduced costs.  

Flooding and climate change were seen as the major issues for Scotland’s water by John Scott, 
MSP, Deputy Convener of the Rural Affairs and Environment Committee. Perth and Glasgow in 
particular are very vulnerable to floods, and investment should be focused on better flood 
management with the planning system playing a vital role. Current legislation is out of date and 
confusion about responsibilities needs to be sorted out, for example, funding might be better 
allocated on a catchment basis and hydraulic modelling of surface flows would help with 
planning. 

Regina Finn, CE of Ofwat outlined how the privatised sector of SW could be monitored. SW is 
using similar OPAs to England and Wales, but performance is so similar that the measurements 
cannot really be justified; what is measured needs to be updated. She believes that Scottish 
customers should be entitled to choice. The director of CBI Scotland welcomed the new water 
management arrangements for businesses, whilst Unison’s representative believed that public 
opinion is against privatisation and that promotion of water as a commodity is harmful to water 
provision as a public service. 

 

Wales 
The Welsh Assembly Government (WAG) believe that flood and coastal erosion risk pose a 
significant threat to quality of life. Given the expected increase in flood risk due to climate 
change impacts, they recognise that there is a need to move away from the traditional flood 
defence approach and focus on managing the risks and consequences of flooding and coastal 
erosion3. The WAG has embarked on a 3-year programme (from 2007) of work to facilitate this 
new approach. This programme will refresh existing policy, will define the risk management 
service and its delivery mechanisms, will consider future funding needs and mechanisms and 
will explore monitoring arrangements to ensure continual improvement. 

A Flood Risk Management Justification Group has been established which has confirmed that 
the process of determining appropriate investment in FRM is complex involving decisions about 

                                            
2 ‘Turning the Tide: The Future of Scotland’s Water’ one day conference, Edinburgh, March 3rd 2008 
3http://wales.gov.uk/about/strategy/strategypublications/environment_strategy/localenvironment/flooda
ndcostalmanagement?lang=en 
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the extent of protection or mitigation and that appropriate appraisal is vital to inform decisions.  
The group has recognised the need for a wide range of factors to be included within the 
appraisal process: covering economic, environmental and social aspects and acknowledged that 
many of these factors could not be readily quantified. 

It was concluded that: 

 the biggest impact of domestic flooding is likely to be anthropogenic and the current 
approach did not fully reflect this;   

 there is an immediate need for the determination of domestic schemes to reflect the 
number of people benefiting from a scheme rather than the value of quantified damage 
and recommended that existing programmes should be reviewed as soon as possible using 
existing information reflecting the impact of flooding on people (i.e. cost per person);   

 the rigid rule that investment proposals must achieve a benefit to cost ratio threshold of at 
least unity was inappropriate and should be removed;   

 in the longer term a move to a multi-criteria approach to assess flood and coastal risk 
management appraisal should be adopted. 

A clear policy framework for determining future investment would be needed from 2008 in 
developing a national programme and as the pressures from climate change increase.  The work 
would usefully inform the Environment Strategy action to refresh the wider policy and 
associated appraisal framework. Currently the Minister is considering the recommendations of 
the group and proposals to implement the recommendations4. 

Dwyr Cymru Welsh Water (DCWW) have a separate approach to flood risk management in 
respect to sewerage assets. Their vision is to remove surface water and highway drainage from 
the sewer system to reduce flooding. They also see the need to protect key assets from flood 
risk (DCWW, 2007).  This may reflect the increase in property flooding from overloaded sewers 
between 2005/6 (less than 100) and 2006/7 (more than 130) and the conclusion that the 
‘performance of the sewer network is the least acceptable part of the service we deliver’. 

In the DCWW AMP5 forward plan it is intended to tackle some 1000 incidents of sewer 
flooding; although the intention is to ‘reduce sewer flooding to 110 incidents per year except 
under extreme events’. 

Northern Ireland 

The Agency with the most role in FRM is the Rivers Agency for Northern Ireland, RANI. Rivers 
Agency’s role equivalent to a Flood Defence Authority focusing on flood protection in urban 
areas, urban flood relief schemes and the maintenance of designated watercourses (RPS, 2007). 
RANI has seen its’ role expand recently in response to the new EU Directives and has 
undertaken a policy review, leading to a proposed new over-arching vision: ‘Rivers Agency by 
achieving business excellence, through the correct configuration of its resources, will seek to 
reduce risk to life and property from flooding and associated economic, social and 
environmental damage, through identifying and managing flood risk in an integrated, pro-
active and catchment-based manner’ (RPS, 2007). A subtle shift in policy is proposed, with: 
‘preserve the productive potential of agricultural land’ being replaced with: ‘undertake river and 
coastal management whilst delivering the greatest economic, social and environmental benefit, 
consistent with the Government’s sustainable development principles’; i.e. a clear shift from an 
agri-centric to an anthropocentric approach. The review also calls for a new environment 
agency for Northern Ireland within which RANI would be placed, drawing together elements 
from a range of departments as well as from the NI Department of the Environment (DOE). 

                                            
4 Despite appearing to be available the actual report of the group is not on the WAG website, nor is it 
referenced in detail. 
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Amongst other functions, RANI sees the new environment agency as being the consenting 
organisation for future SUDS. RANI also seeks a new dedicated internal Policy Implementation 
Unit to formulate and deliver policy. 

The current consultation indicates a view that a Communications Strategy is required to focus 
on building resilience through education to prepare households for the eventuality of flooding 
and how to respond. The Strategy should be advanced in parallel with the development of the 
Flood Risk Maps for Northern Ireland in order that implementation can commence as soon after 
quantitative information becomes available. The proposed Floods Directive and the Water 
Framework Directive require a high degree of public participation in the development of Flood 
Risk Management Plans. This is a key aspect of the Directive and may require the establishment 
of a stakeholder advisory forum. 

NI Water’s first interim report mentions only aspirations for blockage management and working 
with other agencies in emergencies in regard to flooding (NI Water, 2008). The performance 
indicator for flooding has not been assessed as yet nor have any targets or policies been 
established. The overall strategy and future planning appears to be in some crisis as NI Water 
had made a miscalculation in its projected revenue, with a shortfall in income  estimated to be 
Ł13m in 2008 and Ł20m 2009 (BBC News, 2008).  

2.5 Summary of UK policies on coastal flooding   
The Foresight Future Flooding report (Evans et al, 2004b) took a long term view of flood risk to 
2100 and estimated that the current Ł130 billion of assets (homes, businesses etc) at risk of 
coastal flooding and at least Ł10 billion of assets at risk of coastal erosion could be at a 2 to 20 
times and 3 to 8 times greater risk respectively by the end of the 21st century due to the impacts 
of climate change.   

Strategic assessments of the risks associated with coastal processes have been undertaken in 
the form of Shoreline Management Plans (SMPs). These cover the 6000 km of coast in England 
and Wales and present a long term policy framework to reduce risks as sustainably as possible. 

The Government has encouraged the formation of voluntary coastal defence groups made up 
of maritime district authorities and other bodies with coastal defence responsibilities. These 
groups provide a forum for discussion and co-operation and play an important part in the 
development of SMPs for their area. The first generation of SMPs are now due for review. 
Outcome Measures for flood and coastal erosion risk management include the satisfactory 
preparation of SMPs and Catchment Flood Management Plans (CFMPs) approved by EA 
regional directors. 

Policy guidance on SMPs was first published by Defra in 1995 and updated in 2001 to 
recommend that options should be appraised over a 100-year horizon, rather than 50 years as 
previously. The plans will incorporate the latest research, e.g. from Foresight and the 
Futurecoast project5 and will be transparent, having involved stakeholders in their preparation 
and plan development. 

Guidance for preparation of SMP2s, the second generation of SMPs is the first specific policy 
guidance released by Defra under the Making Space For Water (MSFW) strategy. The plans will 
build on knowledge gained since the first SMPs were produced and will outline the strategic 
direction for each coastal unit following a comprehensive sustainability assessment. 

Information about shoreline management plans is available from Defra 
(http://www.defra.gov.uk/environ/fcd/policy/smp.htm, accessed 02/03/08) and guidance is in 
two volumes (Defra 2006d and e). 

                                            
5 http://www.abdn.ac.uk/geospatial/agi/future/ 

http://www.defra.gov.uk/environ/fcd/policy/smp.htm�
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The Association of British Insurers (ABI) looked at coastal flood risk in a study conducted by 
Entec Ltd, in partnership with the EA (ABI, 2006).Insurance catastrophe modelling was used to 
combine data about climate change, sea level rise, level of flood protection and financial 
impact. The research calculated that a rise in sea levels of 0.4m would increase the number of 
properties at risk of flooding in eastern England by 48% from 270,000 to 404,000, assuming 
no new building between now and the middle of the century. The ABI conclude that if current 
levels of flood defences in eastern England are not improved, the financial cost of a single major 
coastal flooding event will rise to between Ł7.5 billion and Ł16 billion once sea levels rise by 
0.4m. It is stated that Investment now in improvements to coastal flood defences could reduce 
the number of properties at risk from 270,000 to 170,800. A rise in sea levels of 0.4m would 
then increase this to 287,400 properties, roughly the same as today. Improvements to flood 
management could reduce the costs of a single major coastal flood event by between Ł3.7 
billion and Ł6.8 billion. The research estimates that the minimum cost of improving coastal 
flood management to maintain acceptable levels of risk on the East Coast alone would be: Ł2.4 
to Ł4 billion for the Thames barrier and central London, Ł1.6 to Ł2 billion for the tidal Thames to 
the east of the barrier and Ł2.1 to Ł2.6 billion for other east coast communities from Ramsgate 
to Hull. 

3. The Impact of climate change on flood risks in the UK 

3.1 The objectives of risk management policy  
The following is a summary of the objectives of risk management policy – taken from the 
Organisaton for Economic Co-operation and Development (OECD, 2007). 

Risk management encompasses all the elements of society’s response to the existence of a 
particular form or type of risk.  In this respect society’s response takes in both private responses 
and public responses.  There needs to be an equilibrium between the public and the private and 
it and welfare economics suggests that the role of public policy should be to intervene when 
the aggregate private provision of goods results in a socially sub-optimal outcome.  Under these 
circumstances government intervention results in a better outcome than leaving the market for 
particular goods and services to free market individual decisions. 

In the case of flooding many of the goods and services required to adequately deal with making 
choices about flood risk are ‘public’ goods e.g. information about the nature of the risks, 
preventative choices.  Another problem that has been identified is what is referred to as the 
insurability problems (OECD, 2006b).  In the case of flood risk management many of the 
components of the system (be they before, during or after and flooding event) have the 
characteristics of public goods.  The OECD report lists: 

 Research into risk and risk reduction strategies; 

 Information on the nature of the risks; 

 General planning standards; 

 Construction and maintenance of flood defences; 

 Monitoring and information gathering; 

 Provision and operation of warning systems ; 

 Emergency services; 

 Health care provision. 

Each of these benefit all those at risk (non-exclusive) and their provision is non-rivalous in most 
cases, both characteristics of public goods.  Thus there is a case to be made for government to 
provide these goods and services from a social standpoint.   However, the question also arises 
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as to which level of government should be responsible for providing which public good 
especially as flooding is not a homogeneous hazard that affects all sections of a nation equally.  
Theory suggests that in the absence of economies of scale and inter-jurisdictional externalities, 
the supply of an optimal level of public goods within a jurisdictional level represents a welfare 
gain over centralised provision.  However, sharing of the roles in the provision of public goods is 
a difficult trade-off between economies of scale and the actual capacity of government.  That is 
the capacity to control moral hazard, budget drift and the capacity of decentralised authorities 
to actually provide the required public goods. 

The following broad guidelines have begun to emerge as to which level of government, 
national, regional, local, should share the organisation and provision of flood risk management. 

Where there are economies of scale including transaction costs then central government should 
be responsible for the provision of a particular public good.  Examples would be where 
significant resources have to be devoted to acquiring or providing the good, e.g. weather 
services and forecasting. 

Where local circumstances are such that they vary greatly from one location to another then 
more local provision that takes into account the differences in opportunity costs would be more 
appropriate.  Thus determining where suitable land for development and the controls on that 
land within the context of the local economy is best done at a local level rather than centrally. 

Local forms of government should, theoretically be more in touch with their constituents and 
local circumstances so that they should be in a better position to act faster than a centralised 
body e.g. verification of compliance, information gathering and dissemination. 

Local provision can be financed through local revenue raising  when these can be levied on 
benefits or when the risk of being affected by tax-base mobility is low otherwise local provision 
will have to be financed by transfers from central government. 

3.2 Climate change predictions and flood risk 
Climate change scientists predict that while winters will generally be wetter and summers drier, 
the number and intensity of extreme storms will increase. By the 2080s winter rainfall could 
increase by 10–30% and rainfall intensity by up to 20% (UKCIP 2002) or by up to as much as 
40% (UKWIR, 2003). Flood risk will be impacted by climate change by expected increases in 
extremes of wind, precipitation, temperature and hence sea level rise. The increased storminess 
will also lead to larger ocean waves and tidal surges. As flood risk comprises both the 
probability of extreme events occurring and the potential impacts of those events, risk is also 
linked to how vulnerable the flood receptors are. Hence societal responses, including human 
behaviour and relative wealth are particularly significant and when looking at the impacts of 
climate change, cannot be separated out. In the future it is expected that the relative wealth of 
the receptors will increase and this will also influence both the economic damage that occurs 
during flooding and also the ability to respond. 

Any assessment of the impact of climate change on flood risks is inherently uncertain. The most 
comprehensive studies have been reported in the Foresight Future Flooding report and a 
subsequent Thomas Telford book (Evans et al, 2004a; Thorne et al, 2007). Since then, further 
work has been done on climate change predictions in the lead up to the latest UK Climate 
Impacts Programme (UKCIP) predictions due to be published in November 2008. In some areas 
the predictions by the International Panel of Climate Change (IPCC) suggest that previous 
estimates may have been under predicting and, for example, that sea level rise is going to be 
greater than models had predicted, at some 0.6m as a minimum around UK waters by 2100 
(Watkinson, 2008).  

The four Foresight scenarios are an integration of UKCIP02 climate change scenarios (Hulme et 
al., 2002) and socio-economic scenarios devised by the Science and Technology Policy Research, 
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University of Sussex (SPRU) for the Office of Science and Technology (OST, 2002). Climate 
change scenarios are based on emissions levels ranging from low, through medium low, and 
medium high to high and correspond to the Special Report on Emissions Scenarios (SRES) 
scenarios currently used by the Intergovernmental Panel on Climate Change (IPCC 2000). Socio-
economic scenarios are based on systems of governance with regional power bases at one end 
of the scale and autonomous power at the other; coupled with societal values from 
individualistic to community oriented. These are represented in the two dimensional grid in 
Figure 3.1, which also shows the Foresight scenarios. These relate to emissions scenarios as 
follows: World markets – high emissions; National enterprise – medium high emissions; Local 
stewardship – medium low emissions; Global sustainability – low emissions. 

 

 
Figure 3.1: The Foresight Futures scenarios. Source: OST 2002. 

 

The most comprehensive UK assessments have been made using a large scale risk model 
approach, Risk Analysis for Strategic Planning (RASP) (Hall et al, 2003). This includes defences, 
but has a resolution of 1km x 1km and has not yet been developed to account for dense urban 
areas. 

Table 3.1 shows the estimated changes in flood risk due to rivers and coastal processes for 
England and Wales under the four possible socio-economic scenarios used in the Foresight 
studies, where world markets has the greatest climate change and global sustainability the least 
(Evans et al, 2006). These include both urban and rural impacts. 

Table 3.1: Summary of baseline flood risk assessment for England and Wales 
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2002 

World 
Markets 
2080s 

National 
Enterprise 
2080s 

Global 
Sustainability 
2080s 

Local 
Stewardship 
2080s 

Number of people within the 
indicative floodplain (millions) 

4.5 6.9 6.3 4.6 4.5 

Number of people exposed to 
flooding (depth > 0m) with a 
frequency > 1:75 years 
(millions) 

1.6 3.5 3.6 2.4 2.3 

Expected annual economic 
damage (EAD) (residential 
and commercial properties) 
(Łbillions) 

1.0 23.8 15.7 4.8 1.6 

Annual economic damage 
relative to GDP  

0.10% 0.16% 0.32% 0.06% 0.06% 

 
Greater climate change, together with increased floodplain occupancy under the 2003/4 
envisaged scenario, suggest that under the worst case projections, there will be a more than 
doubling of those at risk of flooding by the 2080s. The combination of increasing flooding 
frequency and also vulnerability lead to this increase in economic damage. 

Considering sea level changes alone, Table 3.2 (Table 4 in Werrity & Chatterton, 2004) shows 
how this varies around the UK coastline. This should be considered against the recent evidence 
outlined in the introduction to this section that irrespective of scenario, there is expected now 
to be a minimum 60cm rise in sea level. 

Table 3.2: Relative sea level rise around the UK due to climate change and land movements 
(from Werrity & Chatterton, 2004, N.B. the original table contains a misprint in the last 2 columns transposing the 

emissions scenarios) 
 Relative sea-level rise scenarios to the 2080s 

(cm) (relative to 1990) 
 

Region 
Mean 

uplift/subsidence 
(mm/yr) 

Global sustainability 
Low emissions 

World Markets 
High emissions 

East Scotland 
(Inverness to Border) 

1.0 34 55 

North-East England 0.2 41 62 
Yorkshire -0.5 48 69 
East Midlands -0.6 49 70 
East England -0.7 50 71 
London -0.7 50 71 
South-East England -0.5 48 69 
South-West England -1.0 53 74 
Wales -0.4 47 68 
North-West England 0.7 36 57 
South-West Scotland 
(Border to Fort William) 

1.3 31 52 

North-West Scotland 
(Fort William to 
Inverness) 

0.7 36 57 

Orkney and Shetland 0.0 43 64 
Northern Ireland na 43 64 

 
In the absence of adaptation, Hall et al (undated) show that coastal flooding makes an 
increasing contribution to flood risk from rivers and coasts combined, increasing from roughly 
50% in 2002 to 60-70% in the 2080s. This reflects the effect of sea level rise on the coast, and 
the continuing development of coastal floodplains under some scenarios. 
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The coastal only flood risks under the four scenarios are given in Table 3.3   (Hall et al, 
undated). 
 

Table 3.3 coastal flood risks without adaptation measures 
 

 
 
 
They also estimate conservatively that engineering works with a one-off capital cost of Ł12-Ł40 
billion in today’s prices could reduce coastal flood risk to a factor of 0.4-1.6 times its current 
level. although non-structural measures, such as land use planning and flood warning, could 
also make a considerable contribution to reducing this risk. 
 
The figures in Table 3.1 do not include the detailed impacts in urban areas due to local pluvial 
flooding. These arise due to overloading of urban drainage systems as well as from urban rivers 
and watercourses. Table 3.4 presents the results for flooding for the whole of the UK arising 
due to urban drainage systems being unable to cope and does not include any future changes 
to infrastructure. 
 

Table 3.4: UK flood risk changes in the urban area due to direct pluvial flooding 
Scenario Present day World Markets National Enterprise Local 

Stewardship 
Global 
Sustainability 

Properties at risk of 
flooding in 1 in 10 
year event 

82,000 380,000 340,000 320,000 300,000 

EAD Ł million per 
year 

270 7880 5055 740 1870 

 
Of particular significance to the relative uncertainty of these results, are the rainfall intensity 
estimates, which are especially uncertain for local urban areas (Ashley et al, 2007). The Figures 
in Table 3.4 were based on the UKCIP98 climate change predictions which suggest intensity 
increases, whereas the UKCIP02 data suggest rainfall intensities may actually decrease in some 
regions of the UK (UKCIP 2002). 
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In urban areas, the effects of ‘creeping’ urbanisation were found to be as significant to 
increasing flood risk as climate change and this has now been recognised as something to be 
better controlled and in England Government is proposing to change householders’ permitted 
development rights to only allow them to pave over their front garden without planning 
permission if the surface used is porous, such as by using permeable paving or gravel. Planning 
permission would be required for laying impermeable surfaces in front gardens. (CLG, 2008). 

3.3 Households and businesses currently at risk from flooding and proportion 
currently protected 
Over one tenth of land in England and Wales is at risk of flooding from rivers of the sea. More 
than Ł230 billion worth of property and assets in England and Wales are located in floodplains 
(EA 2007a). The EA estimates the cost of providing flood protection for existing homes to be 
between Ł14,000 and Ł53,000 per house including initial and maintenance costs. 

The National Appraisal of Assets at Risk of Flooding and Coastal Erosion in England and Wales 
estimated that without the existing flood defence infrastructure, the average annual cost of 
damage from flooding in Wales would be approximately Ł220 million. The presence of existing 
flood and coastal defences reduces this figure to approximately a third. Over 150,000 
residential properties are at risk of flooding, many commercial and industrial developments and 
other key infrastructure like power supplies, transport links and schools as well as important 
environmental sites are situated on land at risk from flooding. Around half a million people live 
and work on Welsh flood plains and over Ł8 billion worth of assets are at risk6.  

In Scotland the properties at risk and economic damage have been estimated by Werrity & 
Chatterton (2004) for rivers and coasts as 171,000 out of a total of 2,386,000 in Scotland as a 
whole. The assessments of the annual damage costs showed that these would more than 
double from Ł32M (2003) to Ł68M by 2080 under changing climate, whatever the standard of 
protection (0 to 200 years) provided. The Flood Issues Advisory Committee final reports states 
that: ‘some 78,000 domestic and commercial properties in Scotland are estimated to be at an 
annual risk of 0.5% of flooding from rivers and over 27,000 properties lying in the coastal zone 
(below the 5 metre contour) are at an annual risk of 0.5% of flooding from the sea. Flooding 
may also arise from sewers overflowing as a result of heavy rainfall and from the overland flow 
of surface water, as a result of intense rainfall. Flooding can cause a direct risk to life. More 
generally it impacts on the transport infrastructure and on other aspects of people's lives. 
Moreover climate change scenarios all point to the flooding situation worsening over the 
coming decades.’ (FIAC, 2007). 

River and coastal flooding in Northern Ireland is included in Thorne et al (2007). Floodplain 
maps produced by Centre for Ecology and Hydrology show that in 2002 there were some 
46,000 properties within the (undefended) 100 year flood plain. Unlike England and Wales, 
these maps are not made available to the general public so as not to create unnecessary 
concern (Chatterton & Suter, 2007). The future estimates of annual flood damage are projected 
from a current figure of Ł100m for the national enterprise scenario, giving a 60% increase in 
damage costs by 2050. For World Markets, the unprotected annual damage costs rise from 
Ł101M (2003) to Ł165M (2080s) whereas with a 50 year protection standard the figures are 
Ł16M to Ł32M respectively under the same scenario. Thus the relative impacts in Northern 
Ireland correspond with the relative estimates seen for the rest of the UK. 

Coastal erosion is not considered a significant risk in Northern Ireland due to the geology and it 
is contended that relatively Northern Ireland is at less risk in these areas than the rest of the UK. 
Areas likely to be at additional risks due to climate change and rising sea levels are already 

                                            
6http://wales.gov.uk/about/strategy/strategypublications/environment_strategy/localenvironment/flooda
ndcostalmanagement?lang=en 
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defended and it is anticipated that these will be maintained and enhanced as necessary in the 
future. 

3.4 Grade 1, Grade 2 agricultural land at risk of flooding 
In rural areas, land use is both impacted on by flood risk changes and in turn, impacts on flood 
risk for other areas downstream. Here there are specific impacts on agriculture and also on 
ecosystems. Agricultural impacts are summarised here from Morris & Wheater (2007) and Evans 
et al (2004a). The cost of flooding of agricultural land depends on Agricultural Land Class (ALC) 
and commonly associated land use. There are 6 ALCs, each with an associated annual cost of a 
single annual flood event. ALC 1 is the most costly (Ł1160/ha, 2001), as it supports horticulture 
and arable farming.  The overall annual damage costs estimated at 2003 baseline costs are 
shown in Table 3.5, nett of agricultural subsidies, covering the various regions of England and 
Wales. 

Table 3.5: Expected annual damage costs to agricultural production - 2080s 
Time & scenario 2000 WM  NE LS GS 
Annual damage costs 
ŁM (total) 

6 34 41 64 44 

 
Plans to utilise agricultural land to store flood water for downstream protection must utilise 
whole-system cost appraisal to determine the viability and sustainability of this. Formerly, the 
effective drainage and flood protection of farm land for agricultural use was one of the main 
drivers for Internal Drainage Boards (IDBs). Nowadays flood defence for agriculture is no longer 
a priority except in special circumstances  
 
As part of the River Basin Management Planning process, explicit accounting for ecosystem 
impacts of flooding is necessary. This also applies to the impacts from the responses to flooding. 
This area of FRM is currently under development and is a key area of integrated and sustainable 
FRM (Watkinson et al, 2007a). Foresight provides data for the costs of coastal erosion over the 
coming century, with a range of annual damage from Ł14M to a maximum of Ł146M 
depending upon scenario and erosion rate.  
 
In summary, Table 3.6 shows the overall estimates for changes in flood risk up to the 2080s 
from Evans et al (2004a). 
 
Table 3.6: Overall summary of expected annual damage due to climate change under different 

socio-economic scenarios with current response 
Risk location Present 

(2003) 
WM NE LS GS 

Fluvial and 
coastal 

flooding 

E&W 1040 20500 15050 1500 4860 

Coastal erosion E&W 14 126 87 51 46 
Fluvial flooding 

only 
S 32 68    

Fluvial only NI 16 32    
Intra-urban UK 270 7880 5055 740 1870 
Total risks 
(Ł100M) 

UK 14 28.6 20.2 23 68 

Risk as % of 
GDP 

 0.13 0.19 0.41 0.08 0.08 

 
The riskiest scenario is national enterprise, for which the damage risks are the greatest 
proportion of GDP and hence relatively the costliest to deal with. 
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3.5  Assessment of the impact of changes in flood risk on the economy of the 
UK 
Estimating experienced and potential flood damages is an imprecise science. However, 
significant advances have been made in distinguishing between and measuring direct and 
indirect economic flood damages, and in identifying and quantifying so-called intangible flood 
losses such as health damage and other negative social impacts resulting from floods (Penning-
Rowsell et al., 2005).  When making and quoting flood damage estimates, sources often fail to 
make the composition of the figures explicit. Financial losses are those usually quoted by the 
insurance industry, referring to financial losses experienced and claimed by individual 
householders and companies (Black et al., 2005), and excluding uninsured losses. Economic 
flood losses are those which HM Treasury requires for economic efficiency benefit-cost 
investment appraisals of flood management projects. They are a measure of the potential 
economic loss to the nation caused by flooding.  In calculating economic flood losses, transfer 
payments such as taxes (e.g. VAT) and subsidies are excluded, as are transfers of sales between 
flooded and non-flooded businesses.  For this reason, estimates of economic flood damages are 
often significantly lower than estimates of financial flood losses.  For several decades, and 
mainly because of better quality mapping and data, estimates of the number and values of 
properties, and people, located in flood risk zones have been revised progressively upwards in 
the UK: a trend which appears to be continuing. All of these points should be borne in mind in 
interpreting flood damage figures7 . 

The EA estimated recently that flooding from rivers or the sea affects over 4.5 million people 
and 2.3 million properties in England and Wales alone, and that there are now more than Ł230 
billion worth of assets located in floodplains in England and Wales. Expected annual flood 
damage was estimated at Ł1.1 billion for England alone (with a caveat that this estimate 
excludes damage to transport infrastructure, agricultural land and environmental and social 
costs, all of which should be added). (Environment Agency, 2007b).  

Regardless of economic interpretation, the flooding in July 2007 clearly demonstrated that the 
indirect impacts of flooding can reach well beyond floodplains (Parker, 2007a). Indeed, these 
indirect effects may potentially reach the whole of the country in one form or another 
particularly when floods are severe and widespread (Pitt Review, 2007).  For example, in the 
summer 2007 floods, while 55,000 homes and businesses were flooded (causing direct flood 
damage), 140,000 homes (many of them outside of the flooded area) were without normal 
water supplies for up to two weeks.  Oil distribution was affected in the UK owing to disruption 
to rail services that spread well beyond areas directly affected by flooding. 

Flood risk management systems are estimated to reduce the cost of flood damage by about Ł3 
billion per annum on average (Association of British Insurers 2006). Annual variance in these 
flood damage costs can be expected to be large. For example, the Strathclyde floods centring 
on Glasgow in 1994 are quoted in the Foresight Future Flooding report (2004) as causing 
damages estimated at more than Ł100 millions.  The summer floods of 2007 are estimated to 
have caused Ł3 billions worth of flood damage (Ł1.5 billion in the June 2007 floods and Ł1.5 
billion in the July 2007 floods) based upon insurance claims (Association of British Insurers, 
2007).  The Environment Agency (2007c,) quotes ‘other costs’ (presumably the costs of flood 
incident management, although this is not clarified in the report) of around Ł1 billion which 
may be added to the Ł3 billion figure for the costs of these floods, making Ł4 billion in total 
(excluding uninsured losses).  In 2004 total expected annual damages for the UK were 
estimated at Ł1.4 billion (Table B1, Appendix B).  By July 2006 the Association of British Insurers 
quoted the Government as estimating annual flood damages as averaging Ł2.3 billion 
(Association of British Insurers, 2006), although details of the Government source are not 
quoted. 

                                            
7 Foresight Future Flooding figures from 2004 are given in Appendix B 
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The beneficial effects of food risk management systems vary regionally. Currently, the largest 
benefits of flood alleviation are located in a) south-east England especially in London (where 
major damage reduction is provided by tidal Thames tidal exclusion barrier and associated 
defences) and the Thames valley where the largest inland flood alleviation scheme is located 
(the Jubilee river); and b) in eastern England where sea defences and coast protection works 
generate very large benefits including by protecting agricultural land.  In Scotland the local 
authority areas with the highest number of properties at risk within inland and coastal flood risk 
areas are Glasgow, Highland and Renfrewshire (Werrity and Chatterton 2004). Building 
regulations do not reflect the changes in storm tracks which are predicted: the standards are 
much lower in the South of England for example than in the North, because historic records 
show most storms cross the North of the country. Climate change may cause storm tracks to 
move south and even if they do not become more severe (which they may do) such storms will 
certainly be much more damaging as buildings in the south are less resilient and population 
densities are higher. When not particularly severe storms crossed the south of England in 1990 
they produced 3 million insurance claims (Crichton, 2007, AIRMIC conf). 

The Foresight Future Flooding report (Evans et al, 2004b) analysed potential changes in the  
exposure of people and properties to flood risk in England and Wales up to the 2080s 
according to a range of socio-politico-economic growth scenarios which incorporated different 
assumptions about greenhouse gas emissions (Section 3.2).  Employing an estimate of 1.6 
million people at risk from river and coastal flooding in 2004, it was estimated that between 2.3 
and 3.6 million could be at risk by the 2080s.  Additionally, exposure to intra-urban flooding, 
caused by short duration events, was estimated to increase from 200,000 in 2004 to between 
700,000 and 900,000 by the 2080s.  Although some of this increase was considered to be due 
to climate change effects on flood frequency and severity and rising sea levels, the dominant 
factors were considered to be land use policies and the rate of economic development.  By the 
2080s annual flood losses (excluding consequential or indirect flood damages) would increase 
under every scenario, but the amount of the increase varies from less than Ł1 billion under the 
‘local stewardship scenario with medium-low emissions of greenhouse gases’ to around Ł27 
billion under the ‘world markets and high emissions’ scenario.  Those regions expected under all 
scenarios to receive the highest increase in flood damage potential include London and the 
Thames estuary, the coast of south-eastern England, some coastal areas of East Anglia, 
Yorkshire, Lancashire, parts of the East Midlands and South Wales (OST 2004a, 15). 

For Scotland, Werrity and Chatterton (2004, 40-48) estimate the average annual flood damage 
for inland flood risk with a standard of protection of 1 in 50 years to be Ł31.5 million in 2003. 
The equivalent value for coastal risk estimated by them is Ł19.1 million.  The inland flood 
damage value is projected to increase from Ł31.5 million in 2003 to Ł67.7 million by the 2080s 
(projections of the coastal damage value are not presented). 

3.6 Flood risk to key infrastructure 
There are many definitions of critical infrastructure. In his review of the floods of summer 2007, 
Sir Michael Pitt used the definition that helped to direct the UK’s response to security threats. 
This is based on the concept of essential services: “The national infrastructure comprises those 
sectors which supply essential services to the citizen on which normal daily life in the UK 
depends. These are energy, water, communications, transport, finance, government, health, 
food and emergency services. The most important sites, physical assets and information or 
communication networks within these sectors whose loss would have a major impact on the 
delivery of essential services are deemed Critical National Infrastructure.” 

The floods of summer 2007 highlighted the vulnerability of the UK’s critical infrastructure to all 
natural hazards, including flood risk. As pointed out in the Pitt Review, in contrast to the co-
ordinated approach to the threat of terrorism to critical infrastructure, the approach to 
mitigating risk from natural hazards has been shown to be ‘uncoordinated and reactive’. The 
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number of water company assets and customers affected by the floods is summarised in Table 
3.7.  

Table 3.7: Number of Water Company assets affect by flooding in summer 2007. Source: Pitt 
Review (2007) 

 Anglian 
Water 

Yorkshire 
Water 

Thames 
Water 

Severn 
Trent Water 

D r 
Cymru 

Total 
number of 

assets 
Water 
treatment 
works 

1 1 1 2 1 6 

Population 
affected 

2,500 lost 
supply for 2 

hours 

No loss of 
supply due to 

re-zoning 

No loss of 
supply due 

to re-zoning 

Mythe – 
350,000 
without 

water for 
10-18 days 

5,000 
lost 

supply 
for 2 
days 

 

Sewage 
treatment 
works 

63 90 56 113  322 

Sewage 
pumping 
stations 

58 145 109 62  374 

 
In addition, 35,000 electricity customers in Yorkshire and Humberside suffered from loss of 
supply, some temporarily but 9,000 were on rota disconnection for several days. Power to the 
Sheffield conurbation was very nearly lost and would have left 750,000 people without 
electricity. In Hull, there was an estimated Ł28million worth of damage to roads, Ł4 to Ł5 
million to bridges, Ł500,000 to street lighting, more than 90 schools were damaged and more 
than 650 businesses were affected. There were significant damages to the local highway 
infrastructure in South Yorkshire; several roads were closed and bridges were washed away. A 
culvert collapsed in one location and Rotherham train station was closed for one month fro 25th 
June. The dam wall of the Ulley reservoir began to severely erode and downstream communities 
were under immediate threat. 

In Gloucestershire and the surrounding area 40,000 customers had their electricity cut off for 
up to 24 hours when Castle Meads sub-station became vulnerable and was shut down. 
Waltham switching station was under severe threat and around 1% of the road infrastructure 
was damaged at an estimated cost of Ł20 to Ł30 million. 

Many arterial roads were closed in the Thames Valley area. Rail lines were closed including the 
major route between Didcot and Oxford. Across the country Network Rail estimated repair work 
to cost in the order of Ł32 million. London Underground also closed 25 stations. 

Legislation currently in place for emergency planning and response includes the Civil 
Contingencies Act (2004) and sector-specific legislation. There are obligations for service 
providers as Category 2 emergency responders to co-operate with Category 1 emergency 
responders, but there are no particular obligations to plan for (natural) emergencies. 

A recent EA study quantified the extent of critical infrastructure lying within floodplains (Table 
3.8). These figures do not include infrastructure at risk from unpredictable fluvial flooding. A 
Chartered Institution of Water and Environmental Managers (CIWEM) – Coastal Management 
for Sustainability (CMS) – EA conference in March 2008 will consider the impacts of flood on 
critical infrastructure and will bring different affected sectors together to consider a number of 
questions including whether the Climate Change Bill (Defra, 2007) provides an opportunity to 
introduce urgent measures. 

 
Table 3.8: Infrastructure located within flood zones (river and sea floodplains). Source: EA study 

reported in Pitt Review (2007) 
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Number of sites in flood zone (flood risk probability) Asset 
Significant (1 in 
75) 

 Moderate (1 in 
75 to 1 in 200) 

Low (1 in 200 or 
fewer) 

Total in all 3 
zones 

Water and 
sewerage 

737 223 179 1145 

Electricity 
(generation and 
distribution) 

2215 2263 3818 8423 

Gas (works and 
distribution) 

5 8 10 23 

Telephone 
exchanges 

82 67 86 241 

Motorways 139 km 104 km 132 km 382 km 
A roads 884 km 553 km 809 km 2278 km 
Railway lines 1470 km 750 km 948 km 3213 km 

 
The realisation of the vulnerability of assets has prompted action, for example United Utilities 
Water Company has developed a company policy that all their new or critical existing 
infrastructure at risk from flooding should withstand a 1 in 1000 year flood event and the non-
critical infrastructure should withstand a 1 in 100 year event. The case for the required funding 
will be placed before Ofwat under plans for AMP5.  

The EA has recognised that flood damage across new growth areas could cost up to Ł55 million 
per year without additional protection measures, and the consequential losses (for instance 
from transport and infrastructure disruption) could add Ł19 m to Ł27 million. This would 
increase the cost of flooding in growth areas by 74% by 2016 (EA, 2007b, ABI, 2005). 

In response commercially, Infoterra Ltd. and Jeremy Benn Associates (JBA) have agreed to 
produce and market a unique flood risk assessment product for Great Britain that takes account 
of the flash flood risk, which the ABI believes now accounts for up to half the UK’s insurance 
claims for food damage (www.contingencytoday.com, accessed 02/03/08). 

At European level, the Civil Protection Financial Instrument supports and complements the 
efforts of Member States in the protection of people, the environment and property (including 
cultural heritage) in the event of natural and man-made disasters, acts of terrorism and 
technological, radiological or environmental accidents. It also facilitates reinforced co-operation 
between Member States in the field of civil protection. It covers response and preparedness 
actions, and has a financial envelope of around 190 million for 2007-2013.  

The European Commission has awarded grants worth 4.07 million to projects and large-scale 
pan-European simulation exercises which will involve earthquake and flooding simulations, and 
will be led by organisations from five European countries.  

Seven simulation exercises to be led by France, Germany, Hungary, Italy, the United Kingdom 
and Sweden have been awarded just over 2.6 million. The exercises will feature a variety of 
scenarios, including earthquakes and cross-border flooding. Simulation exercises promote a 
common understanding of co-operation in civil protection assistance interventions and help 
accelerate response in major emergencies. These learning exercises test response capabilities 
and provide an opportunity for all actors involved in operations under the Community Civil 
Protection Mechanism to enhance their operational co-operation. The exercises will take place 
over 2008-2009. 

Additionally, six projects will share 1.47 million in funding. They are led by organisations from 
five European countries (Greece, Sweden, Denmark, Spain and Belgium). 

The projects cover: 

 fighting forest fires  

 preparing the public, especially vulnerable groups, for natural disasters  

http://www.contingencytoday.com/�
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 helping municipalities prepare for climate change and any resulting floods  

 cooperation between European volunteer organisations during emergencies  

 training professional and volunteer fire-fighters, local civil protection services and 
volunteer groups for common emergencies  

 disseminating the results of previous EU civil protection activities to improve community 
resilience. 

The six projects also include organisations from various Member States including Italy, Bulgaria, 
the United Kingdom, Portugal, Finland, Cyprus, and Estonia. The projects are due to be 
completed by the end of 2009 (http://ec.europa.eu/environment/civil accessed 02/03/08). 

3.7 Assessment of the impact of changes in flood risk on quality of life in the 
UK 
An evaluation of the threat of flooding to quality of life should take into account:  

a) Evidence of loss of life in floods;  

b) Evidence of the frequency of loss of life being narrowly avoided and injuries being incurred 
and  

c) Evidence of other impacts which impair human health.    

Systematic data on these impacts are difficult to find but some evidence is available (e.g. 
Fewtrell and Kay, in press). Fortunately, loss of life from flooding is relatively rare in the UK. In 
the autumn 2000 floods no loss of life was attributed to flooding.  In January 2005 two persons 
lost their lives in their homes during flooding in Carlisle (Government Office for the North West, 
2005); and the summer 2007 floods are reported to be linked to the deaths of thirteen persons 
(The Pitt Review, 2007).  There are no reported cases of direct loss of life within flooded homes 
in Scotland, although several persons died in cars when the River Kelvin flooded in 1994 and in 
the Western Isles in 2005.  There have, however, been dozens of narrow escapes, for example 
in the Easter 1998 floods in England and Wales during which many were rescued (often from 
vehicles trapped by floodwaters), and in the flooding in Perth in 1993 when a flood defence 
protecting houses collapsed. 

In recent years empirical evidence of the impacts of floods on human health (both 
mental/psychological and physical), and more generally the social costs of flooding on people, 
families and communities affected by flooding, has been accumulating in both England (Tapsell, 
2000; Tapsell et al., 1999, 2003, Fewtrell and Kay, in press) and Scotland (Werrity et al., 2007).  
These research studies provide evidence which generally corroborate the statements of shock 
and concern about the effects of flooding on people made in The Pitt Review (2007) and the 
Bye report (Bye and Horner, 1998), as well the evidence contained in the report on the June 
2007 floods in Hull (Coulthard et al., 2007).   

Using survey instruments which included the General Health Questionnaire (Goldberg and 
Blackwell, 1970) commonly used in health studies in the UK, Tapsell’s investigation of the 
health effects of the Easter 1998 floods in several communities in Oxfordshire (Tapsell,2000, 
Tapsell et al., 2003) identified pre-existing health problems and the additional perceived health 
effects resulting from flooding.  Flood victims reported effects such as headaches, colds, sore 
throats, chest infections, asthma attacks, skin irritations, swelling of legs and hands, stiffening 
of joints, raised blood pressure, worsened diabetes, allergies to mould, digestive ailments, panic 
attacks, agoraphobia, depression, stress and anxiety.  In addition, several deaths were believed 
to have been hastened by the flooding, and respondents reported other problems causing 
increased stress such as problems with employment through having to cope with recovery.  The 
research also shed light on the disruption households experience following flooding which 
creates stress and anxiety which appears to underlie additional health problems.  Significant 

http://ec.europa.eu/environment/civil�
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anxiety was reported owing to a reported loss of confidence in authorities, and an underlying 
loss of self-identity and security in the home.  Women were found to shoulder extra 
responsibilities for their family’s health care, for dealing with insurers and builders and were 
generally found to be impacted heavily by the flooding aftermath.  Members of the Asian 
community in Banbury appeared to be particularly vulnerable to flood disruption because of a 
combination of factors related to low incomes, less insurance, and feelings of isolation.  

Werrity et al., (2007) identified a large range of impacts upon people and households including 
strains within families, loss of sentimental and irreplaceable items, emotional effects, and 
anxieties and stresses associated with being out of one’s home.   Recent floods in Perth (1994) 
and Glasgow (2002) revealed high losses within low income groups, with many uninsured 
households (Werrity and Chatterton, 204). Households with an annual income of less than 
Ł20,000 reported higher levels of stress and anxiety and more adverse health effects than those 
on higher incomes. 

Evidence of the effects of flooding in Hull during June 2007 (Coulthard et al., 2007) together 
with the evidence from Werrity et al. (2007) has clearly uncovered an important distributional 
impact of flooding which has been present in the UK previously – the high impact of floods on 
those with low incomes, particularly the negative effects on quality of life. 

3.8 Proposals for new developments in the UK: vulnerability by region 

The following projections regarding proposals for house building in England are taken from the 
2007 CLG Green paper ‘Homes for the future: more affordable, more sustainable’. The 
proposals assume that housing supply will rise over time towards 240,000 per year in 2016, by 
which time 2 million new homes will have been built, this figure is expected to rise to 3 million 
by 2020.  

The 2 million new homes by 2016 will include 1.6 million already proposed in existing Regional 
Spatial Strategies (RSSs) and plans to build around 650,000 homes in Growth Areas. The new 
round of RSSs will provide between 150,000 and 200,000 further homes including smaller sites 
and urban area schemes. An extra 100,000 homes will be built across the 45 towns and cities 
that make up the 29 New Growth Points that came forward during 2006 proposing high 
growth schemes. Around 50,000 new homes are envisioned for the North in a new round of 
New Growth Points. The final number will depend on the strength, costs and sustainability of 
bids coming forward. 

The ‘Homes for the future’ Green paper in July 2007 marked the launch of an invitation for 
local authorities to propose 5 new eco-town schemes, designed to be able to reach carbon zero 
standards. Each scheme could provide between 5,000 and 20,000 new homes (giving a total of 
up to 100,000, dependent on the quality of the bids received). 

A Ł300 million Community Infrastructure Fund for Growth Areas, New Growth Points and eco-
towns will be made available. In addition to this, funding for Growth Areas, New Growth Points 
and eco-towns will double by 2010-11. Further support is proposed by for example: 

 A new Housing and Planning Delivery Grant, acting as incentive to councils to deliver high 
levels of housing  

 Guidance to help local councils identify enough land to deliver the homes needed in their 
area as required by PPS3 

 Action to permit applications for housing where councils have not identified enough land. 

 The creation of the new homes agency  

The Government will ensure that new homes are provided in both urban and rural areas and in 
the North as well as the South and will continue to work towards the ambitions of the 
Sustainable Communities Plan (2003)  
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The Housing Corporation is investing Ł230 million to deliver around 6,300 homes in small 
towns and villages through its 2006–08 affordable housing programme. The Housing 
Corporation is providing support for seven new potential Community Land Trust pilots, enabling 
trusts to own land for local communities to provide affordable homes. 

Growth Areas, based on proposals in regional planning guidance for London and the rest of the 
South East in 2001, have been established in the Thames Gateway; Milton Keynes/South 
Midlands; London-Stansted-Cambridge-Peterborough and Ashford. Combined with London, 
their current aim is to sustainably provide 200,000 additional homes above previously planned 
levels by 2016. New Growth Points are listed in Table 3.8, as well as the number of properties 
affected by the floods of summer 2007 in each of these local authority areas. 

Table 3.8: New Growth Points announced by Yvette Cooper, Minister for Housing and Planning, 
Source: Hansard, 24 Oct 2006 : Columns 78-81WS 

Government Office Region Growth Point Local Authority Number of residential 
houses affected by 
flooding during June 
and July 2007 
(Source: CLG) 

Derby Derby City Council, 
Derbyshire CC, 

1-100 
>100 

Leicester Leicester City Council, 
Leicestershire CC, 

1-100 
>100 

Nottingham Nottingham City 
Council, 
Nottinghamshire CC 

1-100 
 
>1000 

Grantham South Kesteven DC and 
Lincolnshire CC 

 

Lincoln Lincolnshire CC,  
City of Lincoln Council, 
North Kesteven DC and 
West Lindsey DC 

 
1-100 
 
251-500 

East Midlands 
 

Newark on Trent Newark and Sherwood 
DC 

251-500 

Haven Gateway Babergh DC, Colchester 
BC, Essex CC, Ipswich 
BC, Suffolk Coastal DC, 
Suffolk CC, Tendring DC 

 

Norwich Norwich City Council, 
Norfolk CC, Broadland 
DC, South Norfolk 
Council, the Broads 
Authority 

 

East of England 

Thetford Breckland Council, 
Thetford Town Council, 
Norfolk CC 

 

Basingstoke Basingstoke and Deane 
BC 

1-100 

Didcot— South 
Oxfordshire 

South Oxfordshire DC 1-100 

Maidstone Maidstone BC  
Oxford Oxford City Council 101-250 
Partnership for Urban 
South Hampshire 

East Hampshire DC, 
Eastleigh BC, Fareham 
BC, Gosport BC, 
Hampshire CC, Havant 
BC, New Forest DC, 
Portsmouth City Council, 
Southampton City 
Council, Test Valley BC, 
Winchester DC 

 

Reading Reading BC 101-250 

South East 

Reigate and Banstead Reigate and Banstead BC  
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Exeter and East Devon Exeter City Council, East 
Devon DC and Devon 
CC 

 

Plymouth Plymouth City Council  
Poole The Borough of Poole  
Swindon Swindon BC 501-1000 
Taunton Taunton Deane BC and 

Somerset CC 
 

Torbay Torbay Council  

South West 
 

Truro Carrick DC and Cornwall 
CC 

 

West of England  Bristol City Council, Bath 
and North East Somerset 
Council, North Somerset 
Council and South 
Gloucestershire Council 

 
 
 
1-100 
 
1-100 

Birmingham and Solihull Birmingham City Council 
and Solihull MBC 

251-500 
101-250 

Coventry Coventry City Council  
Telford The Borough of Telford 

and Wrekin 
1-100 

East Staffordshire—
Burton-upon-Trent 

East Staffordshire BC 1-100 

Hereford Herefordshire Council 251-500 
Shrewsbury and Atcham Shrewsbury and Atcham 

BC and Shropshire CC 
1- 100 
 
251-500 

West Midlands 
 

Worcester Worcestershire CC, 
Worcester City Council, 
Wychavon DC and 
Malvern Hills DC 

101-250 
101-250 
1001-2000 
1001 - 2000 

 

Up to 108,000 homes in growth areas could be located in the floodplain, of which 10,000 
could be at significant risk (ABI, 2005b). The EA recognises the pressure that new development 
places on essential infrastructure in its report ‘Hidden Infrastructure’ (EA, 2007a), in which it is 
recommended that environmental infrastructure including flooding, water supply, waste water 
and solid waste is considered at the planning stage. The EA estimates that the provision of flood 
risk management will cost an average of Ł5,400 per house in the South East plan for new 
housing. Problems of water supply in the South East are often commented upon because this is 
the driest area in the UK. It also has particular flood risk problems: storm surges and the gradual 
sinking of land add to the risk from climate change induced sea level rise.  

In Greater Manchester, currently there are 30,000 houses in the floodplain (EA, 2007a), an area 
where many new properties are planned as part of a programme to regenerate deprived areas. 
In Plymouth, development is planned in areas at high risk of coastal and river flooding and work 
is underway to determine where new development can sustainably take place. 

A consultation on the Wales Spatial Plan Update 2008: People Places Futures is running for 12 
weeks from 31st January to 24th April 2008.  The document sets a vision for how each part of 
Wales should develop economically, socially and environmentally over the next 20 years and will 
guide the way the Assembly Government spends its money over the coming years. Currently 
there are 170,000 properties at risk from flooding in Wales (EA 2007a). 

Scotland is also consulting on its housing strategy: ‘Firm Foundations: the future of housing in 
Scotland’ was published as a discussion document in October 2007 as part of the Scottish 
Government’s spending review (Scottish Government, 2007a). The yearly average of 25,000 
new homes built is not considered sufficient to moderate the growth house prices and it is 
proposed that this number is increased to 35,000 per year by mid-2008. Development will be 
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encouraged in and around existing settlements where possible and should be exemplars of low-
impact developments. 

Northern Ireland’s strategic development strategy (Department for Regional Development, 
2001) aims for 250,000 additional new homes by 2025, with 160,000 completed by 2016, with 
a precautionary approach to risk of flooding, coastal erosion and land instability. The figure for 
2016 is divided between 77,500 new homes in the Belfast Metropolitan area and hinterland 
and 82,500 new homes in the north, south and west of the region.  
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4. Responding to flood risk 
There are various approaches to respond to flood risk and these are now commonly considered 
either as ‘structural’ or ‘non-structural’. Individuals have a right to protect their property from 
flooding and the historic “common enemy” rule permits the owner or occupier of land to 
undertake protective works to prevent flooding of that property even if as a result the flood 
waters that would have entered their land in fact cause damage to another’s property (Lowther, 
2004). In the current Scottish Government’s consultation on the future of flood risk 
management there (Scottish Government, 2008), the responsibilities for FRM are first defined 
for the ‘owners’ (Section 7.3). 

It is increasingly necessary to evaluate the relative sustainability of the responses to changing 
flood risk. Unfortunately, sustainability assessment is a contested concept not just in the flood 
risk management field but for any application of the concept. Guidance is provided on this for 
flood risk management purposes in Thorne et al (2007) and FIAC (2006). The only common 
threads for this are the need to consider economic, social and environmental factors and the 
need to utilise a series of criteria and indicators. Application in the flood risk management policy 
field is considered by White et al (2007) and FIAC (2006) and for technical system asset 
management planning by Ashley et al (2004). Responses at the local property or development 
level can provide benefits to those implementing the responses and also others. However, other 
interventions may lead to downstream impacts, as may occur due to informal paving of 
gardens. Currently there are no means of ensuring that this does not happen other than 
through the ‘duty of care’ and Common Law after the event, although CLG (2008) are 
consulting on this. 

Responses were set out in the Foresight Future flooding report (Evans et al, 2004b) as related to 
the source-pathway-receptor (SPR) perspective (Section 3.2). Table 4.1 shows the core 
groupings for the 80 responses considered in detail in Foresight. In principle, responses can take 
place at any of the stages in the SPR chain, however, typically there is no attempt to mitigate 
climate change at the same time as preventing or adapting to flooding and most approaches 
simply accept the changes in rainfall, temperature and hydrology likely to occur. 

Details of each of the response options cannot be reproduced here due to space and reference 
should be made to the original documents or Thorne et al (2007) for more information.  

In terms of individual responses, Foresight found that land use planning and flood proofing 
buildings were responses found to be amongst the most effective to coping with climate 
change related increases in future flood risk and also to be robust across the 4 scenarios 
(Section 3.2). Not as significant but also effective were catchment-wide storage systems and 
individual damage avoidance measures. Managing urban runoff better was also among the top 
most effective responses although not effective across all 4 scenarios. As sustainability is 
becoming a mandatory consideration in flood risk management, a major finding was that the 
application of principles of social equity and precautionarity in the design and implementation 
of responses to flood risk would improve sustainability irrespective of the particular socio-
economic scenario considered. Precaution was defined as related to the way in which measures 
related to the most extreme events are implemented in the light of uncertainty and 
irreversibility. Compliance with the principle also relates to the inclusion of all stakeholders in 
the participatory processes of arriving at responses. 

 
Table 4.1 Response groups defined in the Foresight Future Flooding study (Evans et al, 2004b) 
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Response Theme Response Group 

Managing the Rural Landscape 1. Rural infiltration 

2. Catchment-wide storage 

3. Rural conveyance 

Managing the Urban Fabric 4.  Urban storage 

5. Urban infiltration 

6.  Urban conveyance 

Managing Flood Events 7.  Pre-event measures 

8. Forecasting and warning 

9.  Flood fighting actions 

10. Collective damage avoidance actions 

11. Individual damage avoidance actions 

Managing Flood Losses 12. Land use management 

13. Flood-proofing 

14. Land use planning 

15.  Building codes 

16. Insurance, shared risk and compensation 

17.  Health and social measures 

Fluvial defences 

18.  River conveyance 

19.  Engineered flood storage 

20.  Flood water transfer 

21.  River defences 

Coastal and estuarial defences 

River and Coastal Engineering 

22.  Coastal defences 

23.  Realignment of coastal defences 

24.  Reduce wave energy  

25.  Coastal morphological protection 

 
Foresight also looked at portfolios of responses. The options considered were: 

1. Maintain current flood policies and expenditure, accept reduced standards of flood 
protection and hence a substantial increase in flood risk, and live with the increase in 
Expected Annual economic Damage; or 

2. Reduce flood risk by the application of a portfolio of flood response measures to levels 
at or similar to the present; or 

3. Reduce flood risk further, which may be difficult in economic and sustainability terms 
under some scenarios, but feasible under others.  

In terms of quality of life, this suggests that the most likely context for responding is (2), 
although where flood risk is currently unacceptable, it may be necessary to reduce flood risk. 
Foresight set out a route map for reducing flood risk and this is interpreted here as the 
fundamental tenets for existing local drainage in Table 4.2. 

 
Table 4.2 Route map for flood risk management adapted from the Foresight Future Flooding 

study (Evans et al, 2004b) 
Measure Response sector Responsibility Comments 

Where new building is 
planned, this should clearly 
not adversely affect existing 

Planning system 
especially PPS25 in 
England, TANs in 

Local planning 
authorities and CLG 
in England, WG in 

This is a long 
term measure in 
terms of 
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flood risks. It may also be 
used to alleviate current 
problems by compensation. 

Wales and PANs in 
Scotland. Sewers for 
adoption in England 
and Wales. 

Wales. Will impact 
on communities and 
may lead to 
economic blight. 
Sewerage 
undertakers may 
adopt. 

adapting 
existing urban 
areas. It may be 
preferable to 
build in 
greenfield 
rather than 
brownfield sites 

Realignment of defences and 
abandonment of 
buildings/areas 

Need to adopt an 
integrated approach 
as in Making Space 
for Water in England 
(Balmforth et al, 
2006). 

Major stakeholders, 
CLG and Defra in 
England. Will impact 
on 
dwellers/occupiers 
and communities 

Medium to long 
term measure 

Adaptability, reversibility and 
irreversibility of responses 

Requires ‘no regret’ 
measures in order to 
try different ways of 
responding and 
determine most 
effective. Some of 
which will have to be 
abandoned. 

All major 
stakeholders. At a 
local level unlikely to 
be any responses 
that are not 
reversible. 

Over all 
timescales. 
Message here is 
not to ‘lock-in’ 
to large scale 
solutions (Defra, 
2006) 

 
Adaptation is the process that entails responding to largely unpredictable short timescale 
changes in demands on urban drainage systems. When coping resilience is exceeded adaptation 
is needed. Adaptation targets vulnerability and exposure to climate change hazards. Flood 
receptors have historically been able to adapt.  

People living in flood plains had to be adept at coping with occasional inundation and behaved 
accordingly. However, the need to adapt local drainage systems to changing risks due to 
climate change is not apparent to many and an urban area dweller may hold the view that any 
such risk is unacceptable and needs to be dealt with by the agencies that provide ‘water’ 
services. Many dwellers in these areas are routinely insured and adaptation may simply mean 
the need to increase (or pay more for) their cover in the light of increasing future risks. 
However, insurers are now re-appraising their position in areas where local drainage flooding 
becomes more common and such insurance may in future become too expensive in the UK 
(ABI, 2007; Crichton, 2007a). 

As part of the work undertaken in the Foresight Future Flooding study (Evans et al, 2004b), an 
assessment was made of the relative costs and benefits in terms of flood risk reduction of 
implementing typical combinations of structural responses. Table 4.3 shows the findings. 

Table 4.3 annual cost of most likely responses and subsequent residual flood risk costs in the 
UK to address the flood risks 

Future scenario World 
Markets 

National 
Enterprise 

Local 
Stewardship

Global 
Sustainability 

Cost of responses likely 
under this scenario (ŁM per 
annum) 

540 260 400 110 

Residual EAD Ł million per 
year following 
implementation of the 
responses above 

4200 2400 490 720 
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Table 4.3 shows that even with implementation of the  likely structural responses, there is a 
significant residual risk in terms of Expected Annual Damage under each socio-economic 
scenario. Dealing with this residual risk requires complementary responses, many of which will 
be non-structural (in that they do not entail major construction, such as insurance) and adaptive 
in that they will be local, small scale and typically introduced incrementally over time. 

There are a number of definitions of what is meant by ‘adapting to climate change’ and a part 
of overall local system adaptation is to resist flooding through a range of measures such as the 
use of flood resilient and resistant building and the use of temporary flood barriers (e.g. CLG, 
2007d;  Proverbs & Soetanto, 2004; Garvin et al, 2005).  

Adaptation means measures taken to cope with a changing climate (responses), mainly at the 
local level as part of an overall approach that aims to cultivate system resilience. As the 
promotion of whole system (urban drainage) resilience is likely to be unachievable due to the 
complexity, one approach sets out to cultivate the growth of resilience through the promotion 
of adaptation (e.g. Anderies et al., 2006). Part of this is to reduce vulnerability (the corollary of 
resilience) by helping to develop the capacity to cope with impacts in both the drainage system 
and also in the receptors (e.g. Kelly and Adger, 2000). Resilience is the recovery of whole 
system functioning (as in Sayers, 2003).  

Responses should apply to more than simply changes in risk as it is not necessarily only the 
reduction in risk, but the acceptability, adaptation and risk reduction to an acceptable level of 
impact as the climate is changing that is required.  

Where changes in future flood risk are more predictable, such as the likely effects of rising sea 
levels, a ‘precautionary’ rather than an adaptive approach may be taken as advocated by 
Defra (2006c) and in PPS25 (CLG, 2006a; 2007a). This is not likely to apply to local urban 
drainage systems, other than those at coastal sites, where sea level rise affects may need to be 
considered, although the Defra guidance specifically mentions drainage culverts as requiring a 
precautionary approach.  

Table 4.4 Typology of adaptation strategies (adapted from EEA, 2007) 
Adaptation type Description 

1. Share losses from event Insurance 
Novel financial products to lay-off risks 
Diversify activities, range and scale of assets etc 

2. Bear loss Accept damage and impacts and live with these 
May require relocation 

3. Prevent effects using 
infrastructural solutions 

‘Hard’ engineering investments: 
Build resistant/resilient systems 
Make space for water 
Modify key infrastructure 

4. Prevent the effects using 
legislative, regulatory and 
institutional measures 

Integrate planning processes 
Modify traditional land use and planning processes 
Adopt new methods of dealing with uncertainty 
Allocate more resources for (3) above 
Amend standards and codes of practice 

5. Avoid or exploit changes in 
risk 

Relocate and enforce development zones away from risks 
Change land use or practices 
Better forecasting systems 
Contingency planning 

6. Research and development Investigate ways to reduce uncertainty in understanding and responses 
Improved forecasting of changes 
Develop better risk-based integrated climate and other changed impact 
assessments 

7. Educational and behavioural Longer planning time horizons 
Enhance awareness and capacity of all stakeholders 
Encourage individual responsibility to adapt 
Develop better acceptance of the need for future policy and other changes  
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 A typology of possible adaptation strategies provides an outline of what these may comprise, 
as summarised in Table 4.4. Defra (2006d) produced a guidance document as part of MSFW on 
adapting at the coast and inland, based on a number of ‘essential elements’ and ‘facilitating 
mechanisms’ to implement these are presented; relocation for example, is one option. 

Adaptable approaches should, where feasible, be incremental, reversible and ‘no-regret’. This 
requires a new way of looking at responses, especially those that entail ‘hard’ engineering 
(Watkinson et al, 2007a; Ingham et al, 2006). In future these need to be able to accommodate 
changes in response to new knowledge, demands, expectations and in the assessment of 
performance, with attendant flexibility in standards and codes of practice (Geldof, 2005).  

As already outlined, non-structural responses (NSRs) are emerging as of interest for FRM. In 
addition, they also have other benefits for water quality and a number of SUDS, even where 
some construction is required, are also defined in this category. ‘Non-structural’ techniques 
imply the use of natural, social or economic measures (Field et al., 2006), including the use of 
existing features such as natural slopes and indentations to provide channelling and temporary 
storage. NSR do not involve the use of fixed or permanent facilities and many aim to change 
behaviour through regulation, education, persuasion, or economic instruments (Taylor and 
Wong, 2002). NSR do not require extensive construction efforts (Field et al., 2006) and are not 
based on large scale defences (CRUE, 2005). Here NSR are taken to be measures that do not 
require ‘structural’ change (Taylor and Wong, 2002): Non-structural responses are responses to 
urban flood risk that do not involve fixed or permanent facilities and they usually work by 
influencing behaviour through government regulation, persuasion, and or economic 
instruments. 

It is likely that a combination of structural and NSR used together would be most effective. In 
the USA a ‘treatment train’ approach is considered to be the most effective for dealing with 
both water quantity and quality issues (Field et al, 2006). Such combinations of various NSR and 
structural responses has resulted in little or no hindrance to developers who are continuing to 
invest in new developments in the USA. In US practice the term Low Impact Development (LID) 
is used to describe a situation in which structural and NSR are employed together to provide a 
treatment train. In Australia this approach is termed ‘water sensitive urban design’ (WSUD). 
Both Low Impact Developments and WSUD (DTI, 2006), provide a site design strategy which 
manages the whole water cycle and attempts to replicate or minimise the change in 
hydrological conditions from pre-site to finished site conditions (Field et al, 2006). 

Recently, further application considering the use of NSR specifically in the context of providing 
responses to ‘residual’ flood risk (i.e. what is remaining after structural measures have been 
implemented) in the Thames Estuary (Cooper at al, 2007). Table 4.5 illustrates the measures 
being considered. 

 
Table 4.5 NSR measures (Cooper et al, 2007) 
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Table 4.5 NSR measures (Cooper et al, 2007) 

 
The Environment Agency in England & Wales are using these NSR to: 
 

 Manage potential current events, focusing on reducing the potential for loss of life and 
damage avoidance; and 

 Manage and reduce these losses through flood compatible spatial planning and designs 
for new and existing development. 

 
This application has considered the scale of flood event and concluded that incident 
management NSR measures are potentially useful for coping with the risks that remain after the 
implementation of large scale structural solutions. Spatial planning and development 
management in particular were seen as a particularly useful NSR, with a 70% effectiveness for 
reducing future flood risk in the Thames estuary area. However, future changes, including 
increasing populations and numbers at risk will require the need to continually update local 
NSR. At a local level, it is expected that NSR can provide an effective means of coping with 
health and economic losses, although this requires a significant increase in awareness and risk 
perception. Of particular interest here is the conclusion that NSR should not be seen as blanket 
measures, widely applicable in a single format; rather they need to be tailored to local 
circumstances. It is recommended that a single agency assume responsibility for coordination 
and in the Thames region there are 6 ‘Local Resilience Forums’ to share information.  
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5. Investment  

5.1 Historical investment in flood protection in the UK 
The total flood defence expenditure in England and Wales from 1989-90 to1998-99 was as 
shown in Table 5.1. In April 1998 flooding caused severe disruption in low lying areas of central 
England, with estimates of insured losses between Ł500 and Ł700 million. In 1998-99 income 
raised for flood defence in England and Wales was Ł252 million. The Government provided 
direct grants of Ł34 million, Ł203 million was provided through the levy from local government 
and the remainder came from Internal Drainage Boards (IDBs) and other sources. Local 
Authorities (LAs) were reimbursed the following year through the Revenue Support Grant 
mechanism. By 2000, the average cost of building and maintenance of one kilometre of flood 
defences for coastal areas was estimated at Ł2.5 million and Ł0.65 million for river basin area 
(Hansard, 2000). The Ministry of Agriculture, Fisheries and Food (MAFF) provided grants to 
operating authorities in England for new and improved sea and tidal flood defences and coast 
protection defences as shown in Table 5.2. The total provisions available for Ministry funding 
(both grant and Supplementary Credit Approvals) of all flood (including inland) and coastal 
defence for 1999 to 2002 reflected the increased provision announced following the 1998 
Comprehensive Spending Review and are shown in Table 5.3. Total budgeted and actual capital 
expenditure by the Welsh Assembly Government on coastal and inland flood defences for the 
financial years 2002-03 to 2006-07 are shown in Table 5.4. 

Since its inception in 1996, the EA has spent Ł3.4 billion on flood risk management. The EA has 
improved the flood protection for an additional 100,300 households between 2003-04 and 
2005-06 by investing Ł900 million on the construction of new defences. The 169 construction 
projects completed between 2003-04 and 2005-06 included new sea and river defences and 
the reconstruction of existing defences (House of Commons, 2007)8. 

Table 5.1: Total flood defence expenditure (England and Wales) between 1989 and 1999 
(Source: Hansard 10/02/2000 column 295W) 

  Ł million 

 Capital Revenue Total 
1989-90 74.6 92.9 167.5 
1990-91 93.1 103.0 196.1 
1991-92 116.8 114.1 230.9 
1992-93 110.8 120.2 231.0 
1993-94 105.7 124.0 229.7 
1994-95 113.9 126.8 240.7 
1995-96 131.1 119.0 250.1 
1996-97 131.4 125.1 256.5 
1997-98 136.5 137.1 273.6 
1998-99 117.7 144.1 261.8 

 
Table 5.2: Grants provided by MAFF (Ministry of Agriculture, Fisheries and Food) to operating 

authorities in England for new and improved sea and tidal flood defences and coast protection 
defences between 1995 and 1999 (Source: Hansard 10/02/2000 column 295W) 

 
Year Ł million 
1995-96 71 
1996-97 75 
1997-98 61 
1998-99 51 

 
 

                                            
8 Further details are given in Appendix B 
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Table5.3: Total provision available for all flood and coastal defence (England and Wales) 
between 1999 and 2002 (Source: Hansard 10/02/2000 column 295W) 

Year Ł million 
1999-2000 71 
2000-01 77 
2001-02 79 

 
Table5.4: Total budgeted and actual capital expenditure by the Welsh Assembly Government 
on coastal and inland flood defences for the financial years 2002-03 to 2006-07 (Source: Hansard 

(Wales) (WAQ50829) 18/12/07 

Environment Agency  Budget Spend 

2006/07 Ł11,934,000 Ł11,934,000 

2005/06 Ł9,934,000 Ł9,934,000 

2004/05  Ł3,768,000 Ł3,713,000 

2003/04 Ł2,605,000 Ł2,004,000 

2002/03 Ł3,286,000 Ł2,210,000 

Local Authorities Budget Spend 

2006/07 Ł5,800,000 Ł4,996,000  

2005/06 Ł5,800,000 Ł4,995,000 

2004/05 Ł3,945,000  Ł3,025,000 

2003/04 Ł3,670,000 Ł3,004,000 

2002/03 Ł3,808,000  Ł1,062,512 

 
In Scotland, Since the Flood Prevention (Scotland) Act 1961, a total of 72 schemes have been 
constructed to a total present value of Ł82 million, with an average cost of Ł2.1 million per 
scheme. These assets require effective management if they are to continue to deliver effective 
flood risk mitigation (Basset et al., 2007). 

5.2 Current and future investment 
The Environment Agency received Ł483 million from Defra for flood risk management in 2006-
07, including Ł25 million in local levy from local authorities, compared to a total of Ł303 million 
in 2001-02. Existing EA commitments accounted for nearly Ł105 million (representing 84%) of 
the 2007-08 construction budgets. Only Ł20 million of the 2007-08 budgets was therefore 
available for new projects. This amount committed varies from year to year depending on the 
portfolio of projects some of which can take several years to complete. For example, any major 
remedial works resulting from the June 2007 floods will have to be funded by deferring or 
slowing down work on existing construction schemes (House of Commons Public Accounts 
Committee, 2007).  
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On 2nd July 2007, following extensive flooding in the UK, Hilary Benn, the Secretary of State for 
Defra announced that Government spending on flood and coastal erosion risk management in 
England would increase to Ł800 million in 2010-119. On 4th February 2008, Mr Benn released 
further details of that spending (Hansard, 04/02/2008), stating that Ł1.8 billion will be directly 
invested with operating agencies in the next three years on flood management, including new 
or improved defences, monitoring, and the availability of flood warning. Ł34.5 million will also 
be made available for implementation of Sir Michael Pitt’s recommendations in his independent 
review of the floods of summer 2007 (Pitt Review, 2007).  

It was estimated by Mr Benn that local authorities will spend around Ł260 million maintaining 
their own defences, as well as funding additional work by the Environment Agency and Internal 
Drainage Boards. This means that Government will be investing over Ł2.15 billion during the 
three year period. This is summarised in Table 11. Mr Benn also set targets for the delivery of 
the capital programme to improve the protection of 145,000 households over the three year 
period including 45,000 of those most at risk. Targets for the restoration of SSSIs were also set. 
Outcome Measures are summarised in Table 5.5 The EA recommended allocation of funds by 
region for 2007-08 and further details of EA spending are given in Appendix B. 

The allocation to the Wales Flood Risk Management Committee was the combination of a 
straightforward transfer of Ł27.6m FDGiA direct from WAG (Welsh Assembly Government) and 
other contributions. The total budget for 2007/08 was Ł31.1m (compared to Ł32.2m in 
2006/07). Flood Risk Management Wales contributes Ł2m for nationally provided services, 
including flood warning, Head Office and corporate costs and national projects (Ibid.). 

 
Table 5.5: Government investment in flood and coastal erosion risk management in England to 
2011. Source: Hansard. 
   Allocated to Operating Authorities Total 
 Ł millions 
 LA Own Spend 

(Estimated) 
Retained (for 
now) in DEFRA 

EA Resource 
(maintenance & 
operational costs) 

Capital Programme (new & 
improved defences & 
projects) 

 

2007-08 
Baseline 

86 0 247 259 602 

2008-09 87 4 251 308 650 
2009-10 87 20.5 258 334.5 700 
2010-11 87 38 279 400 804 
CSR 3 Year 
total 

261 62.5 788 1,042.5 2,154 

 
 
Table 5.6: Flood and coastal erosion risk management Outcome Measures of the Government’s 
Comprehensive Spending Review 2007 
Outcome Measure Definition Minimum Target 
OM1 Economic 
Benefits 

Average benefit cost ratio across the capital programme 
based upon the present value whole life costs and 
benefits of projects delivering in the CSR07. 

5 to 1 average with all projects 
having a benefit cost ratio 
robustly greater than 1 

OM2 Households 
protected 

Number of households with improved standard of 
protection against flooding or coastal erosion risk. 

145,000 households of which 
45,000 are at significant or 
greater probability 

OM3 Deprived 
households at risk 

Number of households for which the probability of 
flooding is reduced from significant or greater through 
projects benefiting the most deprived 20% of areas. 

9,000 of the 45,000 households 
above 

OM4 Nationally 
important wildlife 

Hectares of SSSI land where there is a programme of 
measures in place (agreed with Natural England) to reach 

24,000 hectares 

                                            
9 Written Ministerial Statement by Hilary Benn on learning lessons from the recent floods - 12 July 
2007. The Secretary of State for Environment, Food and Rural Affairs (Mr Hilary Benn) 
http://www.defra.gov.uk/corporate/ministers/statements/hb070712c.htm Accessed 10/02/08 
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sites target condition by 2011. 
OM5 UK Biodiversity 
Action Plan habitats 

Hectares of priority Biodiversity Action Plan habitat 
including intertidal created by March 2011. 

800 hectares of which at least 
300 hectares should be intertidal 

 

Tables 5.7 to 5.9 give examples of current and recent schemes and the different funding 
streams used.. The EA have developed a database: the National Flood and Coastal Defence 
Database (NFCDD) to become a national repository of good quality core data relating to flood 
defence that will assist in the future management of flood and coastal defence (Linford et al., 
2002). The database is currently only available to the EA and flood and coastal defence 
operators though consideration has been given to it being made publicly available. 

 
Table 5.7: Examples of river flooding schemes in England, Wales (EA funded through FDGiA) 

and Scotland (Scottish Government funded) 
Location River EA 

region 
Ł Works Reference Year 

started 
ENGLAND 
Carlisle Eden / 

Petteril 
 12m  Cumberland News 2007 

Boscastle Valency / 
Jordan 

 5.6m   2005 

Hertfordshire   890,000  Hansard  
Ross-on-Wye Wye  7m 350m tunnel BBC  2008 
Weston-Super-
Mare 

  4m  Defra  

Ipswich   40m Two 20m gates BBC 2006 
York   1.6m Improved flood 

embankments 
This is York  

Alkborough Humber Midlands 10.2m   Since 
2001 

S. London, 
Lewisham & 
Greenwich 

Quaggy London 18m   Since 
2001 

Wakefield FAS Calder  7m  Arup  
Cheltenham   89,000    
WALES 
Monmouth   1.8m   2006 
Bangor 
 

Afon Adda      

SCOTLAND 
Glasgow White Cart N/A 18m (2.5m 

already 
allocated 
2006/07) 

-3 flood water 
storage sites 
-9 hectares of 
permanent 
wetlands  
-8 km  low wall 
construction 
along banks of 
river within the 
city 

www.scotland.gov.uk 2008-
2012 

Glasgow  N/A  Glasgow strategic 
drainage plan 

 2003 - 

North Renfrew 
Flood Prevention 
Scheme 

  5.5m Bunds, 
demountable 
barriers, surface 
drainage 

http://www.clydewaterfront.com 2007-
2008 

 
Table 5.8: Examples of sewer flooding schemes in the UK 

Location Water Company Ł Reference Year 
Worcester, Badsey & 
Harvington FAS 

Severn-Trent 307,000 EA  

88 locations in Yorks Yorkshire Water 39m (16m in Hull) Yorkshire Water 2005-2010 
Cheltenham Severn-Trent 204,000 EA  
Thames Thames Water 323 m  Thames Water 2005-2010 
Blandford St Mary Wessex Water 46,000 Wessex Water 2006 
Corbridge, Stocksfield Northumbrian Water 1.3m www.waterbriefing.org 2008 

http://www.waterbriefing.org/�
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Across the North-West United Utilities 140m (recently 
completed 2m 
scheme, Ashton in 
Makerfield) 

www.waterbriefing.org  2005-2010 

Invergordon, Clyde 
Street 

Scottish Water 590,000 Scottish Water 2008 

Edinburgh, Boswall 
Road 

Scottish Water 500,000 Scottish Water 2008 

Edinburh, Frogston 
Road West 

Scottish Water 81,000 Scottish Water 2008 

Belfast Northern Ireland 
Water 

120 m NI Hansard 2005 - 2010 

 
 
Table 5.9: Examples of smaller flood alleviation schemes in England and Wales (LA/IDB funded) 

Location Water body LA Ł Reference Year 
ENGLAND 
York   0.7m   
Boscastle  R.Valency/R. 

Jordan 
 Local levy & 

Objective 1 
(Ł1m) 

The National Trust 2006-2008 

WALES 
LLanwryst  Afon Bach Conwy County 

Borough 
Council 

No figures 
given 

Conwy County 
Borough Council 
www.conwy.gov.uk  

?2007 

 
In real terms however, according to the National Audit Office (NAO, 2007) spending on flood 
alleviation has reduced in the last year (Figure 5.1), although this is due to exceptional spending 
in 2005-6. 

 
Figure 5.1: Expenditure on flood risk management by the Environment Agency in England and 

Wales between 1997-98 and 2006-07 (at 2006-07 prices). Source: NAO, (2007). 
 

 
 
These figures have been further broken down into capital and maintenance expenditure in 
Table 5.10 and proportion by Region on maintenance in Table 5.1110. 
 
 
                                            
10 Provided by the EA for this report 

http://www.waterbriefing.org/�
http://www.conwy.gov.uk/�
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Table 5.10: EA expenditure since 1996 

 97/98 98/99 99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 TOTAL 

Capital Expenditure 127.3 112.9 116.5 112.2 135.5 170.1 172.4 176 255.3 195 1573.2 

Maintenance 124 131 141.2 154.9 167.3 183.1 183.3 220.6 291.2 259.6 1856.2 

TOTAL 251.3 243.9 257.7 267.1 302.8 353.2 355.7 396.6 546.5 454.6 3429.4 

 
 

Table 5.11: Proportions of EA budgets spent on capital maintenance by Region 
Anglian Midlands North East North West South 

West 
Southern  Thames 

28.6% 8.8% 11.1% 13.2% 9.6% 13.4% 15.3% 

 
At the coast, the investment in SMPs for England and Wales is given on the Defra website and 
reproduced in Table 5.12. 
 

Table 5.12: SMPs for England and Wales 
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Water Industry strategic direction 
As part of its water and sewerage services price review for England and Wales, PR09, Ofwat 
directed that water companies submit Strategic Direction statements between June and 
December 2007, draft business plans in August 2008 and final business plans in April 2009. 
Ofwat will publish final price determinations in November 2009 and new price limits will take 
effect from April 2010. Each company’s draft business plan should build on its strategic 
direction statement showing how its plan for the five-year period 2010-15 takes account of its 
long-term strategy. Ofwat have been criticised in the past for making long-term planning 
difficult for water companies due to five year asset management planning (AMP) processes. The 
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requested Strategic Direction (SD) Statements11 are an attempt to counter this criticism. Water 
UK have welcomed this move but question Ofwat’s own long-term strategy (Water UK, 2007). 

UKWIR (UK Water Industry Research) conducted a major study on the impact of climate change 
on the performance of sewerage systems under possible future rainfall conditions to the year 
2080 (UKWIR, 2003). The study concluded that whilst predictions of future rainfall are highly 
uncertain, for many areas of the UK rainfall events are likely to become more extreme, leading 
to significant reduction in sewerage systems performance particularly in respect of flood 
protection and CSO discharges. The report highlighted a need for changes in the design of 
sewerage systems to properly address potential effects of climate change. 

A search for the word ‘flood’ within the SD statements of a random selection of UK water 
companies provides a very rough guide to where the issue is seen as a priority for strategic 
investment across the country. For example, Severn-Trent water (serving 7.4 million people) 
mention flood or flooding 43 times throughout their statement, concentrating mainly on 
reducing sewer flooding, securing assets (Mythe water treatment works in their area was put 
out of action by the floods of summer 2007) and with some mention of flooding from surface 
water. Many of the water companies are concerned with maintaining asset resilience in the face 
of climate change. Thames Water (serving over 13.5 million people) mention flood or flooding 
only 5 times in their SD statement. The company intends to invest Ł27 billion over the next 25 
years, 80% of which in operating and maintaining service levels and the rest on enhancing 
levels of service. Thames Water’s spending is predicted to peak in the 2015-20 period when the 
construction of the Tideway tunnel is anticipated,. Wessex Water mention flood or flooding 11 
times and are following Thames Water’s lead in envisioning the way ahead to be investment in 
larger sewers.  

Northumbrian Water serves 2.6 million people and has links with Essex and Suffolk Water. 
Flood or flooding is mentioned 35 times in their SD statement and reference to flooding 
includes: improved resilience of the water supply system; a need for multi-agency solutions to 
the problem; prevention of sewer flooding; a concern for the coastline; integrated urban 
drainage plans; mitigation plans for severe river flooding and liaison with rural land-owning 
stakeholders to encourage ‘sympathetic forms of land management that benefit wildlife and 
help to control floods.’  Northumbrian Water is undertaking a major study on Tyneside to 
explore sustainable drainage options that take into account regional development and the 
impact of climate change. 

Southern Water serves 4 million people, there are 28 references to flooding in their SD 
statement and issues include a concern for the fragmentation in responsibilities for flooding and 
a willingness to expand their role in relation to managing flooding, for example in the 
management of highway drainage. Yorkshire Water intend to invest between Ł9 billion and Ł11 
billion over the 25 year strategic period, and one of their major aims is to reduce the risk of 
sewer flooding from 1 in 10 years to 1 in 30 years. The 2007 flooding in Hull is mentioned, and 
Yorkshire Water intend to undertake a strategic study to establish long-term flood protection 
approaches for acutely low-lying areas in particular parts of Hull. The company believes that 
investment in new technology is the ‘key to driving out-performance and delivering greater long 
term benefits’. United Utilities serve 6.8 million people across the North West. In their SD 
strategy they refer to flooding 35 times and call for an integrated approach to stormwater 
management, protection of critical assets against at least a 1 in 100 year flood and a more 
resilient network. Three Valleys Water abstracts 30% of its supply water from the Thames and 
this is treated at sites in the Thames flood plain. The company intends to review its flood 
defences and where the treatment sites are located. D r Cymru Welsh Water (DCWW) mention 
flood 20 times and see Sustainable Drainage Systems (SuDS) as a key element of their business 

                                            
11 UK Water Company Strategic Direction Statements are available from the Water UK website:  
http://www.water.org.uk/home/policy/pricereview/company-statements Accessed 17/02/2008 
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strategy, for which they are conducting a range of pilot studies. Protection of key assets from 
flood and coastal erosion and multi-agency awareness raising about flooding issues are also 
stated priorities.  

This is not a comprehensive view of UK water companies’ flood strategies, and future spending 
plans will not be confirmed until mid 2009 after all business plans have been submitted and 
approved. However most companies are using the Defra guidance of a 20% uplift in rainfall 
intensities for future designs. Water company policy on flood design standards is primarily 
driven by Ofwat’s DG5 register where any property or area which is at risk of flooding more 
than once in 20 years placed on a register in one of three categories, 2:10, 1:10 or 1:20 flood 
frequency. An unfortunate side effect of this is that flood protection schemes for external areas 
(e.g. highways) is the same as for internal flooding. Most companies use 1:30 standard and 
regard this as appropriate for removing a property/area from the register. A 1:30 standard for 
highways conflicts with the more typical 1:2 or 1:5 standard used by highway engineers and 
does not align with European standards. 

5.3 Investment in non-structural responses (NSRs) 
Throughout the UK expenditure on non-structural flood measures appears to be relatively small 
compared with spending on structural flood measures.  Recently most spending has been in the 
area of flood forecasting, warning and response systems, Government flood compensation for 
flood damage, and in the incorporation of flood risk into development planning and planning 
decision-making. No monetary figures are available to isolate and demonstrate the latter, but 
the management and administration demands on the EA, Regional Planning Bodies and Local 
Planning Authorities in this area are now appreciable and have been growing.  By comparison 
spending on flood resilience measures and flood awareness raising measures is currently very 
small but rising.   Although currently very difficult to aggregate systematically, overall public 
spending on non-structural responses appears to be on a rising curve.  Judging just by the 
number of property-specific flood protection products which have come onto the market in 
recent years, private spending on these measures also appears to be increasing. 

Public expenditure on non-structural responses is more difficult to identify and isolate than for 
many structural measures where a discrete capital investment is made.   Where non-structural 
measures are concerned capital costs may well not be the principal expenditure item. 
Expenditure items will include the following categories: 

 policy development costs (especially where a policy or measure associated with a policy 
is relatively new); 

 research and development costs; 

 transaction costs (e.g. the administrative costs associated with planning liaison and/or 
communications over implementing a non-structural measure); 

 revenue costs directly associated with adoption and implementation and maintenance 
of a non-structural measure; and 

 capital costs associated with adoption and implementation of a non-structural measure. 

Policy development and transaction costs are very difficult to isolate. For example, the costs 
associated with incorporating flood risk considerations into Regional Spatial Strategies and Local 
Development Documents are closely wrapped up, and indistinguishable from, other costs. Other 
forms of NSRs are Flood Incident Management beyond flood forecasting, warning and response 
where the EA is spending on R&D currently; and flood insurance where expenditure is privately 
undertaken. 

Bearing these points in mind, especially that for some non-structural measures, a great deal of 
new policy development and R&D is necessary, the following information is available. 
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Flood forecasting, warning and response systems 
The government’s new flood risk management strategy Making Space for Water emphasises 
that ‘‘warning is an important risk management tool’’ (Defra, 2005c, p. 36, 2005d).  The Easter 
1998 floods, in which flood warnings were received by a relatively small proportion of those 
flooded, led to criticism of the Environment Agency’s flood forecasting and warning service (Bye 
and Horner, 1998), and subsequently led to a major policy initiative in the area of flood 
warnings. In 2003, the Environment Agency produced a new flood warning strategy for 2003/4 
to 2012/13 (Environment Agency National Flood Warning Centre, 2003) involving Ł250 millions 
of anticipated investments over 10 years.  This strategy served to increase investment in flood 
warning systems, especially in terms of techniques of dissemination of flood warnings (e.g. the 
EA’s Flood Warning Direct multi-media flood warning communication service) and in raising the 
public’s flood risk and warning awareness. A national flood forecasting system is also being 
rolled out to respond to the Bye Report’s (Bye and Horner, 1998) criticisms of flood forecasting 
methods and techniques, the standards of which varied greatly between regions.  The flood 
warning investment strategy was estimated to yield benefits in terms of flood damages avoided 
of Ł1,261 millions over 10 years with a ratio of benefits to costs of 4.82 to 1.0.  The strategy is 
due to be reviewed shortly, and it remains to be seen whether or not the anticipated benefits 
are being realised.  Recent research has indicated that the benefits of flood warnings, as 
measured in the Agency’s investment strategy (primarily as the benefits of property occupiers 
moving damageable contents on receipt of a warning) may not be as high as originally 
anticipated (Parker et al., 2007). However, recent research on flood warnings undertaken in the 
EC sponsored FLOODsite research project has developed a revised model of flood warning 
benefits in which many more of the benefits of flood warnings are captured (Tapsell, 2008).  
These benefits include those from employing permanent and temporary flood barriers with 
flood warning systems, and the benefits which are likely to accrue from emergency watercourse 
maintenance, business continuity plans and other warning responses. This illustrates the 
importance of the acquisition of improved benefit assessment tools for non-structural measures 
such as flood warnings in making investment decisions. 

Flood awareness raising, often in conjunction with flood warning 
schemes 
Until recently the Environment Agency’s annual spend on its annual flood warning campaign 
was believed to be running at approximately Ł2m.  In Scotland SEPA has proposed a 3 year 
Flood Awareness Campaign strategy, costing Ł190,000 in 2006/07 and again in 2007/08.  This 
campaign focuses on flood warning schemes areas where SEPA offers the full FLOODLINE 
warning service. The Campaign includes a road show with FLOODLINE trailer containing an 
interactive exhibition and is visiting areas at risk of flooding throughout Scotland.  People may 
speak to SEPA hydrologists, view the flooding pages of the SEPA website and obtain flooding 
information literature. 

Demountable flood defences 
No estimate of the total expenditure on demountable flood defences in the UK is available, 
although expenditure has increased from zero or close to zero in recent years because of the 
introduction of this innovative approach.   Demountable flood defences are now in towns along 
the Severn valley, including Shrewsbury, Bewdley and Upton-on-Severn and have proved to be 
comparatively successful.  An indication of the order or magnitude of expenditure is the 
expenditure on the Danish Mobile Dam system purchased jointly by the EA and the local 
authority for Shrewsbury and used for the first time, and successfully, in the February 2004 
floods.   The 1,400m length of demountable defences cost Ł72,000 in 2006 
(http:www.publications-parliament.uk/pa/cm200304cmhansard/vo0..) 
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Flood resistant and resilient buildings 
Currently, in England Defra are undertaking research into the subject of encouraging and 
incentivising flood resilience.  In May 2007 the Government announced a Ł500,000 pilot grant 
scheme in five areas if England to encourage flood resilience for individual properties.  At the 
same time DEFRA are pursuing an R&D project on developing the evidence base for resilience. 

Government compensation for flood damages 
Government spending on compensation for flood damage usually occurs through the Bellwin 
Scheme of Emergency Financial Assistance to Local Authorities (DTLR, 2001; Scottish 
Government at http://www.communities.gov.uk/news/corporate/619085).   Payments appear to 
have been increasing in recent years, with particularly large sums being paid out following the 
autumn 2000 floods and the summer 2007 floods. The scheme allows revenue costs to be 
claimed which were incurred by a local authority or occurred in, or are directly attributable to, 
the immediate aftermath of an emergency and which refer to elements which are uninsurable.  
Between 1993 and 2005 the Bellwin Scheme was triggered 14 times Scotland (involving 32 
separate payments), with total payments to local authorities being Ł11m.  The majority of 
payments were for flooding, heavy rainfall and related storm damage, but some (Ł2,273,502) 
were made for snow and other natural events. The highest single payment during this period in 
Scotland was to the then Tayside Regional Council in 1993 and was Ł1.8m (Scotttish 
Government at http://www.communities.gov.uk/news/corporate/619085).  Between 1987/88 
and 2000/01 (excluding the autumn 2000 floods) more than Ł38.16m was paid out under the 
Bellwin Scheme in England. Again, not all of this (at least Ł11.49m) was for flood damage 
(DTLR, 2001). Payments of an additional Ł24m were anticipated for the autumn 2000 floods.  
Following the 2007 floods in England, over Ł15m was paid out under the Bellwin Scheme, and 
this was reported as being in addition to Ł63m of other Government support made available to 
help flood-hit communities (http://www.waterbriefing.org/council-flood-funding-payments-
exceed-15-million.html).   The additional Ł63m includes up to Ł20m flood recovery grant for 
local authorities to support their work in helping those in greatest and most immediate need; 
Ł14m for schools and children’s services; over Ł16m for repairs to local highways; and over 
Ł11m from regional development agencies to help businesses.  

Recent reviews of the Bellwin Scheme in England have considered whether the scheme should 
be revised into a two-tier one to provide for both immediate assistance (as currently) and also 
long term recovery assistance (DTLR, 2001).  No change in arrangements of this nature has 
been made in England, although the scheme was revised for the 2007 floods to make it easier 
for councils to claim back more of their costs.   

The EU Solidarity Fund (http://europa.eu/scadplus/eg/lvb/g24217.htm) exists to assist Member 
States in the event of major natural disasters resulting in damage of 3m Euros or more at 2002 
prices, or more than 0.6% of gross national income, or where a major part of the population of 
a region is affected with serious repercussions on living conditions and the economic stability of 
the region.   The European Commission has agreed to provide 162m Euros to help deal with the 
damage caused by the 2007 floods in England, Wales and Northern Ireland. 

Uneconomic and affordable flood projects 
Economic schemes are those for which the benefit:cost ratio (BCR) is positive; and uneconomic 
schemes are those where the BCR is negative.  Negative BCR schemes are not given grant-aid.  
Of the positive BCR schemes, only some of them are deemed affordable and DEFRA’s priority 
scoring system is a means of ranking the worthwhileness of these schemes so that a line can be 
drawn at the point of affordability.  Thus, there will be economic (i.e. BCR positive) schemes 
which will be unaffordable.  DEFRA is only able to provide grant aid up to the limits of funding 
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availability, and so the issues concerning economic but unaffordable schemes relates to the 
overall public spending allocation to DEFRA. 

5.4 Scotland 
The Scottish government has set a target of defending all coastal properties against the 100 
year flood by 2008 (Scottish Executive, 2005). All confirmed schemes meeting the Executive's 
criteria are eligible for grant. Prior to April 2004, the grant rate was 50 per cent but this rate 
was increased to 80 per cent in September 2004 for schemes starting construction after April 1, 
2004. 

The Scottish Flood Defence Asset Database is a major investment of the Scottish Executive. It 
forms a central source of information on flooding and flood risk. For each scheme the following 
information has been collected and summarised within the database: 

 For each flood defence element the location, structure, material, physical details and 
condition 

 The standard of protection expressed as a flow or water level and as a return period 

 An estimate of the standard of protection in 2080 reflecting current estimates of climate 
change 

 Flood maps for the floods currently assessed as 100, 200 and 1000 year 

 Details of modelling at each cross section including a rating curve, photograph, map at 
each modelled section 

 The number and values of properties defended 

 The original design standard 

There were at least 48 schemes under preparation in Scotland when the database was written, 
which represents a considerable increase in interest and resource allocation to flood 
management. Economic analysis using data captured for the database showed that the Average 
Annual Damage (AAD) avoided as a result of the flood prevention schemes is Ł5 million. The 
estimate of AAD without the schemes in place would increase to Ł18 million, expressed as a 
Present Value of damages avoided this is equivalent to Ł240 million. At present there are at 
least 48 potential flood prevention schemes under consideration. This represents a potential 
challenge in prioritisation of resources (Basset et al., 2007). The Scottish Parliament’s Rural 
Affairs and Environment Committee is currently conducting a major national inquiry (launched 
September 2007) into the extent of flooding and possible long-term solutions for tackling flood 
management (Scottish Parliament, 2007). 

The Glasgow Strategic Drainage Plan is a unique partnership between Scottish Water, Glasgow 
City Council, Scottish Enterprise Glasgow and the Scottish Environment Protection Agency. 
Scottish Water is helping to develop a 20-year vision for the city’s drainage systems and 
watercourses. The Glasgow Strategic Drainage Plan (GSDP) has been taking a holistic approach 
to the interaction of all watercourses, sewers and culverts which run beneath the city. The plan 
will identify how this network needs to be improved over the long term. Dependent on the 
strategies followed, the total scheme could cost between Ł1.4 billion and Ł1.8 billion (Page and 
Fleming, 2005). 

5.5 Northern Ireland 
The Northern Ireland (NI) Rivers Agency is an agency within the Department of Agriculture and 
Rural Development (DARD). By the end of 2008 DARD will have undertaken a detailed structural 
analysis of flood risk management and delivery and, by 2009 completed a condition assessment 
of flood defence infrastructure on urban and sea areas.  
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The core business of the Rivers Agency has been changing in recent years from that of a 
Drainage Authority to that of a Flood Defence Authority, focusing on flood protection in urban 
areas, urban flood relief schemes and the management of designated watercourses. The Rivers 
Agency is also involved in strategic planning for floods, river basin management and land use 
planning. 

The investment strategy for Northern Ireland (INSI) is outlined in ‘Building a Better Future. Draft 
investment strategy 2008 to 2018’ (NI Executive, 2007). The strategy is divided into six ‘pillars’ 
(networks, skills, health, social, environmental and productive), with 23 ‘sub pillars’. Over Ł18 
billion is scheduled to be invested in the province in the next ten years to deliver essential 
infrastructure, Ł5.6 billion to be spent in the next three years (2008-11). The money comes 
mainly from Northern Ireland Executive funds supplemented by income from the disposal of 
surplus government assets and complementary investments from third party sources. Table 5.13 
shows projected spending for the ‘investment pillar’ of the environment and its sub-pillars 
including flood risk management (NI Exec, 2007). 

 
Table 5.13: Projected investment in infrastructure projects related to the environment in 

Northern Ireland between 2008 and 2018. Source: Northern Ireland Executive (2007) 

 
Investment in water and wastewater is seen as particularly urgent under the environment pillar 
due to historic underinvestment. Currently some 63,000 properties, worth in total Ł7.5bn, are 
at risk of flooding from rivers or the sea. The aim is to half leakages by 2010 and to replace or 
upgrade over 900 km of water mains. Milestones include completion of the Belfast Sewers 
Project, worth over Ł120 million, by 2010 in order to significantly reduce the risks of flooding in 
parts of the city. South and East Belfast have been subject repeatedly to flooding and around 
150 properties were affected in the summer of 2007 (Hansard (NI) 2007). The project began in 
2005 and involves upgrading of around 500 sewers that are in poor condition. Stormwater 
management is included in the project and work began in 2006 on a new 9.4km tunnel up to 4 
metres in diameter with numerous tributary tunnels connecting at various points12. 

Total projected spending on flood risk management is slightly more than for welfare reform (at 
Ł71 million), and slightly less than for tourism (Ł89 million), energy (Ł113 million) and libraries 
(Ł139 million). 
 
NI Water is conducting drainage area studies to determine where improvements to sewerage 
networks are required in order to reduce the risk of flooding and meet environmental 
objectives. It is estimated that over Ł300 million will be required for improvements and schemes. 

                                            
12 Details at: http://www.niwater.com/belfastsewersproject.asp accessed 17/02/2008 

Ł millions (2007 
prices) 

2008 - 2011 2011/12 – 2017/18 (indicative 
figures) 

 NI Executive Additional 
funds 

NI Executive Additional 
funds 

Total 

ENVIRONMENT 872 588.8 833 816 3110 

Water and 
wastewater 

646.5 391.9 717 78 2535 

Waste 
management 

196.9 196.9 36 36 466 

Flood risk 
management 

21.0  61  82 

Environment 7.6  19  27 
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Water supply and wastewater treatment investment will take precedence over any such 
schemes, which will not be considered until after 2010 (Hansard (NI), 2007).   
 
Flood mapping is being undertaken at an estimated cost of Ł3 million up to 2019-20. This is in 
order to satisfy the requirements of Planning Policy Statement 15: Planning and Flood Risk and 
the EU Floods Directive (Sayers and Calvert, 2007). 

6. Asset Condition and Insurance  

6.1 Current condition of flood defence assets in the UK 
There are 24,000 miles of flood defences and 46,000 flood defence structures protecting 
properties in England according to the Environment Agency’s National Flood and Coastal 
Defence Database.  5,200 of the structures are sea defence or coastal protection structures.  Of 
the 24,000 miles of linear flood defences, 15,300 miles are maintained channels and 4,200 are 
man-made raised defences.  600 flood storage areas are on record.   Between 2001 and 2007 
the number of flood defence assets recorded by the Agency has increased very significantly 
following the inclusion of coastal defences, the transfer of ownership of defences (e.g. on 
critical ordinary watercourses mainly in urban areas where they relate to new developments) 
from local authorities and internal drainage boards to the Agency, and more accurate 
recording.  In 2001 the Agency recorded 11,000 miles of defences and 23,000 structures (NAO 
2007).  The Agency’s current flood defence infrastructure is estimated to cost about Ł20 Billion 
to replace, and in addition to this there are an estimated Ł10 Billion worth of further assets 
which are the responsibility of others13. 

The Agency assesses the condition of its flood defences and structures using a regular 
programme of visual inspection, with the frequency of inspection varying between 6 and 60 
months based upon an assessment of the risk of failure and human impact consequences.  
Recently the Agency has moved to a risk-based approach to setting target conditions for its 
flood defence assets (Table 6.1).  Lower condition targets are set for assets which are low to 
medium risk, than those considered to be high risk.  For these purposes assets are grouped into 
flood risk systems protecting a particular area. 

In 2006-07 the Agency had a target to maintain 63% of its flood defence systems at their 
target condition by March 2007, rising to 80% in 2007-08 and to 100% in 2008-09. In 
practice, the Agency reports that it achieved 57% by the end of March 2007.   

 
Table 6.1: Asset condition classification used by the Environment Agency 
 
Class Description 
Very good Cosmetic defects which will have no effect on performance 
Good Minor defects which will not reduce the performance of the asset 
Fair Defects that could reduce the performance of the asset 
Poor Defects that would significantly reduce the performance of the asset. 

Further investigation needed. 
Very poor Severe defects resulting in complete performance failure 

 
Data in Table 6.2 reveal that the proportion of flood defence structures in good or very good 
condition had increased from 57% in 2000 to 61% in 2007.  The proportion of structures in 
poor or very poor condition had remained stable at around 8% over the same period, but the 
proportion of linear defences in good or very good condition appears to have decreased from 
64% in 2000 (6,700 miles out of 10,500 miles) to 50% in 2007 (18,100 miles of 36,000 miles).  

                                            
13 Evidence submitted by the EA to this report 
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Comparisons over time need to bear in mind that the recorded number of assets has changed 
significantly between 2000 and 2007; in particular coastal defences are included in 2007, as are 
defences along critical ordinary watercourses the latter of which appear to be in poorer 
condition than the asset base as a whole. 

  
Table 6.2: Asset condition data comparing the position in 2000 with that in 2007 
Linear defences October 2000 April 2007 
    Good or very good condition 64% (6,700 miles) 50% (18,100 miles) 
    Fair condition 31% (3,300 miles) 45% (16,000 miles) 
    Poor or very poor condition 5%   (500 miles) 5%   (1,900 miles) 
Structures   
    Good or very good condition 57% (13,000 miles) 61% (26,200 miles) 
    Fair condition 35% (7,900 miles) 31% (13,400 miles) 
    Poor or very poor condition 8% (1,900 miles) 8% (3,200 miles) 
 
NB There are differences between the total length of defences and the number of structures shown in this table and 
that reported above, because data in this table include natural channels which are inspected but not maintained and 
those assets for which an inspection form has been entered onto the Agency’s database. 
 
The difficulty in keeping flood defence assets in a satisfactory condition is partly due to the 
numbers owned and maintained by other bodies, including purpose-built flood defences 
constructed by developers to protect particular buildings and existing structures such as factory 
walls which form part of a linear flood defence.  The Environment Agency maintains only 62% 
of the total length of raised defences and maintained channels and only 37% of the 46,000 
flood defence structures.  Within this there are significant regional variations, with the 
percentage of assets maintained by third parties varying between 84% of structures and 81% 
of defences in the Thames region to 16% of structures and 14% of defences in the Midlands.  
The proportion of defences and structures maintained by third parties (47%) is lower than those 
maintained by the Agency (58%).  The Agency’s powers to compel third party maintainers to 
take action to improve the condition of their defences are very limited. The Agency can serve a 
notice under sections 21(2) of the Land Drainage Act 1991 and 107(2) of the Water Resources 
Act 1991, but liabilities to maintain defences can be difficult to prove.  The Agency has some 
additional powers arising from regionally varying local by-laws which permit it to take action 
against those who increase flood risk by damaging flood defences or banks, building too close 
to the river bank without seeking permission or allowing buildings over or next to the river to 
deteriorate to such an extent that they are in danger of obstructing water flow. A consistent 
national set of local by-laws is currently being worked upon.  

The Agency spent Ł176 million on maintaining flood defences in 2006-07, following the 
prioritisation of needs based upon a risk based assessment, thus enabling it to focus most 
attention on those assets where failure would have the greatest consequence.  The percentage 
of assets classed at high risk which were at their target condition in 2007 varies regionally with 
the highest percentage being in the Agency’s Southern Region (60%) and lowest in the 
Agency’s South West Region (18%).   Agency data show that in 2005-06 all regions spent a 
higher proportion of their maintenance budget on high risk systems than on low or medium risk 
systems, although the percentages varied from 24% in the North East to 67% in the Midlands 
and Thames.  

In Scotland, the Scottish Flood Defence Asset Database (SFDAD) has recently been launched 
(Basset et al. 2007).  The database comprises presents an inventory for all of the 72 Flood 
Prevention Schemes constructed to date in Scotland. SFDAD will be made available to local 
authorities, SEPA and others professionally engaged in flood prevention through a website 
portal. In addition to basic technical information on flood defence structures and a broad 
assessment of their condition, an outline assessment has been made of the current standard of 
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protection provided by these schemes. As these schemes have been constructed over the last 30 
years or so current standards or levels of protection may be less than currently required because 
of changes in the minimum standard of protection set by the Scottish Office, and subsequently 
the Scottish Executive, and climate change. The Asset Database will be a 'live' tool which will be 
continually updated and will be an important tool in strategic flood risk management at 
catchment level. Further information is available on the Scottish Executive Flooding website at: 
www.scotland.gov .uklTopics/EnvironmentIW ater/Flooding/1691 9/research003 and also the 
12FIAC2007(4) RISE website at www.sniffer.org.uk/rise. 

Assessment of the condition of flood defence assets in Scotland is based upon the Environment 
Agency’s 5 class system (Table 1 above).  In total the schemes provide over 55.9 miles of 
embankments, 13.05 miles of walls, 9.94 miles of culverts and 11.18 miles of channel 
improvements.  Of the assets surveyed, 87% are in good or very good condition and a number 
of the remainder could readily be improved through improved maintenance. 

 

Sewerage in England and Wales 

In the UK, the water industry is responsible for some 350,000 km of sewers, operates some 
9,000 sewage treatment works and there are over 25,000 intermittent discharges from 
wastewater systems annually (Water UK, 2004). According to NAO, 2004, ‘..the relationships 
between maintenance expenditure and the performance and condition of sewer networks are 
inherently complex..’. New initiatives are underway to improve understanding of the 
relationships between performance, condition and expenditure. Capital maintenance needs are 
being defined by a number of the Companies using the Common Framework for capital asset 
maintenance (Heywood et al, 2002). This approach is under further development to cover all 
the assets of the sewerage undertakers. This provides an approach to the repair, refurbishment 
or replacement of physical assets; a process defined as ‘capital maintenance’. 

The Common Framework sets out an approach agreed between the companies and regulatory 
agencies, for determining the ‘economic level of maintenance’ based on serviceability indicators 
– reflecting the capability of the asset to provide the service. Key here is the determination of 
the likely future serviceability of an asset given defined levels of capital maintenance. Hence the 
approach is risk based, providing for a trade-off between capital and operational cost options. 
In the annual report for 2004-5, Ofwat indicated that overall, trends in serviceability are 
assessed as stable or improving for all areas except for 4 companies. The key measure in 
deciding on the level of maintenance is whether or not the sewers can maintain the flow of 
services to customers now and in the future this is what Ofwat refers to as “serviceability”, i.e. 
sewers need not be in perfect condition just so long as they can continue to convey sewage 
away from customers to be cleaned at some other point in the system. Ofwat have been of the 
opinion that, based on past performance, companies are spending a great deal of money on 
sewer maintenance to keep them serviceable and that therefore there was no need to increase 
the levels of maintenance expenditure (Ofwat, 1998). 

Pumping stations are critical components of most sewerage systems, particularly in flat areas 
such as East Anglia. With the increasing centralisation of wastewater treatment plants and the 
need to reduce the spills from Combined Sewer Overflows (CSOs), there has been a steadily 
increasing use of pumping stations to transfer sewage. Some of these provide local lift, for 
subsequent gravity transfer, others pump via a rising main over longer distances. Pump station 
failure is poorly included in the planning and operation of sewerage systems and is responsible 
for sewer flooding. Failures of sewage pumps are not yet incorporated in sewer assessments 
due to lack of knowledge and data. In an analysis of pump failure data provided by two sewer 
management authorities in The Netherlands, pump failures occurred relatively often due to the 
composition of sewage and the discontinuous operation of the pumps. The frequency and the 
duration of failures was highly variable and independent of the pump type and the specific 

http://www.sniffer.org.uk/rise�
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function of the pump. The results also indicated that the serviceability of sewer systems is 
significantly affected by failing pumps (Korving et al., 2005). Pump station inadequacies are 
blamed for much of the flooding that occourred in Hull in 2007 (Coulthard et al, 2007) and also 
instrumental in flooding in Longlevens Gloucestershire (Gloucestershire CC, 2007). 

The NAO (2004) report showed that in 2002-03, the ten sewerage undertakers in England and 
Wales spent some Ł650 million on the sewerage networks, of which just under Ł190 million 
was spent on maintaining the sewer network. The companies renovated and replaced 114 miles 
of 'critical' sewers, out of a total network length of some 49,000 miles. Overall expenditure on 
maintaining the sewer network has fluctuated since 1991 and has averaged Ł170 million a year 
with a cyclical pattern that broadly corresponds to the 5 yearly price review period, where 
expenditure has tended to peak in the middle of each period and to be lower at the beginning 
and end. In its January 2003 guidance to Ofwat on the forthcoming Price Review 2004, the 
Government emphasised the need for greater attention to tackling sewer flooding.  The NAO 
report also illustrated the inconsistencies in reporting and analysis of the risk of sewer flooding 
across the companies.  

The investments in sewerage in England and Wales for the 2005-10 five year period as 
determined by Ofwat were summarised in the evidence presented to the EFRA inquiry (Ofwat, 
2007). Ł1.25 billion in maintaining underground sewerage infrastructure assets (plus Ł3.8 billion 
for above-ground assets such as treatment works); Ł0.95 billion on improving underground 
sewerage infrastructure assets (plus Ł3.25 billion for above-ground assets) to meet 
environmental standards; Ł679 million on their sewerage assets to accommodate changes in 
demand and new development; and almost Ł1.2 billion, in total, specifically on containing and 
reducing the risk of sewer flooding incidents. This includes those parts of the investment in 
capital maintenance and accommodating new development and growth on reducing flooding.  
This was expected to enable companies to resolve or mitigate every high-risk, internal sewer 
flooding problem caused by overloaded sewers identified in the companies’ plans where they 
proposed to take action by 2010 and would help some 9,200 householders whose homes could 
be at risk. For (2006-07), Ofwat’s assessment for sewerage service assets, indicated some 
adverse trends for both above-ground and underground assets. Six companies have adverse 
trends in sewer collapses.  

Ofwat expect companies to take a strategic and proactive approach to the challenges they will 
face over the next 25 years while recognising that investing to deal with storm events that occur 
every 150 or 200 years would be unrealistic, as well as enormously expensive to consumers. In 
the longer term, bigger sewers are not the necessarily the answer. With the new 25 year plans 
required, there should be the opportunity to take a more strategic view of future investment 
needs and performance. Ofwat believe the lessons learned from this summer’s events should be 
about how to deliver more integrated solutions to flooding. The challenge for the industry is 
how it adapts in the long term in a range of areas including planning for new development, 
promoting more sustainable drainage systems (SUDs) and ensuring drainage is planned in an 
integrated way. Much of the latest thinking in urban drainage is around how to prevent water 
from entering the sewerage system, and how to manage and retain surface flows so that they 
do not result in flooding and damage homes and properties. 

The annual review of financial performance for 2006/7 indicated that enhanced service level 
expenditure (that is, all investment associated with consumer service) was 10% higher than the 
assumptions made when price limits for 2005-10 were set, largely to reduce the risk of sewer 
flooding (Ofwat, 2007a). However, the number of properties affected by internal flooding from 
sewers increased, mostly due to blockages rather than overloaded sewers. However, companies 
have continued to invest and more than 19,000 properties benefited in the period. 
Notwithstanding this, the cost operating profits were higher for the sewerage service than for 
water, with profit margins of 34% and 28% respectively. Investment in the sewerage service 
also increased by almost 20% because of increased levels of sewer repairs and maintenance on 
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sewage treatment works, although of this 82% was for above ground assets. There was an 
increase of 26% in sewerage service expenditure compared with the previous year and a 
significant increase in sewer replacement and renovation although, while companies have 
carried out more rehabilitation activity on critical sewers than forecast, they have been investing 
considerably less on non-critical sewer rehabilitation. 

Anglian, Southern, Thames and Yorkshire are currently subject to additional reporting to Ofwat, 
following a ‘deteriorating’ serviceability assessment for sewerage non-infrastructure. Ofwat are 
also continuing to monitor Anglian for sewerage infrastructure as the assessments for have 
moved from ‘deteriorating’ in 2005-06 to ‘marginal’ in 2006-07. In general, Ofwat expect 
companies to continue to sustain improvements in performance over time and expect 
companies to regain lost ground in achieving stable serviceability during 2005-10. 

The performance of sewerage in terms of flooding (DG5 register) is given in Table 6.3 from 
Ofwat (2007b). 

Table 6.3 sewer flooding performance since 1990 
  1990-95   1995-2000   2000-01   2001-02   2002-03   2003-04   2004-05   2005-06   2006-07  

 Description   %   %   %   %   %   %   %   %   %  

properties subject 
to sewer flooding incidents 
(overloaded sewers and 
other causes) 0.03 0.03 0.03 0.02 0.02 0.01 0.02 0.02 0.02
DG5: Properties at risk of 
sewer flooding incidents 
(once in ten years) – 0.07 0.09 0.05 0.04 0.03 0.03 0.02 0.02
DG5: Properties at risk of 
sewer flooding incidents 
(twice in ten years) 0.08 0.05 0.03 0.02 0.01 0.01 0.01 0.01 0.01  

In 2006-07, the number of properties considered to be at risk once in every ten years fell from 
5,346 in 2005-06 to 4,458. The number of properties that are considered to be at risk of 
flooding twice or more in ten years fell slightly from 2,973 to 2,800. Data for 2006-07 suggests 
that about 63 properties in every 100,000 are at risk of flooding at least once in every 20 years 
(but less than once in every ten years). The number of properties experiencing internal flooding 
from sewers (both from overloaded sewers and other causes such as blockages) increased 
slightly, from 5,005 in 2005-06 to 5,746 in 2006-07, as many areas experienced heavier storms 
in the year. 

6.2 Insurance and ABI position in England 
 

Worldwide (Crichton, 2008) defines four categories of state involvement in compensation for 
flooding, outlined below. 

1. Procedures to provide compensation in hardship cases (e.g. Australia, Canada, Holland, 
and China) 

The state often not well placed here to assess how much compensation to pay or to administer 
it efficiently. Residential flood insurance is not generally available in these countries, although in 
Australia and Canada cover is available for floods caused by drainage or sewage overflows. 

2. State reinsurance (e.g. Belgium, France, Italy, and Spain) 

Here the cover is often based on individual private insurance policies and the state involvement 
is only for reinsurance and/or catastrophe situations. Sometimes state assistance for the 
survivors of a disaster may be dependent on a politician who could be influenced by many other 
issues. The best example, is in France, the CATNAT system has been running since 1982 under 
which the government acts as a reinsurer. There is also the Bernier Fund that provides loss 
reduction incentives. This is funded by a levy on insurance premiums, and this causes some 
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resentment because those who live in safe areas are in effect forced to pay for risk reduction 
measures for others. There is a complex relationship between insurers, the government 
reinsurer (Caisse Centrale), the state insurance commission, the state guarantee, and local 
authorities, which, often leads to confusion and inertia. 

3. National Flood Insurance Program (NFIP) in the U.S.A. 

Some 95 private insurance companies provide the cover and claims handling service in almost 
all cases but pass the premium on to the government and recover the claims costs from the 
government. Premium is expensive and average take up is only around 50 per cent. Until 
Katrina, the scheme was self-funding with the U.S. Treasury giving a guarantee that claims 
would be paid. Annual claims costs never exceeded $2bn. Following Katrina, and with an 
estimated claims cost of $23bn, the scheme is under review. 

4. No state compensation for citizens flooded (e.g. Argentina, Germany, Israel, Japan, 
Portugal, U.K.) 

This applies to most of the UK, although there may be grants for infrastructure repair. The lack 
of financial compensation can slow recovery, but it does encourage private insurance. Flood 
insurance is provided to householders as a standard element within private household structure 
and contents insurance policies Many people living in and outside of floodplains therefore 
possess flood insurance cover, although a significant minority do not purchase or maintain their 
household insurance cover.  There is no government based insurance system in England, and 
this has been the case for many years 

The private insurance industry is represented by the Association of British Insurers (ABI).  The 
ABI’s policy is set out as a Statement of Principles in a document published specifically on 
flooding in 2002 (ABI 2002a, 2000b) and is as follows: 

 Full access to a competitive market for insurance for the vast majority of homeowners 
and businesses; 

 Improved security for those who live and work in high risk areas; 

 New provision for those who wish to sell their homes and businesses in high risk areas; 

 Better use of new solutions to make properties insurable, even in high risk areas where 
improvements to flood defences are not planned; and 

 A clear incentive from Government and local authorities to continue to invest in flood 
and coastal defences, addressing the wider economic costs of flooding.  

This Statement of Principles identified the 1.3% annual probability (1:75 years) as the limit at 
which insurers can offer premiums within the normal range available on the competitive market 
for  household insurance (ABI 2002a).  The Statement also indicates that insurers will work with 
customers in locations with a flood risk higher than 1.3% to see how alternative damage 
management strategies could make a continuing level of flood insurance possible. 

The ABI’s policy was further elaborated in 2006 (ABI 2006) as follows: 

“…members want to continue to offer flood insurance as standard – unique in the developed 
world – as widely as possible.  But this remains dependent upon adequate risk management.  
Insurers are committed to continuing insurance cover where the Government is able to improve 
flood defences to an adequate standard within five years” (ABI 2006). 

In following this policy the ABI is clearly indicating the following key points: 

 Flood insurance provided as standard cannot be taken for granted: it could be withdrawn 
in future;  
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 Continuation of standard household and business flood insurance is dependent upon a) 
adequate risk management and b) improved flood defences which is linked currently to a 
demand to increase flood defence expenditure; and 

 The ABI expresses a presumption which is in favour of structural flood defences, at least as 
the prime approach to flood risk management. 

The ABI states that the Government estimates annual flood damages in the UK to average Ł2.3 
billion per year (approximately Euros 3.45 billion).  To manage this risk the ABI believes that 
spending on structural flood defences needs to rise from the level in July 2006 (Ł570 million per 
annum) to Ł750 million per annum by 2011.  In fact during 2007 the Government announced 
it’s intention to spend Ł800 million per annum in a cross-department approach to flood risk 
management. 

In Scotland there is a "third way" (Crichton, 2008) between the English and French approaches. 
This includes close dialogue between councils and all key stakeholders, including the insurance 
industry in 19 local "Flood Liaison and Advice Groups" (FLAGs) since 1995. Almost all councils 
are involved. This regular local consultation with stakeholders on all types of flood issues seems 
to be unique and has led to the spread of best practice on sustainable drainage systems to 
reduce flood risks. Councils are also very aware that allowing development in flood hazard 
areas could lead to insurability problems in the future. By July 2002, most Scottish Councils had 
accepted some or all of the elements of the "Insurance Template", an extract of which is shown 
in Table 6.4. 

Table 6.4 Scottish national standard for acceptable flood risk (Crichton, 2008) 

Type of housing Return period (years) Flood return period (Years) 
Sheltered housing, and homes for the 
disabled and elderly 

1,000 

Children's homes, boarding schools, hotels, 
hostels 

750 

Basement flats 750 
Single storey homes without escape 
skylights 

500 

Ground floor flats 500 
Flashy' catchments (little or no flood 
warning available) 

500 

Single storey homes with escape skylights 300 
All other residential property  200 

 

7. Implementation and Operational issues  
7.1  England 

 
The English position is described in a number of documents and is illustrated in Figure 7.1.  

The role of many of these is described most recently under the proposals to designate the EA as 
the overarching agency for all flood risk management (Defra, 2008). The framework described 
here is from (Defra, 2007a; Balmforth et al, 2006), although there are no sources that provide 
details of the role of every one of these agencies in a single document.  

Defra sets the policy, administrative and legal framework for delivery of flood and coastal 
erosion risk management service in England. It has no operational role during emergencies. It 
provides most of the funding for flood and erosion risk management and sets the outcomes 
and targets for this investment. Funding is provided to the EA, local authorities and internal 
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drainage boards (IDBs). The latter are termed the ‘operating authorities’ and it is these who 
decide and carry them out under permissive powers (i.e. they have no legal obligation to do so).  

The EA is the principal flood risk management operating authority and is empowered to 
manage flood risk from designated main rivers and the sea. It has a duty also to increase 
awareness, map floods and provide warnings. EA now has a general supervisory duty for flood 
risk management and is expected soon to have a strategic overview role for all flood and coastal 
erosion risk management. The latter role is currently being implemented and the The 
Environment Agency will take responsibility for much of what is currently Defra’s Coast 
protection functions from 1st April 2008. EA as lead organisation for sea flooding risk 
management will work with the Local Authorities who remain lead organisations for coastal 
erosion risk management.  

 
The EA is required to arrange for all its flood defence functions to be carried out by Regional 
Flood Defence Committee’s (RFDCs), whose role has recently been widened to include coastal 
erosion. Under the recent changes the other organisation - Coastal Groups (CGs) become 
fewer, bigger and more strategic with strong EA representation. CGs will also advise EA and 
their interests be represented on RFDCs. In order to carry out their flood defence functions, the 
EA through the RFDCs, has various statutory powers including: 

 To maintain or improve any watercourses which are designated as main rivers; 

 To maintain or improve any sea or tidal defences; 

 To install and operate flood warning equipment; 

 To control actions by riparian owners and occupiers which may interfere with the free 
flow or watercourses; 

 To supervise internal drainage boards. 

The aim of CGs is to promote a sustainable and strategic approach to sea defence and coastal 
erosion risk management based on a detailed understanding of natural processes, planning 
issues, current and future land use, defence needs and environmental considerations. Amongst 
other things, CGS will develop shoreline management plans, monitor coastal processes and 
contribute towards a long term investment programme. They will also support the duties and 
responsibilities of operating authorities and other organisations engaged in managing the coast, 
encouraging best practice and the sharing of expertise.  The policy for changes relating to 
RFDCs will be developed but requires amendments to primary legislation. Whereas the changes 
to the arrangements for CGs do not require legislative change. 

Now the EA will take the lead in managing all sea flooding risk in England, and fund and 
oversee coastal erosion works undertaken by local authorities to ensure that proper and 
sustainable long-term Shoreline Management Plans (SMPs) are in place for the English coastline. 
They will work with local authorities to ensure that the resulting flood and coastal erosion 
works are properly planned, prioritised, procured, delivered and maintained to get maximum 
value for taxpayers’ money and ensure that third party defences are sustainable 

Local Authorities have responsibility for land drainage and permissive powers to manage flood 
risk from ordinary watercourses. They are also the primary planning authority for developments 
and emergencies. They are also often the highway authority in the local area, responsible for 
drainage land within the highway and also have responsibilities for lengths of coastline. They 
operate within the regional government structure (Regional Assemblies) and develop local 
development frameworks (LDF) which sit within the regional planning structure which sets out 
strategy and broad visions, as in regional development plans. Much of the work of local 
authorities is grounded in the department for Communities and Local Government (DCLG) 
which has overall responsibility for planning, communities, quality of life climate change and 
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sustainability and has a growing involvement in water related issues and flood risk management 
(e.g. CLG, 2008). CLG has led the development of Planning Policy Statement PPS25 – 
development and flood risk and PPS1 supplementary guidance on planning and climate change. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 7.1 the constellations of main stakeholders involved in flood risk management in 
England 

 
The other major players as regards rivers are the 179 IDBs in England and Wales, who have 
supervisory duty over flood defence and drainage for low-lying land. With regulation of ordinary 
watercourses apart from designated main rivers within specified areas. Following a period of 
consultation (Benn, 2006), Defra are proposing to rationalise the numbers of IDBs by merging 
and grouping boards generally within river basins where feasible. 

Defra, set high level targets (HLTs) for all flood and coastal defence operating authorities. HLTs 
are not statutory but considered important to delivery of government policy (e.g. EA, 2007d). 
The EA are audited by the National Audit Office. 

Sewerage undertakers in England are private companies responsible for providing and 
maintaining a public sewerage system, which includes sewers carrying surface water away from 
impermeable areas belonging to buildings. The responsibility under the Water Industry Act 1991 
(as amended) and 1999, is to ‘effectually’ drain areas, a duty that is open to interpretation in 
relation to flood risk (Morrow, 2008). Regulation via Ofwat uses a ‘Director general’ DG5 
register, of flooding internal to properties of two times in ten years, as a measure of the 
effectiveness of company performance. Flooding external to properties has also to be recorded 
and addressed.  Overall, the DG5 levels in England are continuing at a steady level, with new 
properties being added to the register as others are removed as flooding problems are 
addressed. 

Plans to deal with flood risk are formulated and costs estimated for each of the five-yearly 
periodic reviews of company funding (Asset Management Planning, AMP), added into overall 
company business plans for agreement with Ofwat, who also seek advice from the EA. Plans to 
give the EA overall supervisory powers for all flood risk management, including in the urban 
area (Defra, 2008) have to be further developed in regard to how funding is to be prioritised to 
address flood risk and make the approach more integrated. 
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CCWater is the consumer council for Water and NFF the National Flood Forum. The former is a 
statutory organisation concerned with consumer (or customer) service by the water companies 
and the latter, a private group, providing support and advice to victims of flooding.  

Associated interests in the water cycle especially in ecological and environmental issues include 
Natural England who have statutory functions in relation to town and country planning and 
who are meant to work in partnership with the EA. 

Private land and property owners also have duties. They must accept flows from upstream on to 
their land and take responsibility for water on their own land. This may entail maintaining 
underground or surface streams under a duty of care to others.  

 

7.2  Wales 
 
Wales shares certain characteristics with England as illustrated in Figure 7.2.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.2 the constellations of main stakeholders involved in flood risk management in Wales 

 
Overall the policy and strategy is set by the Welsh Assembly Government (WAG) rather than the 
Westminster Parliament and Defra, although certain of the approaches developed and used by 
Defra are followed. For example, in Wales the guidance for planning and flood risk 
management is (Technical Advice Note) TAN15 – Development and Flood Risk, which mirrors 
PPS25 in England.  

The EA Wales operates similarly to the EA in England although the new arrangements for 
supervisory function over all flooding and erosion risk in England have not been taken up in 
Wales.  

D yr Cymru Welsh Water is a private water service company that provides the sewerage 
functions for Wales. However, unlike the equivalent English Companies, it has no shareholders 
and returns dividends each year to its’ customers. In every other respect, however, it does 
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operate in the same way as the rest of the industry in England although it delivers services 
through a strategic alliance of external consultants and contractors. 

 

7.3 Scotland  
The main flood risk management players in Scotland are shown in Figure 7.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7.3 the constellations of main stakeholders involved in flood risk management in 

Scotland 
 
The Scottish Government has recently issued a consultation on the future of flood risk 
management in Scotland (Scottish Government, 2008) that sets out the duties of the various 
‘public bodies’ as given in Box 7.1. This is intended to inform the introduction of a flooding Bill 
in 2008 to ‘modernise the flood risk management system in Scotland’. Notably it specifically 
identifies ‘owners’ as having the main responsibility before mentioning any of the main 
professional stakeholders. 
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Box 7.1 General roles and responsibilities for flood risk management in Scotland (Scottish 
Government, 2008) 

 
Unlike England and Wales, it is the local authorities in Scotland who have the main duties to 
deliver (statutory, not discretionary) flood risk management for all watercourses, coastlines and 
erosion protection. SEPA has only a flood warning duty although it also has the River Basin 
Management Planning role. Scottish Planning Policy 7 (SPP7) provides a statement of the policy 
to be taken into consideration in the preparation of development plans and development 
control and Planning Advice Note 69 complements this by outlining approaches to ensure that 
future built developments are not located in areas with a significant risk of flooding. The SEPA 
Indicative River and Coastal Flood Map 2006 ('the flood map'), supports Scottish Planning Policy 
7: Planning and Flooding, was published on the web on 1st November 2006. The Scottish Flood 
Defence Asset Database (SFDAD) compliments the map and provides an inventory for all of the 
flood prevention schemes constructed to date in Scotland. It is intended that the SFDAD will be 
made available to local authorities, SEPA and others professionally engaged in flood prevention 
through a website portal. 

In Scotland, it is up to owners to provide a level of protection from flooding 
appropriate to their property, including overland flooding caused by the build up of 
water on land following heavy rainfall or by a high water table causing ponding of 
standing water in low lying areas. 
 
Public bodies have significant responsibilities: 
 
Local Authorities - are responsible for planning control, bringing forward and 
constructing flood prevention schemes, the assessment and maintenance of 
watercourses, and co-ordination of authorities when there is a flooding event. They 
are required by section 6A of the Flood Prevention (Scotland) Act 1961 (The 1961 
Act) (as inserted by the Flood Prevention and Land Drainage (Scotland) Act 1997) 
to publish a biennial report of instances of flooding and measures taken to mitigate 
flooding of non-agricultural land. As planning authorities they have responsibility for 
controlling development in flood risk areas. 
 
Scottish Environment Protection Agency, SEPA - has responsibility for the 
dissemination of flood warnings, providing flood risk and flood mitigation information 
through Floodline, assisting local authorities by providing flood risk information, 
such as publishing flood risk maps, and regulating the impact on the water 
environment of flood defences (and other engineering works on rivers) through the 
Controlled Activities Regulations (CAR) made under the Water Environment and 
Water Services (Scotland) Act 2003. 
 
Scottish Water - Scottish Water maintain water supply and drainage infrastructure, 
and manage the discharge of surface water that enters their drainage systems. 
They also work in partnership with the local authority and emergency services to 
alleviate any flooding of sewers and the impact of this flooding. Where necessary, 
Scottish Water repair flood damaged mains and deal with any flooding caused by 
bursts and manage the storage and release of flood water supply to reservoirs. 
 
The Scottish Ministers - have responsibility for national policy on flood alleviation 
and provide resources to public bodies to discharge their functions. They are also 
responsible for confirming flood prevention schemes under the 1961 Act. 
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Scottish Water, unlike the English companies is still in public ownership, although it is overseen 
by a Water Industry Commission (WIC) which was established in 2005. The commission ‘have a 
statutory duty to promote the interests of customers’ and are ‘facilitating the introduction of a 
competition framework’ (WIC, 2007). In common with England, several new external players 
are emerging to deliver water services via inset arrangements within established water service 
areas. None of these so far, seem to be delivering flood risk related services. In Scotland, 
Waterwatch replaces the five former regional Water Customer Consultation Panels, with new 
and increased powers to represent customers within the water industry in Scotland through the 
Water Services etc. (Scotland) Act 2005. 

 

7.4  Northern Ireland 
 
Responsibilities in Northern Ireland are shown in Figure 7.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7.4 the constellations of main stakeholders involved in flood risk management in 

Northern Ireland 
 

In keeping with the rest of the UK, the responsibilities are fragmented.  There are two main 
agencies for delivery, the Rivers Agency of Northern Ireland (RANI), manages inland and coastal 
flooding and Northern Ireland Water, the sewerage. The former is a civil service department 
within the Department of Agriculture and Rural Development (DARD) which is broadly 
equivalent to Defra. Unlike the rest of the UK, the local authorities’ only role in flood risk 
management is in emergency planning and does not even include development planning, which 
is managed centrally by the DOE. 

.There is an Inter-Agency Flood Group, with other drainage functions currently vested in NI 
Roads Service (gullies and roads) as well as NI Water (sewerage). PPS15 is the equivalent to 
PPS25 for planning guidance in NI in relation to construction on flood plains.  

Water supply and sewerage services were originally provided by local authorities. However, as a 
result of the troubles, responsibility for such services was transferred to central government. 
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Water and sewerage services were then provided by the NI Department for Regional 
Development as Northern Ireland Water Services. From 1 April 2007, under the Water and 
Sewerage Services (Northern Ireland) Order 2006, responsibility for water supply and sewerage 
services was transferred to a government-owned company called Northern Ireland Water.  
Based on the English Water Industry Act 1991, the 2006 Order includes provisions for the 
establishment of the Northern Ireland Authority for Utility Regulation, responsible for the 
economic regulation of utilities; power for the NI Department of Regional Development and/or 
the Authority to appoint water and sewerage undertakers. Environmental regulation is in the 
hands of the NI Department of the Environment, which operates through its Environment and 
Heritage Service. Its responsibilities are similar to those of the Environment Agency in England 
and Wales. 

From April 2007, water and sewerage has been regulated by the Northern Ireland Authority for 
Utility Regulation 'Utility Regulator - electricity, gas, water' (previously Ofreg). This is the same 
body that has regulated energy in Northern Ireland for many years. The Authority has been 
responsible for standards of service from 2007, and will regulate charges from 2010. In parallel, 
the Consumer Council is an independent body that promotes and protects the interests of all 
consumers in Northern Ireland. From April 2007 it became the consumer representative body 
for water. The forward plan of the Utility Regulator (2007) only mentions water in the context 
of providing new competition through inset arrangements. There is an initial 2 year price review 
2010-12, with longer term plans being developed.  

 

7.5  Personal responsibility and assistance for the uninsured 
In Scotland Werrity et al., (2007) report that only 5.9% of 1,119 respondents in flood risk areas 
believed that the responsibility for flood protection should lay with themselves.  41.4% and 
22.6% believed that the responsibility should lie with the Local Council and the Scottish 
Executive respectively.  13.4% and 11.6% identified SEPA and Scottish Water as the agencies 
which should be responsible. Nonetheless, in the recent consultation Scottish Government 
(2008) see owners as having the main responsibility for FRM (see box 7.1 in Section 7.3). 

Under the Bellwin Scheme financial assistance may be provided for local Council’s  immediate 
costs in dealing with flood emergency incidents.  This scheme has been in operation in the UK 
since 1983 and in Scotland since 1990.  It is a discretionary scheme to support local authorities’ 
unforeseen and exceptional costs in the wake of emergencies (Scottish Government, 2005).  

Public flood funds are fund raising appeals to which citizens and companies may contribute and 
which are sometimes established following particularly severe flood events: payments from 
these funds may then be made to individual householders or others who have experienced 
flood losses.  The National Flood Forum in cooperation with Hull City Council set up the Hull 
Flood Fund following the severe flooding in Hull in June 2007.  The fund was set up to help 
those people worst affected by these floods. Different help packages have been set up under 
this fund for those who are insured and those who are not insured for flood losses, so that the 
funds are directed towards the latter.  Most of the properties owned by the Council, including 
houses, were not covered by flood insurance (Crichton, 2007). 

 7.6 Incentives to stakeholders to be more self-reliant 
Figure 7.5 categorises non-structural FRM measures according to the degree of management 
influence over them.  Measures in the lower half of the Figure are ones where governmental 
institutions are either in a potentially powerful position to ‘lever’ stakeholders into adopting 
measures or not in powerful position to influence behaviours. In the latter case (i.e. bottom 
right quadrant) incentives for stakeholders (i.e. flood plain users) need to be created to achieve 
a greater degree of self-reliance. 
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Within MSFW there is an objective of encouraging stakeholders to be more self-reliant, through 
‘changing behaviours’.  However, currently the incentives to be self-reliant are not well 
developed, and there are significant factors mitigating against a culture of self-reliance.  
Currently, the strongest incentive which floodplain stakeholders have to be self-reliant is the 
fact that the Government does not provide flood insurance of flood compensation to 
individuals, and those at risk must purchase flood insurance privately, which many do.  The 
Environment Agency has also been following a strategy of engaging stakeholders in flood risk 
management. Key elements of this strategy are placing more flood risk information into the 
public domain (e.g. flood risk maps) and public flood risk information and awareness 
campaigns. DEFRA is currently undertaking pilot projects on the possible introduction of 
incentives for property owners to adopt flood resilience measures, but no decisions have been 
made about this as yet.   

Unfortunately, the current incentive system is weakened in a number of significant ways.  
Because people have flood insurance may affect their propensity to respond effectively to flood 
warnings, and so they may not save as much damage as they might.  Currently, insurance 
companies do not appear to discount premiums according to whether or not householders are 
signed up to the EA’s Flood Warnings Direct system, and similarly for those who adopt flood 
resilience measures although the adoption of the latter might determine whether or not a 
householder is able to purchase flood insurance in high risk areas (i.e. where flooding is of a 
probability of 1:75 or more).  The large flood compensation payments made recently by 
Government to local authorities may have meant that some of this funding found its way into 
the hands of individuals living in floodplains, which then undermines any incentive which they 
(and possibly others) may have to be more self-reliant in future.  Similarly, businesses that might 
in future adopt business continuity planning to minimise their flood loss potential, received 
financial assistance following recent flooding which may have made them (and possibly others) 
less likely to take self-reliance measures in future.  More broadly, the fact that there are flood 
defence agencies such as the Environment Agency and local authorities gives an overall  
message to those using floodplains that the responsibility for preventing flooding is a 
governmental one rather than a personal one.  To counter this there needs to be a carefully 
planned communication strategy which clearly indentifies the limits of governmental 
responsibility and the boundaries of individual responsibility for flood risk management. This is a 
difficult message to communicate and so far there have been few attempts to communicate it 
effectively. 
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Figure 7.5: A typology of non-structural measures of flood risk management. Source: Parker 

(2007b) 

7.7 Availability of skills and other constraints on capacity to deliver flood 
resilience 
Resilience capacity is a function of a number of capacities. The principal one is resources. 
Elsewhere in the report financial resources have been examined. Here it is human resources. 

In 2004 ICE produced a report on ‘Engineering Skills for Flood Risk Management’ (ICE, 2004). 
The report was authored, amongst others, by members of the same team that produced 
Learning to Live with Rivers. At the same time, the Foresight Future Flooding report (Evans et al, 
2004b) reported on skills in relation to FRM. Since then, evidence was taken at the House of 
Commons EFRA Committee in relation to the EA 7th report of session 2005-6 on staff and skills 
shortages in the EA; ICE has produced a State of the Nation review of capacity in 2008 and the 
Sector Skills Council (Energy & Utility Skills; http://www.euskills.co.uk/) has recently identified 
long-term skills shortages across the gas, electricity and water sectors. In each case it is clear 
that there are currently and likely to be in the future, a worsening skill base to address FRM. 
Age profiles suggest that a significant proportion of staff currently engaged in the sector will 
leave or retire in the next few years and the problems of recruiting students into engineering up 
until relatively recently, indicates the current shortage of engineering skills will continue across 
the sector. When matched with an increasing demand not only in the FRM sector, but in other 
utilities, as capital expenditure increases continue, there are likely to be severe difficulties in 
delivering the traditional responses to flooding in terms of major engineering schemes. 

In the local authority area, the loss of skills in relation to FRM has been highlighted extensively 
(e.g. House of Commons, 2008) and is a concern for the future allocation of responsibilities for 
urban drainage (Defra, 2008a). It is likely that under the future needs for more stricter planning 
scrutiny at all levels, this sector will become overstretched (House of Commons, 2008). 

Following criticisms in the past about lack of engagement in attracting young people (2005-6 
EFRA report), the EA has begun to address the skills shortages with special courses, with a 
foundation degree in River and Coastal Engineering at the University of the West of England 
which has produced so far 56 graduates with another 30 in training. In addition there is a new 
BSc course in River and Coastal Engineering. EA are sponsoring undergraduates who are taking 

http://www.euskills.co.uk/�
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Masters engineering courses and have 15 MEng graduates under professional training and 
intend to launch a diploma in 2008. EA are working with RAE, ICE and CIWEM to inspire more 
school leavers into engineering, and with organisations that develop school curricula to attract 
more young people into the sciences, then into engineering and to specialise in civil engineering 
and ultimately river and coastal engineering. At the end of 2007, EA had about 100 vacancies 
out of 1200 total technical posts and were struggling to recruit (evidence by David Rooke, 
House of Commons, 2008). 

The EA’s view is that they pay reasonably well for science posts but are not nearly so 
competitive for engineering posts and hence have no shortages in this area (evidence by 
Barbara Young, House of Commons, 2008).  In other cognate areas, such as hydrology, and 
especially in the cross-disciplinary competencies and capacity that will be required to deliver 
effective and efficient FRM, using the alternatives to traditional structural responses, the 
forward look for skills in these areas may be more pessimistic. Notwithstanding the Foresight 
report concluding that ‘there is no reason to conclude that there will be a skills shortage in 
(environmental scientists, geographers and planners)’ the multidisciplinary (lifelong) skills 
posited and the rapid pace of change in this area, requires active learners and a broadening of 
skills bases (Evans et al, 2004b). This may best be delivered through CPD and postgraduate 
courses. 

Despite the problems in recruiting engineers, the capabilities of the UK consultants in the FRM 
area are substantial. These are providing much of the missing capacity for the main operating 
and managing agencies and organisations. 

The delivery of new capital schemes and in some cases, maintenance of assets, by contractors, 
has historically been subject to a ‘boom-and-bust’ allocation of funds by all the agencies 
involved in FRM as in much of the civil engineering industry (Illustrated in Briscoe and Hogarth, 
2008). Given the increasing challenge of delivery of FRM, this is a major concern especially as 
there will also be competing demands for skills and delivery both within and outwith the water 
sector as longer term and more consolidated plans to tackle climate change and other demands 
are developed. For example, between 4% and 7% of the skilled workers in the electricity and 
gas sectors are expected to retire every year up to 2024, a period over which there will be an 
increasing demand in these areas (Energy & Utility Skills, 2008). 

7.8 Barriers to use of non-structural responses (NSRs) 
The Foresight report identified that the utilisation of traditional structural measures to address 
future FRM was likely to be unaffordable and ineffective. As a consequence, there has been 
considerable interest in ‘non-structural measures’ (NSRs) both in the UK and elsewhere. In 
England, Making Space for Water (MSFW) promotes experimentation with and deployment of 
the fullest range of non-structural flood measures, where they are likely to be appropriate and 
technically and cost effective, and always in the context of a portfolio approach to flood risk 
management. In Scotland, as part of the sustainable approach mandated in Scottish legislation, 
NSRs are being considered as a means of addressing growing problems and providing efficient 
and effective responses to complement the structural approach. This is also the subject of an EU 
Eranet CRUE programme (www.crue-eranet.net). 

There are two significant issues in relation to the deployment of NSRs: 

 The barriers to the introduction and adoption of non-structural measures; and 

 The barriers to greater effectiveness of non-structural measures 

Defra is currently seeking to analyse the first of these, and the Environment Agency is currently 
looking at ways to overcome the second, particularly where NSRs are already deployed (e.g. 
flood forecasting and warning schemes) but also where they are being considered. For example, 
a community-based options approach employing NSRs has been implemented in Severn Valley 
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towns notably using demountable defences and the Lower Thames feasibility studies have been 
gauging the public’s level of interest in and the likely acceptability of a range of NSR community 
based options.  

A FLOOD-ERA paper (Parker, 2007b) has recently analysed NSRs at the conceptual level for 
DEFRA who are interested in different ways in which they might categorise NSRs for policy 
development and implementation purposes.  DEFRA are currently particularly interested in 
Figure 8 in this paper which presents a ‘management influence’ typology of NSRs. 

Currently, using recent in-depth interview data obtained by FHRC, from the barriers to 
introducing and implementing NSRs appear to be: 

 The current common tendency of FRM strategies and options to be framed in terms of 
large engineering projects. 

 Current thinking which leads to proposals for ‘schemes’ which imply structural, 
engineering projects. 

 The philosophy (which is common) that big problems require big solutions. 

 Current tendencies to represent and characterise NSRs as ‘like doing nothing’, ‘bitty’, ‘a 
rag-bag of different measures’ and ‘not a good descriptor of what they are’. 

 Perceptions of many of those within FRM that the public do not want NSRs; that the 
public only want relatively total and complete flood defence.  ‘Listening to public 
opinion’ is being used as the reason for favouring structural solutions, but the listening 
appears to be mainly anecdotal rather than based on systematically gathered evidence. 

 Legitimate concerns about the sustainability of some NSR, particularly community-based 
ones, where the membership of the community will change over time and where the 
community’s current appetite and motivation to participate may wax and wane over 
time. 

 A current lack of data on the costs and benefits of NSRs, and failure in some cases to 
recognise and use the latest available data (where it exists). 

 Concerns about efficiency and effectiveness. 

 Some NSRs (e.g. flood risk management compatible land use allocation within the land 
use planning system; implementation of resistance and resilience measures) rely upon 
the joint action of a range of organisations rather than a single organisation, and 
coordinating and agreeing actions is therefore complicated especially as these 
organisations commonly are at different stages in their plan formation and 
implementation, and spatial boundaries are not coincident.  Obtaining joint ownership 
and drive is complex and time-consuming. 

 NSRs often depend upon continuing revenue expenditures (or may be promoted under 
them) but often revenue spending is more tightly controlled than capital spending. 

 Currently flood risk management appraisal procedures are clearly oriented towards 
structural measures. PAG3 implies capital spend. 

 There is no agreed methodology for quantifying the benefits and costs of NSRs (though 
note that there is an approach and data in the area of flood warnings which the 
Agency’s national flood warning investment strategy is based upon – it is an old FHRC 
methodology which we have changed and improved in the recent FLOODsite Task 10 
warnings project). 

 Lack of national policies so far about individual household resistance and resilience 
measures; no national strategy for demountable defences. 
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 Significant time-lags in getting the latest NSR thinking into regional spatial and 
environmental strategies and down to individual development and planning 
application/control level. 

Currently high level targets for FRM do not favour NSRs: 

 Vested interests in the FRM industry in capital projects and large capital projects. 

 Professional and institutional cultures underpin or reinforce a bias towards structural 
measures and away from NSRs to some extent e.g. 

 engineering training often leads to engineering primacy; 

 engineering projects bring more prestige to engineers and others; 

 engineering projects are viewed as essential for professional development and progress; 

 instinctive conceptualisations of solutions as engineering ones; 

 large projects are more heroic than small ones; 

 large engineering projects often appear to be more conceptually focused than ones 
relying on NSRs. 

7.9  Review of  Defra’s priority score system and flood risk management 
investment prioritisation 
The UK is somewhat unusual in that flood alleviation and coastal defence are provided for those 
at risk through funds provided by the general taxpayer: the ‘beneficiary pays’ principle is not 
applied at all.  There are a number of rationales why the community as a whole should pay to 
protect those at risk but the exclusion of any use of the beneficiary pays principle leaves five 
problems: 

How much are the taxpayers prepared to pay in total? 

 The inflationary demand for protection created firstly by local government who see the 
local attractions of new development whilst expecting the costs of dealing with any 
resulting flood problems to be paid for by the general taxpayer.  Secondly, by those at 
risk who not unreasonably consider that any risk is too high.  That the UK is also 
unusual amongst countries in that there is no mechanism either to compensate those 
who are flooded for their losses or to buy up land which is at risk increases the pressure. 

 Economic theory is exclusively based upon the beneficiary pays principle and hence the 
assessment of the benefits of flood alleviation schemes is essentially based upon the 
beneficiary being the nation as a whole.  Those at risk point out that their real losses are 
financial and higher than the resulting loss to the nation as a whole.  At the same time, 
it fails to address the question of what the taxpayer is prepared to pay for and what are 
the taxpayers’ priorities.  Both flood alleviation and coastal defence schemes can involve 
substantial transfers of resources to those at risk: around Ł10,000 per property 
protected in the case of river flooding but averaging Ł50,000 in the case of protecting 
properties from flooding from sewers (FHRC, 2005; NAO, 2003). A further problem with 
economic theory is that it is exclusively concerned with making the highest return to the 
resources used and not at all with justice. 

 How should the available resource be allocated between schemes and in achieving what 
design standard of protection? 

 The desire on the one hand to adopt both a holistic approach to managing catchments, 
coupled to a consistent approach to spending the taxpayers' money, versus the 
emphasis on stakeholder engagement and local democratic accountability (H M 
Government 2005). 
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Those issues are compounded by four technical and organisational issues: 

1. The importance of geometry in determining the cost per property of providing 
protection.  For schemes involving action along the river then the crucial ratio is the 
value of the area protected per unit length of river.  This makes for much lower unit 
costs for schemes in lowland areas than in upland areas (Ramsbottam and Green 2004).  
The same factor makes it very difficult to justify protecting areas at risk of coastal 
erosion. 

2. Intervention at any one point tends to move the risk around; so it is necessary to 
consider what areas we will sacrifice in order other more important areas.  In the UK, 
we have historically been lucky that with the predominance of winter flooding, we have 
been able to use agricultural land to store and convey flood waters without having a 
major impact on crop yields. 

3. The split in responsibilities between flooding from pluvial events, sewers, and 
watercourses and seas results in large differences in what is delivered.  Thus, sewers are 
designed so that flooding does not occur with a likelihood of more than 1 in 30 per year 
(WRc 2006) but the wastewater utilities are only funded to undertake works to alleviate 
flooding of properties where that likelihood is worse than 1 in 10 per year.  Conversely, 
riparian flood alleviation schemes are typically designed to a 1 in 75 per year standard of 
protection   

4. There is a general human need for rules: a rule creates consistency but equally it 
provides a mechanical means of resolving what would often be a difficult decision.  The 
problems with any rule are whether it is the appropriate rule and of dealing with what 
are argued to be exceptions. 

Reconciling these different considerations is likely always to be a compromise.  In particular, in 
considering any particular scheme, there are three key stakeholders with conflicting interests: 

1. Those who live or work in that area to be protected. 

2. Those who live or work in other areas at risk since the resources devoted to protecting 
those in the first area will not be available to protect them. 

3. The taxpayers who are funding the schemes. 

The taxpayer has an interest in maximising the return on resources: protecting the most people 
at the lowest cost.  But equally there is a societal requirement for justice; the concept of justice 
may be summarised as ‘a moral principle consistently applied’ (Green 2003).  In general, justice 
is considered to have two components: substantive or distributional justice and procedural 
justice (Hart 1961).  Efficiency and justice are often in conflict, there are quite different ideas of 
justice (Pettit 1980), and so may substantive and procedural justice also conflict.  Hence, there is 
no apparently easy answer to resolving these conflicts, but there are reasons for arguing that 
procedural justice is more critical and achievable than substantive justice. 
 
The current approach in England and Wales is: 

 To undertake national allocation of resources between schemes. 

 To seek to optimise the design standard of protection provided in each discrete 
hydrological unit (Defra 2000). 

 To prioritise individual schemes into a national programme on the basis of a priority 
scoring system and a series of high level targets, and to ‘moderate’ the resulting 
programme of schemes (Young 2008). 
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The focus is thus upon a concept of procedural equity in which resource efficiency is given 
centre stage, somewhat modified by a concern for highly vulnerable groups and the financially 
deprived.  Three criticisms that are made of this approach are: 

 That urban areas receive higher priority than rural areas. 

 That important environmental sites may receive protection before people do. 

 That within a community, different areas within that area may receive quite different 
standards of protection. [CG] 

Defra provides grant aid to support the implementation of flood and coastal defence projects.   
Grant aid is available when proposals for projects are demonstrated to be technically, 
economically and environmentally sound and sustainable, subject to the availability of funds.  
Despite increases in funding provision in recent years, there is still insufficient funding to 
support all of the capital projects that authorities may wish to promote.  The project appraisal 
process identifies and confirms the need for projects but does not identify their relative priority.  
Following consultation, Defra has therefore produced what it believes is a logical, transparent 
and equitable system of prioritisation to ensure that the funds available are invested in the most 
beneficial way for the nation.   The priority scoring system is designed to ensure that the 
projects of greatest benefit per unit cost are undertaken first. 
 
Description of the system 

The priority scoring system is a points scoring system for proposed flood alleviation schemes 
(http://www.defra.gov.uk/environ/fcd/policy/grantaid.htm).  The system is based upon three 
criteria: 

 economic; 

 people; and 

 environment. 

The current Defra scoring system awards a maximum of 44 points to proposed schemes as 
follows: 

 up to 20 points maybe awarded based upon the benefit/cost ratio, with only the 
benefits and costs which can be assigned a monetary value being allowed; and 

 up to 12 points based upon the people or social factors; and 

 up to 12 points based upon environmental factors. 

Therefore, the proportion of the total score given to each of these three factors is 46% 
(economic), 27% (people) and 27% (environment). 

 
Economic  score 
The potential 20 points which may be awarded for economic values are allocated on a linear 
scale with a benefit/cost ratio of less than 1 scoring zero, and a ratio of 10.5 or more scoring 20 
points (thus a ratio of 1-10.5 is given a score on the linear 1-20 scale).  The benefit/cost ratio 
must be assessed using the guidance contained in the FCDPAG series of guidance documents 
published by Defra, primarily FCDPAG3 ( Ministry of Agriculture, Fisheries and Food, 1999; 
Defra, 2003).   The economic assessment is expected to incorporate supplementary guidance 
which reflect the changes to HM Treasury’s ‘Green Book’ (HM Treasury, 2007) as well as new 
methods of assessing the benefits arising from flood and coastal management published by the 
Flood Hazard Research Centre at Middlesex University (Penning-Rowsell et al., 2005) 

 

http://www.defra.gov.uk/environ/fcd/policy/grantaid.htm�
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People score 
The people or social score recognises that some of the consequences of flooding are not 
reflected in the economic assessment.  These should be taken into account in a qualitative 
manner. For ease of calculation the focus is upon the non-economic aspects occurring at 
people’s homes rather than at their workplace.  The number of residential properties which are 
at risk from flooding loss is used as a proxy for the total number of people at risk which is often 
more difficult to identify.  A basic people score is calculated using this number, adjusted 
downwards to take account properties in upper levels of blocks of flats, per Łk of project cost 
multiplied by a standard adjustment factor.  The basic people score is then enhanced in the 
limited range of situations where there is a significantly increased risk to public safety.  This 
score is then further adjusted to reflect the degree of ‘vulnerability’ within the population at risk 
(such as the number of elderly, single parents and the less affluent).  Data for assessing these 
factors are not easily available and there is currently no agreed means of combining them into a 
realistic measure of vulnerability.  Therefore the OPDM measure known as the ‘scale of 
economic deprivation; is used based upon economic indicators available for electoral wards.  
The scaling gives 2 points to the most deprived wards and 1 point to those less deprived but still 
very vulnerable.  For most wards, the deprivation index leads to no adjustment in the points 
score. 

 
Environment score 
The environment score is included to give greater priority to those projects that are expected to 
provide additional benefits to the natural environment.  This reflects the fact that the 
Government is committed to the promotion of Biodiversity Action Plan (BAP) targets, which 
include habitats such as grazing marsh, reedbed and saltmarsh that may be created through 
appropriate flood and coastal management projects.  A score of 0 points is awarded is the 
proposed scheme results in a net loss of habitat. Where the scheme results in protection of a 
Grade I or II heritage site or a listed Scheduled Monument, 2 additional points are available, 
with 1 point for Grade II site protection. 

The total score is calculated by summing the points score for each of the three components 
above, and rounding off to one decimal place.  Very few projects are expected to score highly 
on all three components and the effective range of scores will be significantly less than the 
theoretical maximum. The total score is compared with a minimum or threshold score set by 
Defra that can vary from year to year.  

Defra’s priority scoring system is currently being considered for adoption, possibly in modified 
form, in Scotland (FIAC, 2006). 

8. Planning and Development Control  

8.1 Breakdown of current responsibilities for land use planning and 
development control as it relates to flood risk in England 
The strategic system for land use and development planning in England links land, water and 
related planning systems.  Figure 8.1 shows links with the European level of governance, and 
with the regional layer of governance and planning. Under town and country planning 
legislation (i.e. Town and Country Planning (TCP) Act 1990; TCP (Development Plan) 
Regulations 1991; TCP (General Permitted Development Order 1995; TCP (General 
Development Procedure) Order 1995) Local Planning Authorities (LPAs) must prepare statutory 
development plans for a ten year period. Statutory plans are those that must be produced; they 
do not then have a statutory force i.e. it is not a requirement that they be followed exactly.  
Statutory development plans are policy documents that focus on land development which make 
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strategic provision for the long term use of land and buildings in order to provide a framework 
for local decision-making. 
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Figure 1: Strategic planning system in England linking land, water, 
flood risk management and related planning systems
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Figure 8.1: Strategic planning system in England linking land, water, flood risk management 

and related planning systems 
 
Statutory development plans consist of: a) structure plans, b) Unitary development plans, c) local 
plans, d) Mineral Plans, and e) Waste Local Plans.  Under the Local Government Act 2000, 
English LPAs must prepare Community Strategies for promoting or improving the economic, 
social and environmental well-being of their area and contributing to the achievement of 
sustainable development.  The Communities and Local Government Department gives guidance 
to LPAs on preparing these strategies.  The Planning and Compulsory Purchase Act 2004 applies 
to regional and local planning bodies who have a duty to exercise their functions with the 
objective of contributing to the achievement of sustainable development and to have regard to 
national policies and guidance from Ministers in fulfilling the duty.   The duty introduced a new 
planning framework and requires regional and local planning bodies to prepare regional and 
local spatial plans which contribute to sustainable development achievement. In England, land 
use planning has recently been redefined as ‘spatial planning’, an important shift of emphasis to 
a systems approach away from might otherwise be a piecemeal approach. All except the 
smallest developments or changes in land use (with exception of agricultural land) are then 
required to seek planning consent via the local authority; consent is more likely if it is in 
accordance with the development plans.  Agricultural land and agricultural buildings have 
remained largely exempt from the planning system. 

The local government structure is shown in Figure 8.2. 
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Figure 8.2: The structure of local government 

 
 
 
Regional Assemblies (RAs) (e.g. the West Midland Regional Assembly) are voluntary, multi-
party and inclusive bodies which have been established in each of the eight English regions 
outside of London (London also has an assembly) (Figure 8.3). They are established under the 
Regional Development Agencies Act 1998 (where they were referred to as regional chambers).   
The RAs are the bodies that Regional Development Authorities (RAs) must consult in 
preparation of its regional economic strategy.  They are designated in accordance with the 
Planning and Compulsory Purchase Act 2004 as the Regional Planning Body for the region with 
a duty to prepare a regional spatial strategy which includes a transport strategy and a regional 
waste strategy.  They have a role as the voice of the region and can prepare regional strategies, 
such as regional sustainable development frameworks, taking the lead role in some regions.  
They also take responsibility since September 2006 for the work of Regional Housing Boards.  
Thus RAs are now Regional Planning Bodies and take an overview of regional housing markets 
producing Regional Housing Strategies and advising Ministers on the distribution of resources 
for affordable housing schemes (delivered through Housing Corporations).  RAs also scrutinise 
the work of the RDAs (Communities and Local Government 2006). 
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Figure 8.3: Government Office Regions of England 
 
 
Government office for region – acts as central focus for all government departments with 
respect to that region.  The regions are also known as Government Office Regions.  These 
regions are those for Regional Assemblies and Regional Development Agencies.  The regional 
boundaries for the RDAs and Regional Assemblies are not consistent for those of the RBMPs or 
regional wastewater companies. 

Under the Regional Development Agency Act 1998, nine Regional Development Agencies 
(RDAs) were created in England. Their primary duty alongside others is to further economic 
development and regeneration; promote business efficiency, investment and competitiveness; 
promote employment; and to enhance skills relevant to employment.  They have a duty to 
contribute to the achievement of sustainable development, where it is relevant to do so.  
Ministers, including from CLG, may give them guidance.  When first formed RDAs saw their 
sustainable development contribution falling mainly around the economic pillar, but some have 
since developed processes to minimise environmental aspects of their operations (some going 
on to formulate sustainability appraisals).  The starting point for all RDA activity is the Regional 
Economic Strategy (RES) which are required to be subject to a Sustainability Appraisal.  There 
are a number of other strategies which underpin RDA activity including Regional Sustainable 
Development Framework (a Defra initiative) and Integrated Regional Strategies (an ODPM 
initiative).  These strategies overlap and there is currently some confusion about which takes 
precedence (Cussons 2006). The parts of RES for which RDAs are responsible are implemented 
through a Corporate Plan for each RDA.  Corporate Plans for 2005-08 have been prepared in 
the light of guidance from Ministers (the Tasking Framework). 

English Partnerships (EP) is the national regeneration agency supporting high quality 
sustainable growth in England.  It promotes high quality affordable housing; seeks to make the 
best use of land; promotes high quality sustainable urban regeneration and investment in new 
housing and regeneration.   EP promotes ‘Modern Methods of Construction’ which include 
volumetric and panelised construction, and technologies which reduce resource consumption.  

The National Housing Federation (NHF) is the body which represents Housing Associations 
which are non-profit organisations supplying housing.  Housing corporations are private 
businesses investing in and providing rented accommodation thereby providing a public task.  
Their public task and their assets are of interest to Government and therefore they are to some 
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extent regulated.  The Housing Corporation is government body which regulates housing 
corporations in England. 
The Community and Local Government Department is the lead Ministry both for planning 
and for local government, including central government funding of local authorities.  For the 
last fifty years, UK governments have sought to prevent urban sprawl.  But now the 
government is anticipating a very large growth in the number of households in the South-East 
of the country and considers that a significant expansion of the rate of housing construction is 
necessary to stabilise house prices which have for years increased at a rate well above the rate 
of general inflation.  To reconcile these two conflicting principles, the Department is 
simultaneously promoting redevelopment on ‘brownfield’ sites, areas which were previously 
developed; high density development; and the inclusion of ‘social housing’ within commercial 
developments.  The Department is also a promoter of SUDS and of the recently announced 
sustainable housing code (CLG 2006c), which includes provisions with regard to water usage 
and source control.   

New construction is subject to the Building Regulations and Building Regulatory consent is 
required from Local Planning Authorities both before work can commence and at different 
points in the construction process.  Further consents are required for ‘listed’ buildings – those 
which are listed because of their architectural or heritage value – from English Heritage, a 
central government body and in designated ‘conservation areas’, from local government.  For 
listed buildings and in conservation areas, there are limits to what alterations can be made to 
the building or to its appearance. 

Currently, central government guidance emphasises the preferentially redevelopment of urban 
sites (‘brownfield’ redevelopment) over the conversion of agricultural and similar land to urban 
uses (‘greenfield’ development); and increasing urban densities.  Both are intended to reduce 
new land take.  At the same time, central government also seeks to promote SUDS, and also 
new development is expected to include a proportion of social housing (low cost housing).  In 
practical terms, there is a tension between the four policies which developers must seek to 
resolve (Figure 8.4).  Central government also creates a presumption against development in 
flood risk areas (Communities and Local Government (CLG) 2006a). 

 
 
 
 

 
Figure 4.4: The tension between Government policies that developers must seek to resolve 
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In addition, England is already intensely developed and much (47%) of the land which is not 
already developed is covered by some form of environmental designation (Table 8.1). 
 

Table 8.1: Environmental designations in England 
 

Designations and other land uses in England (source: Barker review of planning, HM 
Treasury, 2004) 
type number hectares % of total land 
Sites of Special Scientific Interest 4110 1,072,540 8.2  
Special Protection Areas 77 609,249 4.7  
Special Areas of Conservation 229 809,199 6.2  
Area of Outstanding Natural Beauty 35 2,040,000 15.6  
Green Belt 1,678,200 12.9  
National Parks 994,000 7.6  
Urban Areas 1,100,000 8.3  

 
The local authorities can also compulsorily purchase land for specified purposes provided that 
fair payment is made for land so acquired (ODPM 2004a).  Equally importantly, the legislation 
defines by omission those purposes for which the local authorities cannot compulsorily purchase 
land and buildings.   For example, LPAs have no powers to acquire buildings and land simply 
because it floods.  Local governments are partly financed through a property tax although for 
businesses the tax rate is set nationally.  There are no local income or sales taxes.  Nor is there a 
development land tax per se although the value of any piece of land is largely determined by 
what development is permitted on that land but the windfall profits will be taxed through 
capital gains tax by central government 

A comparatively recent development is that of ‘Planning Obligations’: a developer contributes 
money or in kind towards the costs of the infrastructural support necessary to service the 
proposed development.  This is a negotiated process (ODPM 2005) and may, for example, 
include a contribution towards flood alleviation works.  In addition, the water and wastewater 
undertakers require developers to pay an ‘infrastructure’ charge for connection to water and 
sewerage systems where that charge is set by OFWAT but does not differentiate markedly 
between different areas within an undertaker’s area.  It is also relatively small.  In addition, the 
permissible price increases set by OFWAT also include an allowance for capacity expansion.  
However, in addition, the water and wastewater undertakers are reported (Tyler 2006) to have 
adopted a new approach which adds to the costs to developers.  Developers are expected to 
pay all the costs of construction upstream of the point to which the site services are connected 
to the public sewer or water main.  Traditionally, this connection point was taken to be at the 
point where the water main or sewer was equal or greater in size to that of the water or main 
sewer being served.  Now, it is reported that the connection point is taken to the point at which 
spare capacity is available.   

Planning Policy Statement (PPS) 25: Development and Flood Risk 

PPS25 (CLG 2006a) is the Government’s latest national approach to managing flood risks 
through the land use planning and development control system, and it reflects the direction set 
out in Making Space for Water (Defra 2004a).  It requires a risk-based approach to be adopted 
at all levels of planning through use of Regional, Strategic (SFRA) and site-specific flood risk 
assessments (FRA) prior to any development proposal being made.  It includes a sequential 
approach to determining the suitability of land for development in flood risk areas to be applied 
at all levels in the planning process. 

Regional Planning Bodies (RAs, RDAs) are required to take account of flood risk in 
determining strategic planning considerations and in the RSS for the region, consulting the 
Environment Agency (EA) in doing so.  LPAs should consult the EA and other relevant bodies 
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(e.g. adjacent LPAs) on flood risk management, and their Sustainability Appraisals, land 
allocations and development control policies should be informed by an SFRA. 

Other roles and responsibilities under PPS25 (England only) are as follows: 

Defra: overall policy responsibility for flood and coastal erosion risk in England. Defra funds 
most of the EA’s activities in this area and provide grant aid on a project-by-project basis to 
other flood and coastal defence operating authorities (Las and IDBs).  Improvement projects 
funded by Defra, including those by the EA, must meet specified economic, technical and 
environmental criteria and achieve an appropriate ‘priority score’ to be eligible for funding. 

Office of Deputy Prime Minister (ODPM): no longer exists – most responsibilities and powers 
transferred to CLGD. 

Communities and Local Government Department (CLGD): see above. 

Government Offices: see above.  

The Highways Agency: responsibility for managing road drainage from trunk roads.  Local 
authorities also have a responsibility for managing road drainage from roads on their road 
network, in so far as ensuring that drains which are their responsibility are maintained. 

Sewerage Undertakers: responsible for surface water drainage from development, where this 
is adopted via adopted sewers.  They should ensure that Urban Drainage Plans reflect the 
appropriate RSSs and Local Development Documents. 

Reservoir Undertakers:  certain reservoir undertakers are required to produce emergency 
contingency plans (Flood Plans). 

Emergency Services and Multi-Agency Emergency Planning: the Civil Contingencies Act 
2004 and associated Regulations sets out an emergency preparedness framework, including 
planning for and response to emergencies. Local Resilience Forums, which include 
representatives from the Emergency Services, Local Authorities and EA, should ensure flood 
risks are fully considered. 

Environment Agency:  it is the principal flood defence operating authority in England and has 
permissive powers for managing flood risk from designated Main Rivers and the sea. 
Responsible for flood forecasting and flood warning dissemination (being the designated lead 
agency for flood warning dissemination), and for exercising a general supervision over matters 
relating to flood defence. 

Local authorities: have certain permissive powers to undertake flood defence works on Non-
Main Rivers and which are not in an IDB. There are also 88 maritime district councils which have 
powers to protect land against coastal erosion. 

Internal Drainage Boards (IDBs): independent bodies in areas of special drainage need. There 
are some 200 IDBs in England concentrated in low lying areas.  They have permissive powers to 
undertake flood defence works on watercourses within their areas not designated as ‘Main’. 

Notwithstanding the institution of PPG25 in 2001 and PPS25 in 2007, development in flood risk 
areas remains a problem (at least up until 2005) as shown for England in Table 8.2. Even were 
developments in the most flood prone areas to be halted overnight, the legacy of dealing with 
those already built both pre-PPG25 and post PPG25 remains. The prospect of withdrawal of 
insurance cover is very real in the future in these areas without adequate flood defences. 

Table 8.2: Percentage of all new dwellings built in flood risk areas, by region, 1996 to 2005 
 

Region 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005* 



 83

North East 6 5 2 3 1 2 2 3 2 2 

North West 5 5 7 5 6 9 6 8 5 4 

Yorkshire and the Humber 11 12 7 10 13 12 11 15 10 13 

East Midlands 10 12 6 7 9 11 13 13 11 9 

West Mids. 7 4 6 6 2 4 5 4 5 3 

East of England 6 7 8 7 7 6 7 8 7 13 

London 27 25 26 24 23 20 21 28 26 18 

South East 6 8 9 10 9 10 8 10 7 7 

South West 5 6 6 8 7 8 10 7 8 7 

England 9 9 9 9 9 9 10 11 10 9 

Source: CLG Land Use Change Statistics (as of March 2007) Provisional figures 
 
In Scotland (Crichton, 2007a) indicates that there has been no new build in flood plains since 
1995 and similarly in Wales, since 2004 although the proportions of all properties at risk are 
3.9% and 12% respectively. Further, Crichton suggests that in England, ‘..new developments 
are proceeding that are not dependent on the availability of mortgages: social housing for the 
poor, sheltered housing for the old, hospitals for the sick, and schools for the young. It is ironic 
that these are the very people who are the most vulnerable to flood.’ 

8.2 Planning and development control in non-English UK devolved 
Governments/assemblies: a summary of major differences in relation to FRM  
 

There are major similarities and some differences in approach to spatial planning policy and 
flood risk in each UK nation state.  All require planning policies on flood risk to be incorporated 
into the development planning process as well as the individual development proposal process. 
Planning policy emanates from four different central government departments: DCLG in 
England; the Welsh Assembly Government, the Scottish Executive (now Scottish Government) 
Environment Directorate; and the Department of Environment (NI), Planning Service in Northern 
Ireland.  Each UK nation state has its own planning policy similar to, but not the same as, PPS25 
(DCLG, 2006) in England.  The degree to which these planning policies differ largely reflects the 
process of evolution of such policies and the dates on which each country’s policies have been 
renewed. These planning policies seek to avoid placing inappropriate development in flood risk 
areas, especially high flood risk zones. There are differences in the degree to which concepts 
such as resilience have been included in these policies, and in the manner in which building 
standards/regulations are specified.  

In Wales, the Welsh Assembly Government (2004) issued Technical Advice Note 15 (TAN15) in 
2004 called Development and Flood Risk which provides guidance on development in flood risk 
areas, and which should be read in conjunction with Planning Policy Companion Guide Wales 
2006 (Welsh Assembly Government, 2006).  The aim of planning policy in Wales and TAN15 is 
to advise caution in respect of new development in areas at high risk of flooding by setting out 
a precautionary framework.  New development should directed away from areas designated as 
having the highest probability of flooding, with development only permitted if determined by 
the planning authority to be justified in that area.  Criteria for justification include consideration 
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of the consequences of a flooding event being deemed acceptable.  As with England, Wales is 
moving to a flood risk management strategy and work in being undertaken as part of the 
Environment Strategy action plan in Wales to refresh existing policy for flood risk management.  
This work includes identification and implementation of a series of measures for the 
management of flood risk including resilience measures.  TAN15 is similar to PPS25 in England 
because it requires a number of planning tests to be performed for development proposals for 
floodplain areas (although these are not the same as PPS25’s sequential and exception tests, 
though the underlying principles are very similar).  TAN15’s equivalent of a flood risk 
assessment (as in PPS25) is a flooding consequence assessment. 

Scottish Planning Policy 7 (SPP7) Planning and Flooding (Scottish Executive, 2004) provides 
Scottish Government policy on planning in flood risk areas, and the Water Environment and 
Water Services (Scotland) Act 2003 contains a requirement to promote a sustainable flood 
management approach.  SPP7 is Scotland’s near equivalent to PPS25 in England, and is 
designed to prevent further development with a significant probability of being affected by 
flooding or which would increase the probability of flooding elsewhere.  Flood Liaison and 
Advisory Groups (FLAGS), which do not exist in the other UK nation states, advise Scottish local 
authorities on implementation. SPP7 requires flood risk assessments to be undertaken for 
development proposals in flood risk areas and the assessed probability of flooding is an 
important input into planning decisions. Planning authorities are required to consult SEPA 
before granting planning permission where it appears that a development will increase the 
number of buildings at risk of being flood damaged. 

In Northern Ireland planning policy on flood risk is expressed in Planning Policy Statement 15 
Planning and Flood Risk (Department of Environment (NI), Planning Service, 2006) and is 
predicated upon the principle of avoiding development within river and coastal floodplains 
unless a proposal falls within certain expressly defined exceptions.  PPS15 is not as 
comprehensive as PPS25 in England.  Although there is guidance on flood risk assessments, 
which are expected to accompany development proposals for floodplains, PPS15 does not 
provide as much in-depth guidance on this aspect as PPS25.  PPS25’s sequential and exception 
tests are also not replicated in PPS15 although the general underlying principles guiding 
decision making are similar.  PPS15 does not currently include specific guidance on flood 
resilience, whereas PP25 and its related Practice Guide (DCLG, 2007a) does so.  PPS15 adopts a 
precautionary approach and states that the Planning Service will consult the Rivers Agency for 
advice on the nature and extent of flood risks where circumstances are considered appropriate 
(these circumstances include where exceptionally development in flood plains is considered 
appropriate).   

Currently, the Building Regulations, common to both England and Wales, and the separate 
regulations covering Northern Ireland, do not specifically cover flood risk management or flood 
protection issues.  However, in Scotland Planning Advice Note PAN 69 Planning and Building 
Standards Advice on Flooding (Scottish Government, 2004) includes guidance on water-
resistant materials and forms of construction appropriate in Scotland.  Comprehensive guidance 
on Improving the flood performance of new buildings: Flood resilient construction (DEFRA/EA, 
2007b) has recently been produced primarily for England and Wales, although much would of 
this guidance also apply to Scotland and Northern Ireland. 

 

9. International Comparisons 
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9.1 General 
Globally, some 520 million people are affected each year by floods or flood related events and 
approximately 1 billion people live in the path of a 1:100 year flood event (Bogardi, 2005).  In 
2001 floods killed 4 680 people and caused damages totalling USD 192 million and according 
to the World Meteorological Organisation spread across 80 countries floods alone have caused 
hardship to more than 17 million people (Warner et al., 2002).  In 1970 a storm surge caused 
some 300 000 deaths while Hurricane Katrina in 2005 and its accompanying flooding caused 
some USD 100 billion losses and insurance losses of USD 50 billion (UNU, 2007) while causing 
some 1 000 deaths. 

As Prof. Penning-Rowsell pointed out in comparison with other international examples Britain 
does not appear to “have a flood problem above the average in Europe and certainly not above 
the average in the rest of the world.” (House of Commons, 2007).  And “in most cases most 
countries have a more serious loss of life from flooding problem[s] than does England and 
Wales.” 

Given the strong global trend in urbanisation it is projected that coastal urban areas will contain 
an increasing proportion of the world population.  By 2015, 21 of the projected 33 mega cities 
will be located in coastal zones and of these just six will not be in developing countries and thus 
vulnerable to weather-related hazards (Klein et al., 2003).  Furthermore, whilst concentrations 
of population and wealth in large cities make it proportionally easier to reduce flood hazards 
the concentrating of the poor in potentially hazardous areas raises the vulnerability of these 
groups and hence of cities as a whole to hazardous events and disasters (Klein et al., 2003).  By 
2070 some 150 million people could be exposed to flood hazards as a result of a combination 
of factors and total asset exposure could grow to an estimated US$ 35,000 billion (OECD, 
2007).  The expectation is that the frequency and intensity of natural hazards will increase 
(Warner et al., 2002). However, exposure to flood hazard does not translate to impact as 
generally richer cities invest in higher levels of protection, with New York being a notable 
exception (OECD, 2007). 

At the international level there have been several initiatives that seek to prevent, mitigate and 
reduce water-related disasters under the auspices of the United Nations system of institutions.  
For example the International Centre for Water Hazard and Risk Management (ICHARM) is 
promoting the International Floods Initiative/Programme (IFI/P) and seeks to facilitate the 
expansion of the Global Flood Alert System.  The IFI/P is bringing together a number of 
institutions and focusing on vulnerability, multi-hazard analysis, governance as well as effective 
forecasting, communication and preparedness.  Though much of this is aimed at developing 
countries it mirrors the emerging good practice elements of integrated flood risk management. 

Whilst disasters have been a major concern of the international community over several decades 
in recent years a policy shift towards disaster preparedness and public participation has been 
identified (Warner et al., 2002).  Furthermore, a growing awareness that all disasters cannot be 
averted has resulted in more attention being paid to risk management strategies (UNISDR, 
2002).  Given the complexity of specific sets of circumstances around disasters the UN now 
seeks to implement its International Strategy for Disaster Reduction through national platforms 
(UNISDR, 2002).  This focuses on risk reduction, institutional reform and capacity building. 

Warner et al. (2002) suggest that the key to understanding flood risk management depends on 
identifying the different paradigms within which the understanding of flood risk is 
conceptualised.  They identify four paradigms, which are not mutually exclusive but have been 
in part sequential in dominating disaster studies and management:  

 The technocratic paradigm – focuses on technological and scientific solutions that aimed 
to tame nature.  The paradigm has though reached its economic and technological 
limits. 
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 The behavioural paradigm – focuses on mitigating disasters by influencing people 
behaviour.  Typically this entails zoning, warning systems, insurance schemes and 
financial assistance schemes. 

 The structural paradigm – emphasises the political and socio-economic dimensions 
which cause the unequal distribution of social vulnerability and risk. 

 The complexity paradigm – emphasises the complex interplay of society and 
environment and the dual nature of disasters whereby people are vulnerable to hazards 
whilst hazards are increasingly the result of human activity. 

Table 9.1: Four Disaster Paradigms (after Warner et al., 2002) 
Disaster Paradigm Period Implications for Risk Management 
Technocratic Pre 1960 Top-down control; physical protection from floods 
Behavioural 1960 – 1970s Early warning systems, flood zoning, change of people’s 

behaviour 
Structural 1980 – 1990s Overall development, countering root causes of social 

vulnerability 
Complexity Post millennium Adaptive management of society and environment, 

collaborative self-organisation 

 
There is a growing realisation that the distinction between disasters caused by natural hazards 
and man-made disasters is becoming increasingly blurred.  Often the space where risks 
originate and the areas that are affected are not the same.  Thus the scales of flood risk 
management are becoming more complex with implications that carry over into questions 
regarding the nature appropriate institutions and management strategies.  Because of linkages 
interventions, physical or institutional can reduce the overall performance of a catchment as a 
whole.  Within Europe this is being addressed through the Water Framework and Floods 
Directive which sets the river basin as the unit of management and as Prof. Wheater has 
pointed out “You need an integrated solution based on the whole river system.” when 
responding to a question about the appropriate scale of flood risk management (House of 
Commons, 2007).  Prof Wheater’s response did not imply nor do the two Directives require a 
unitary flood risk management institution within a basin.  The problem with this is that from an 
institutional point of view it can lead to arguments as to whose flood it is.  However, the form 
of institutional framework in place is important in that how flood risk is managed determines 
how it is funded and by whom. 

Messner and Mayer (2005) have argued that one of the current challenges is to develop a 
better understanding of the interrelationships and social dynamics of flood risk perceptions, 
vulnerability, flood damage and flood management and to take this into account in flood risk 
management.  They suggest that flood risk management strategies need to take a much more 
nuanced approach in determining hazards and risks and to use this to inform risk management 
strategies.  So while previous approaches have focused on standards of protection Messner and 
Mayer (2005) suggest that risk management should be concerned with efficiency, effectiveness 
and efficacy. 

Traditional strategies for hazard risk reduction are characterised in Table 9.2.  The strategies are 
not mutually exclusive and usually there are elements of all three present, though their 
implementation may call for social and/or institutional changes.  There is a large tendency to 
adopt loss reduction strategies and it has been noted that cities around the North Sea and in 
Japan have relied upon this approach (Klein et al., 2003).  The perverse effect has been that risk 
reduction is increasingly seen as risk removal.  Much of the emerging policy attention is being 
given to proactive adaptation aims to reduce vulnerability which in effect emphasises loss 
reduction by preventing the effects or consequences of flooding becoming manifest.   

Table 9.2: Generic Strategies for Hazard Risk Reduction (from Burton et al., 1993) 
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Strategy Option 
Choose change Change location, change use 
Reduce losses Prevent effects, modify events, warnings 
Accept losses Share losses, bear losses 

Summary of Approaches to Flood Risk Management 
Historically flood risk management has evolved out of the formation of localised, single purpose 
organisations that have gradually taken on legal and financial responsibilities.  These 
arrangements have normally been overtaken by centralisation of institutional, legal and financial 
responsibility often in response to catastrophic events which overwhelm the capacity of more 
localised institutions.  Arguments such as better coordination, economies of scale in terms of 
knowledge and expertise, fund raising etc. have been advanced to legitimise these trends as 
well as the nature of the state.  More recently the inability to control nature has been equated 
with a failure of centralised institutions (Green, 2004) and to deliver integrated water 
management.  Hence more emphasis is being placed upon integrated catchment management, 
especially in Europe as a result of the Water Framework Directive, in the United States, Australia 
and South Africa.  This approach requires the coordination of institutions through participatory 
processes within designated catchments (Directive 2000/60/EC).  In a recent policy document 
the UN emphasised the importance of policies, legislation and institutional arrangements, all 
three of which form the foundation for disaster risk management (UNDP, 2005).  The report 
highlights the UN’s view that flood risk management needs to be considered within overall 
national development planning strategies.  In other words nation states need to accord a much 
higher status to FRM at the national level.  Furthermore in urban areas much more emphasis 
needs to be placed on development controls and preparedness. 

One of the most noticeable trends is towards institutions that are large in both the scope of 
their functions and geographic scale, whether nationally or transnationally.  At the same time, 
especially in Europe and also encouraged by the UN there is a growing emphasis being placed 
on local levels of participation and decision-making.  To date how these two seemingly 
contradictory trends are to be reconciled has not been resolved.  It is perhaps one of the 
reasons why much more is being made of the importance of governance in flood risk 
management.  It represents an intermediate point between centralised and devolved 
responsibility.  This trend is most clearly seen in the United States and Australia where 
agreements and memoranda of understanding are entered into between collections of bodies 
and agencies to achieve specific outcomes with respect to stormwater management.  Parallel to 
this is a trend for centralised agencies to play a strategic role in setting the policy framework, 
context and guidelines for flood risk management (UN, 2006; UNDP, 2005) and seeking to 
delegate and devolve implementation, programmes and localised control actions.  Centralised 
bodies will also continue to be sites of particular species of knowledge and expertise that 
duplication of would lead to economic inefficiency in service provision, such as forecasting.  
That said though there will be more emphasis placed on networking and sharing of tasks and 
information. In the end it will be who has the ability to raise funds and control expenditures 
that will determine the institutional frameworks.   

The governance structure and financing arrangements for flooding is examined in detail in 
Appendix C for Australia, Bangladesh, Canada, China, France, Germany, Japan, Netherlands, 
New Zealand, Singapore and USA. 

9.2 Lessons Relevant to the United Kingdom 
In the majority of the developed country examples considered e.g. the USA, France, Germany, 
Canada, etc. all have in place flood warning systems, have undertaken flood mapping and have 
developed civil emergency response strategies.   
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There appears to be a consensus that floods in urbanised areas may need to be mitigated 
differently, especially as the possibilities of controlling flood volumes and rates of flow are more 
limited within the fabric of the urban environment.  Those countries that have sometimes been 
held up as examples of emerging best practice in flood mitigation strategies e.g. Australia, the 
USA, France, are also those with relatively low population densities and a relative abundance of 
space.  Such an endowment places them in a more advantageous position than more densely 
populated countries such as Japan, the Netherlands, Singapore, and to an extent Bangladesh.  
In this respect most countries have sought to create linkages between spatial planning, 
development and flood risk management requirements.  Where this appears to have been most 
successful is where flood risk management requirements take precedence in determining land 
use zoning, allowable development and spatial planning for example in France and Singapore.   

Singapore while undoubtedly very successful in promoting an integrated approach to water 
management in all its aspects is to some extent an exception.  Its geographic position, economic 
wealth and potential dependence on another state for its water supply have both ensured that 
water matters are very significant politically and socially and enabled the country to undertake 
measures to reduce dependence that other less well endowed states cannot afford. 

Like the UK most countries have moved towards the concept of flood management being 
something that requires a catchment based approach.  That said no one institutional 
governance framework stands out as offering a better solution than others.  Indeed, apart from 
the example again of Singapore, all countries considered have complex and overlapping 
institutional arrangements involving central, regional and local bodies.   

There still remains the problem of funding.  Again there is a spectrum of the mix of funding 
from a heavy reliance on central government provision to the majority of funds being raised by 
local and regional bodies with only some assistance from central government.  Generally 
speaking the greater the financial independence the more robust the institutions responsible for 
flood risk management.  It is also noticeable that relatively the funding of drainage and 
stormwater management appears to be less problematic than other forms of flood 
management.  

10. Discussion and future outlook for FRM in the UK 
 
It is apparent that FRM in the UK is comparable with the situation and approaches taken 
elsewhere in the world. There are certain areas where international practice may be ahead of 
the UK, where for example, there is a single agency responsible for delivering the whole range 
of FRM, but there are also areas where the UK leads, such as in risk-based performance 
assessment. 
 
This report has shown how complex the situation is with regard to FRM in the UK. Not only are 
the arrangements across the UK diverse and involve hundreds, if not thousands of individuals 
and agencies, but the baseline information as to how the organisations discharge their, usually 
non-statutory obligations, elusive. There is evidence to suggest that flood risks are increasing 
across the UK, not just from more severe weather and environmental events, but also due to 
the growing economic wealth and expectations about lifestyle and quality of life. 
 
The development of a clear picture of the risks, the changes in these risks and the ways in 
which they are being addressed across all the responsibilities and constituent agencies and 
organisations is not possible given the open access information readily available and also the 
complexity of the situation, with more than 700 actors engaged in various aspects of FRM 
across the UK. This report has presented many of the key facts but, due to the timescale of 
preparation, still lacks as clear and incontrovertible evidence in a number of areas as would have 
been hoped. 
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In the period since the Fleming report there have been a lot of reports, studies, investigations 
and some new initiatives. The most significant change in UK thinking has been in a shift from 
‘flood defence’ to ‘flood risk management’; recognising the need to manage the risk to an 
acceptable standard rather than provide defences against all flood risks (Fleming et al, 2001). A 
lot of the recommendations from the report have been implemented at least to some extent 
(Appendix D). 

Nonetheless the ICE Regional Directors responses to a questionnaire (of which Scotland, Wales 
and NI did not reply) raised a number of concerns and issues as listed below (Summarised in 
Appendix A). 

 There have been increases in all types of flooding in all regions, with greater concerns 
about river flooding in flatter regions, but growing concerns about fluvial (local flash) 
flooding everywhere. 

 Although welcomed, PPS25 and the sequential tests are providing come concerns about 
the difficulties faced in some Regions by blocking development. 

 Developments from the 1960-1980s are those most at riks from flooding as many of 
these were built in flood risk areas. 

 In many areas sewer systems are operating at capacity and a small increase in rainfall 
will have a disproportionate effect on flood impacts 

 As much coastal flooding is due to erosion, the latter needs to be better addressed and 
as current approaches to prioritising FRM in coastal areas disproportionately favours 
tourist over community areas, there is a need to review how schemes are prioritised and 
to look forward not backward to maintain existing areas at all costs. 

 Current approaches to design based on prescribed return periods will be inadequate in 
future due to climate change. 

 More effort is needed to invest in and maintain existing assets and in the definition of 
when and where this is appropriate. There are also problems due to the multiple 
ownership of contiguous defences and the need to ensure that prioritised areas are not 
displaced by areas that have recently flooded. Clear standards for maintenance are also 
required. Despite recent enmainment of a number of watercourses, there is little 
evidence since that the EA has taken on their maintenance. 

 Better consideration needs to be given to the value and disruption to business and 
commerce by flooding, not only protecting houses and also to the impacts on disruption 
to key infrastructure for e.g. transport links 

 Many ICE Regions do not seem to have formally contributed to the development of their 
Regional Spatial Strategies; those that have mostly considered water supply and 
sewerage issues. 

 There is evidence of both good practice in cooperation between the key stakeholders in 
FRM and poor practice, depending upon Region. In some, the RFDCs appear to work 
well, in others there is significant criticism of their operation. The most effective areas 
are those where significant recent flooding has occurred. 

 The new arrangements for coastal zone management come fully into force from 1st April 
and transitional processes are generally too soon for there to be comment on how this 
is and will work. However, there are concerns that the EA new supervisory role has 
added significant work to LAs, in terms of ‘additional form filling’ and environmental 
assessments. Delays in decisions are having a significant impact delaying new 
developments. 
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 There is still great confusion amongst the public stakeholders about managed 
realignment and what this may or may not entail. There is a need for better 
communications. There is also a philosophical difference at the coast compared with 
inland, where ‘making way for water’ should be replaced by ‘making space for energy 
and sediment’ hence the application of fluvial scientific principles at the coast may not 
be appropriate. 

 Many investments in the past in flood defences have been politically driven rather than 
based on real priorities. However, there is significant investment across the Regions in 
FRM, although not enough. In the sewerage area, flood risk management is perceived 
as not being of high enough priority for the Undertakers. 

 The local LA levy scheme, recently rejuvenated when the RFDCs were reorganised, 
found favour in some regions, where this has resulted in more and appropriate locally 
targeted investments and not in others, where nothing new has happened. In general it 
seems to work well only in the areas where local councillors have had to deal with 
significant flood events, and hence prioritise spending in this area. 

 There are some good examples of very effective, local projects, led by one or other of 
the main stakeholders, that are delivering effective and strategic investments. 

 There are concerns about Defra’s scoring system not prioritising investment in important 
local schemes which are socially significant. Also about the economic schemes which are 
unaffordable, the lack of inclusion of non-structural response investments and the 
balance between environmental protection and human needs. 

 In many, but not all, Regions, skills and capacity for FRM were identified as an issue. 

 There were a number of concerns about the lack of a clear communication route for the 
public in regard to all aspects of FRM 

 There is clear evidence of significant conflicts for LAs in relation to Government’s drive 
for many more new houses and where these are to be sited. In many areas there is no 
space on brownfield, non-flood risk areas. Government seem to be content to leave the 
seemingly impossible demands to be ‘fought-over’ by local agencies. 

 The place of non-structural responses and designed exceedance pathways in FRM, 
although highlighted by many, does not seem to be given due consideration in formal 
FRM processes. Clearer guidance about this is required. 

 ABI needs to be more open to non-structural measures and also to reinstatement of 
flood damaged properties using resistant and resilient techniques. 

 Overall, however, in most Regions the approaches underway appear generally to work 
and the new focus on adaptation and longer term planning seems the best way 
forward. But this needs to be properly included in RSS and LDFs hence there is a need to 
work more closely with planners. 

 Civil engineers are ideally placed to lead the multidisciplinary teams and for a required 
for the future challenges but need to develop more skills in terms of non-structural 
measures and community participation.  

 A minority of Regions recognised the need to take an integrated approach to water 
management as a whole. 

 

The arrival at our current position with regard to FRM is summed up in Wheater et al (2007): ‘It 
is now widely recognised that that, to cope with the impacts of global climate change on 
flooding, more holistic approaches to managing flood risk are needed. The OST Future Flooding 
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project (Evans et al 2004a,b) developed the thinking for a new, more holistic approach to 
managing flood risk, which has now been included in formulating the new Government 
strategy for managing flood and coastal erosion risk in England – ‘Making Space for 
Water(MSW)’ (DEFRA, 2005). This holistic MSW approach will be risk-driven and will require 
that adaptability to climate change becomes an integral part of all flood and coastal erosion 
management decisions. A whole catchment and whole shoreline approach will be adopted that 
is consistent with, and contributes to, the implementation of the Water Framework Directive. 
The MSW strategy will require the consideration of a broad portfolio of response options for 
managing risks including changes to land use planning in flood prone areas, urban drainage 
management, rural land management and coastal management as part of the integrated 
holistic approach. Stakeholders will be engaged at all levels of risk management, with the aim 
of achieving a better balance between the three pillars of sustainable development (economic, 
social and environmental) in all risk management activities (DEFRA, 2005).’ 

The Foresight Future Flooding report in 2004 identified much of the likely risks and the potential 
effectiveness of responses, including the ‘do-nothing’ (steady as we go) approach. This 
demonstrated that a number of shifts in approach would be needed if future flood risks were to 
be managed acceptably. The main elements included the need to adapt rather than attempt to 
address all the problems by large infrastructure ‘defences’; better engagement of everyone in 
the processes of learning to live with changing risks; and the need for more skilled and 
competent professionals and others to deliver this perspective. Foresight also looked at the 
relative sustainability of the options available to respond in the future. 

Sustainability, although enshrined in various legislative instruments in the UK constituent 
countries and statutes establishing the main agencies, is an approach seldom properly taken up, 
usually due to constraints, boundaries or perceived costs (e.g. Ashley et al, 2008). In England 
responsibility for sustainable communities lies mainly with CLG (CLG, 2007) rather than Defra, 
where the main FRM responsibilities are. Ofwat, having consulted on its’ sustainability duty, 
seems to have translated this into a requirement under the AMP5 business planning process, for 
companies to produce plans to control the carbon footprint of their operations. Each of these 
organisations still considers that the economic element of sustainability assessment prevails in 
any capital or operational investment. For example, a recent review of sustainability assessment 
as part of flood risk assessment processes in England White et al (2006), suggests that although 
there is clear potential for the sustainability assessment of spatial plans to contribute to flood 
risk management goals, in practice this is not widespread. Certain agencies and others (e.g. the 
ICE Regional Directors, Appendix A and House of Lords, 2006) question whether the EA can 
fulfil both an environmental protection role and a FRM role at the same time without conflict.  

In contrast, in Scotland, SEPA has no role in FRM (only warning) and sustainability is part of the 
driver for and implementation of new flood risk management legislation (Scottish Government, 
2008). This will be the vehicle for delivering the Floods directive there and wil place this within 
River Basin management planning, led by SEPA. In Wales, the WAG also has a wide vision, 
although this does not show quite the same perspective linking sustainability to FRM (e.g. 
WAG, 2005). Nonetheless, moves here are taking place to make stormwater management more 
sustainable and deal with it closer to source, provided Ofwat allows DCWW to invest in 
developing best practice in this area. 

Many English Government initiatives do not address the difficulties of delivering FRM in their 
vision; leaving this to the Regional Planning processes, such as in the East of England draft 
Regional Plan and response thereto by the ICE (ICE, undated) and local planning processes, 
where there are major difficulties in having to reconcile conflicting policy demands especially for 
new houses, regeneration, environmental protection without building on greenfield land. As an 
example, the review of strategic approaches to coastal flooding and coastal erosion 
management in England (i.e. Defra, 2006) is a review of responsibilities for these areas rather 
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than a review of approaches taken making decisions about flood measures. Even good practice 
guidance often barely addresses FRM as a major consideration (e.g. TCPA 2007).  

Following the Foresight report, Defra’s MSFW takes its policy guides and signals from ‘Securing 
the future’ (HM Government, 2005) – the Government’s sustainable development strategy - 
and marks a significant change in Government flood management policy away from ‘flood 
defence’.  MSFW seeks a much more balanced structural/non-structural approach, and has a 
great deal to say about introducing non-structural measures.  Government expenditure on 
structural flood defences and their maintenance is still set to grow, but non-structural measures 
are now being seriously pursued. Although MSFW is a visionary approach, it has recently moved 
away from an integrated water management stance to concentrate almost exclusively on the 
flood risk aspects of coastal flooding and integrated urban drainage in the on-going pilot 
studies. In the future workplan (Defra, 2007) there is no mention of water quality issues despite 
referring to the River Basin Management Planning (RBMP) process, nor to the opportunities for 
direct water use at source. The English Government’s new water strategy (HM Government 
2008), together with the EA’s water resources strategy do, however, recognise the 
opportunities that should be taken here. 

MSFW has moved the action from flood defence to flood risk management in which a portfolio 
approach is now required involving both structural and non-structural measures.  But beyond 
this there is much emphasis now on the need to change behaviours (this is part of a wider need 
to change people’s environmental behaviours so that we can collectively successfully address 
climate change challenges in particular).  For example, to make flood warning systems work 
more effectively people’s behaviours need to be changed; similarly if people are to take more 
personal responsibility for FRM then again behaviours need changing.  At the same time, the 
strong emphasis upon adopting sustainability principles in FRM has introduced the need to 
understand the economic and equity implications or FRM as well as the environmental ones (i.e. 
the 3 pillars).  All of this, especially the focus on behavioural change has ‘located’ many aspects 
of FRM more in social science understandings. DEFRA has a Social Science in FRM initiative 
which clearly recognises the need to embed social science more centrally within FRM R& D 
agendas.  The most recent insights into the barriers to achieving this and to using social science 
research outputs to inform FM policy and actions are that engineers (e.g. in DEFRA, the EA etc.) 
commonly frame research questions and projects without involving social scientists at an early 
stage, therefore risking opportunities to frame projects more appropriately, especially when 
there are important social science methodologies and elements which could be utilised.  In the 
worst cases, amateur social science assumptions, understandings and/or methodologies are 
employed.  This has important training implications for engineers leading multi-disciplinary 
teams, and particularly those both in commissioning and using the outputs from social science 
research.  Not only is more knowledge of social science language, paradigms, methods and 
outputs required, but there needs to be a greater understanding of the when it is appropriate 
to bring professional social scientists into research, data gathering and/or policy decision 
making. 

There is a strong emphasis in MSFW and other UK FRM policies upon encouraging private 
individuals (e.g. householders) to take greater personal responsibility for managing flood risks 
and flood damage potential.  This is part of a wider move to engage citizens in effective 
environmental actions including in the waste recycling and energy efficiency areas.  However, 
empirical evidence reveals that belief that the central government and its agents, and/or local 
authorities is responsible for FRM is fairly widespread amongst those occupying flood risk areas 
1.   Although DEFRA and other public agencies in the UK as a whole fund much of the 
investment in flood alleviation projects, and the emergency services are routinely involved in 
flood emergencies 2, the traditional stance of the UK government concerning the financial 
compensation of individual property owners for the flood damages which they have incurred 
has been one of no government compensation 3, 4.  Instead, the Government has encouraged 
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the flood insurance industry to offer universal flood insurance, and has expected citizens to 
purchase structure and contents insurance which includes flood cover.  In consequence many, 
though by no means all, have such insurance.  Following the summer 2007 floods, and 
particularly the media coverage that Hull was a ‘forgotten city’, the government was reported 
to have agreed compensation to individual flood survivors and that this was the first time this 
has happened in the UK (Crichton, 2007) 5.  The Floods Recovery Minister John Healey 
announced payments to a number of local authorities in northern England including Kingston 
Upon Hull City Council.  The Government Office for Yorkshire and the Humber confirmed that 
the payments were to help authorities with their costs of clearing up after the floods and covers 
costs to safeguard life and property and to prevent suffering during flood emergencies 
(http://www.goyh.gov.uk/goyh/news/647165/)  Crichton (2007) suggests that at least some of 
these funds may have found their way to individuals affected by the flooding.  Although there is 
no empirical evidence demonstrating that publicly-funded flood compensation made to citizens 
acts as a disincentive to a self-help approach to FRM, there is reason to believe that this might 
be the effect (upon both those receiving such compensation and others who are at risk from 
flooding).  Certainly, in Germany following widespread federal government funded 
compensation of individual citizens in south-eastern Germany for flood losses suffered in the 
2002 Elbe floods (bolstered by EU social funds), there is now a belief that this may have been 
counter-productive in terms of encouraging citizens to take more personal responsibility for 
FRM. 

Elsewhere in the EU and globally there is much more interest in integrated water management 
than there is in the UK. This may be due to the highly fragmented nature of the institutional 
systems in the UK, although in Scotland there are procedures to ensure that FRM is delivered 
sustainably, as mentioned above (FIAC, 2006). Adaptive water management as a whole is likely 
to be more effective than simply addressing FRM by itself (Pahl-Wostl, 2007) and is the subject 
of a number of research projects. This is readily illustrated by the strong interest in drought 
problems in 2005 and 2006 (House of Lords, 2006), followed by the current plethora of 
investigations into the floods of 2007. These must be seen as both sides of the same coin if 
truly effective responses to the extremes of climate change are to be delivered to make us fit for 
the future. This is flagged up in the recent Government water strategy (Defra, 2008) where it is 
stated that climate change considerations need to be fully integrated into all water policy and 
management and that there needs to be an integrated approach to ensure ecosystem integrity. 
However, the integration between water resources and drainage systems still has a long way to 
go in both policy and practical delivery terms. 

There is currently little explicit reference to the English Government’s Making Space for Water 
strategy in existing regional strategy documents, although some explicitly recognise the 
importance of protecting or creating flood storage.  Although the adaptation of buildings 
(especially new build) to enhance sustainability is commonly incorporated, with some exceptions 
few strategies use the language of resistance and resilience or explicitly incorporate resistance 
and resilience measures into adaptation policies. The strategies all recognise increasing flood 
risks presented in inland river corridors and tidal zones and the importance of SUDS; however, 
with some exceptions (e.g. Mayor of London 2004: recognition of groundwater flooding risks) 
currently there is little explicit recognition of increasing flood risks presented by intense rainfall 
and rising groundwater. 

Nowadays flood defence for agriculture and upland river maintenance is no longer a priority 
except in special circumstances, with the EA preferring to concentrate on protecting the  
valuable downstream urban areas, although there are many landowners and others who are 
not happy with this (e.g. Country Land and Business Association, 2005).  

The allocation of resources for capital FRM projects is still problematic. There is some evidence 
of a decline (Figure 5.1) in England and Wales, although this is due to the significant increase in 
spending in 2005/6 compared with 2006/7. The 20% reductions in the EA budgets that 

http://www.goyh.gov.uk/goyh/news/647165/�
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occurred from 2007 resulted in the loss of a number of very experienced staff and although the 
Agency’s FRM area was protected from cuts, many of the staff lost were from this area. 

The two main routes for fluvial flood risk funding in England and Wales are: via the allocations 
made directly to the EA and for which a 6:1 benefit-cost ratio has to be demonstrated; and the 
local RFDC, where local levy funding provides the means to invest in local schemes that do not 
achieve this level of benefit. Although Defra still has the overview role, there seems to be 
evidence that the latter may be more responsive to local priorities than in the past. However, 
inadequate and inappropriate attempts have been made to convert the health and social costs 
of flooding to persons into monetary values for use within economic appraisals of flood defence 
projects. For example, the value of avoiding the health impacts of fluvial flooding is given as ‘of 
the order of Ł200 per year per household’ (Natural Scotland/Scottish Executive, Undated.). 

Despite growing evidence from almost all sources and in MSFW that structural measures are not 
the way forward, the private water companies in England still concentrate on large schemes 
entailing the construction of new sewers. For example, Thames Water’s spending is predicted to 
peak in the 2015-20 period when the construction of the Tideway tunnel is anticipated; 
presumably this is seen as dealing with future flooding problems, although this is fallacious as it 
is focused on fulfilling the urban wastewater treatment directive requirements. Wessex Water 
mention flood or flooding 11 times in their forward plans and are following Thames Water’s 
lead in envisioning the way ahead to be investment in larger sewers. In contrast, DCWW in 
Wales are promoting low technology and non-structural measures to deal with FRM. 
Presumably this is because they do not have shareholders or a consortium of banks to provide 
profits to, preferring to return these to the people of Wales. 

The recent history of flood insurance in England, and the changing context in which the flood 
insurance industry has found itself, now makes the continuing provision of ‘universal’ insurance 
coverage in the future highly unlikely, even though, in England and Wales, the increase in 
annual budgets for coastal and main river FRM will be to more than the Ł750M p.a. the 
insurance industry has asked for. Insurers also need to re-appraise their opposition to the use of 
non-structural measures as a means of managing increasing risk and also to devise a means of 
allowing flood damaged properties to be reinstated including resilient and resistant measures. 

There are a number of pertinent proposals for changes to legislation in England that will affect 
the way in which FRM is undertaken in the future. The relevant Bills proposed relate to 
Planning, Climate Change and also a Marine Bill. The Planning Bill includes the implementation 
of flooding related infrastructure and seeks to make it more straightforward to get schemes 
through the planning process (Planning Bill, 2007). The Bill introduces a new system for 
approving major infrastructure of national importance, such as harbours and waste facilities, 
and replaces current regimes under several pieces of legislation. The objective is to streamline 
these decisions and avoid long public inquiries. It also introduces a Community Infrastructure 
Levy (CIL) to ensure that costs incurred in providing infrastructure to support the development 
of an area can be funded (wholly or partly) by owners or developers of land the value of which 
increases due to permission for development. In theory, this should make the delivery of major 
flood infrastructure more straightforward. In Scotland, it is the intention of the Government to 
enhance the approach to FRM there through a new Bill. This will not only be the vehicle to 
deliver the Floods Directive, but also improve the delivery of flood defence schemes by 
simplifying the 1961 requirements, providing for non-structural options as well as structural and 
streamlining the planning process, particularly as regards the CAR (Controlled Activities 
regulations) compliance process. All engineering works in or in the vicinity of rivers, lochs and 
wetlands now require authorisation under the CAR Regulations. This includes any work by local 
authorities to manage flood risk, and works by others that have the potential to increase flood 
risk. The regulations are designed to contribute towards achieving the objectives of the WFD. In 
considering applications under CAR, SEPA assess whether new activities will increase flood risk 
to homes and businesses. SEPA can refuse applications where flood risk cannot be mitigated. 
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Scottish Government wish to ensure that the requirements of CAR and planning processes run 
concurrently and are appropriately joined-up in future. 

In England, the draft Climate Change Bill was published in March 2007 and consulted upon. 
The Bill will introduce a clear, credible, long-term framework for the UK to achieve its goals of 
reducing carbon dioxide emissions and ensure steps are taken towards adapting to the impacts 
of climate change. Although the draft Bill does not mention flooding as such, there are clear 
implications for the use of large infrastructure solutions which emit significant amounts of 
greenhouse gases and use resources. If binding targets are set, this may further encourage the 
uptake of non-structural responses. 

There was a Government commitment to produce a draft Marine Bill by early 2008. Parallel 
legislation is also planned in Scotland and Wales. The objective is to put in place a better system 
for delivering sustainable development of the marine and coastal environment, addressing both 
the use and protection of marine resources. The Bill should introduce a better system for 
managing marine resources, so that it can make the process by which developers get consents 
simpler, while ensuring to manage potential conflicts between uses of the sea and deliver the 
objectives to ensure sustainability. This may not be delivered by an integrated system as some 
marine functions will be reserved for the UK Government whilst others are devolved to regional 
administrations. The Bill should ensure Integrated Coastal Zone management (ICZM) establishes 
sustainable levels of economic and social activity in coastal areas while protecting the coastal 
environment. It will further bring together all those involved in the development, management 
and use of the coast within a framework that facilitates the integration of their interests and 
responsibilities.  

Further changes in the way in which flood risks are managed in England are outlined in the 
Defra (2008) consultation. These include: 

 Giving the EA overall supervisory powers for FRM in England 

 Removing the right to connect new developments to local Undertaker’s sewers 

 Reinforcement of the proposal under MSFW and PPS25 to require the production of 
local surface water management plans (SWMPs) 

 Promotion of the use of SUDS as a default for stormwater management 

There are also various options presented for responsibilities for SUDS maintenance. 

Defra are already committed to the transfer of private (shared) sewers to the sewerage 
undertakers, although there is currently no timescale for this. It is presumed that this will assist 
in ensuring adequate maintenance of these systems, but will increase costs to customers. 

Overall, it would appear that defra, and the English Government do wish to make changes to 
the way in which urban drainage is currently managed and that many, if not all of these 
proposals will be implemented. There are, however, some limitations as to how effective they 
will actually be. For example, although the EA may attain supervisory powers, the delivery of 
better FRM is expected to be via Local Authorities and the sewerage undertakers. The former 
are in general, under-resourced (the 2007/8 local government settlement is the lowest ever) and 
short of the required professional expertise. In addition, it is not possible for local government 
to work on timescales longer than the one year settlement period. Hence, taking the strategic 
and long-term approach required for FRM is going to be very difficult. 

The Sewerage Undertakers in England and Wales currently address flood risk problems based 
only on historical information about properties actually flooded. Each company also reports in 
its own unique and non-comparable way to Ofwat. Addressing future flood risk will require a 
different approach that necessitates prediction and investment in anticipating problems. This 
also requires a change in the way in which reporting flood risk management (DG5) is 
undertaken to align with the required forward look. With the requirement for new 25 year 
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plans for sewerage management for AMP5, there is an opportune chance now to modify this. 
Ofwat also needs to revise the way in which it evaluates the investment in reducing sewer 
flooding as at present, there are a number of properties that have risks that are uneconomic to 
resolve. Here, due allowance for non-structural measures may be the best option. 

SUDS are not the answer to future flood risk management. They are effective for smaller storms 
and may have a role in reducing local flooding from frequent events that may be impacting on 
vulnerable and high impact receptors. In Germany, an approach is being developed whereby 
SUDS are being coupled with exceedance measures (SUDS for exceedance). These are also 
being seen as a part of an urban environmental enhancement opportunity  and an EU project 
URBEM14 is being further developed to advance techniques in this area (Tourbier & White, 
2007). There is a requirement for more development work to be done in this area to develop a 
clearer understanding of the place of both SUDS and other non-structural measures in FRM. In 
this way the use of SUDS for integrated water management can be better defined. 

There are clear skill shortages in the professionals and contractor delivery for FRM. Whilst 
several new initiatives are beginning to address these, it will be some time before the graduates 
from the EA partnership courses make a significant impact on the needs of the industry. There 
also needs to be more CPD and supporting training provided not just to the engineering 
professions, but also to planners, surveyors and others who have a role in FRM. 

Much remains to be addressed in flood prevention and risk management.  Too often too much 
of flood risk management is discretionary and non-binding, for example planning controls, 
building permits and standards are left to the discretion of local authorities.  Overall there is 
even more need to adopt and implement basin-wide approaches to water, quantity and quality 
management that are integrated with sectoral, land use and environmental policies using a mix 
of approaches (OECD, 2003). 

In the majority of the developed country examples considered e.g. the USA, France, Germany, 
Canada, etc. all have in place flood warning systems, have undertaken flood mapping and have 
developed civil emergency response strategies.  In this respect while there may be lessons to be 
learnt from information exchange and sharing of best practice - there is always room for 
improvement - it is clear that these are not areas in which the UK lags behind.  It is also clear 
that there is a growing acceptance of a need to factor in social and critical infrastructure into 
flood risk management approaches and to take account of the inter-relationships between the 
effects of flooding and the hazards they can give rise to.  In this respect more attention needs 
to be paid to environmental management (in its widest sense) within flood risk management 
and disaster preparedness. 

Like the UK most countries have moved towards the concept of flood management being 
something that requires a catchment based approach.  That said no one institutional 
governance framework stands out as offering a better solution than others.  Indeed, apart from 
Singapore, all countries considered have complex and overlapping institutional arrangements 
involving central, regional and local bodies.  In this respect there are similarities with the UK.  
Where this differs though is in the degree of devolution of institutional authority and 
responsibility for flood risk management.  In spite of the institutional complexities regional or 
catchment based arrangements for executing flood risk management and stormwater 
management are being adopted.  In some instances this is through statutory bodies whilst in 
others they are utilities or arrangements covering several jurisdictions that are empowered to 
act on their behalf.  The key point is that they all have some form of executive authority to 
undertake works, at the regional/catchment level.  Precedents in the form of partnership 
agreements, memoranda of understanding and transboundary coordinating bodies exist from 
which to derive good practice.  Even within the United Kingdom, Scotland’s Area Advisory 

                                            
14 http://www.urbem.net/ 
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Groups that play a role in the implementation of the WFD provide an embryonic example of a 
start along this road. 

There still remains the problem of funding.  Again there is a spectrum of the mix of funding 
from a heavy reliance on central government provision to the majority of funds being raised by 
local and regional bodies with only some assistance from central government.  Generally the 
greater the financial independence the more robust the institutions responsible for flood risk 
management.  It is also noticeable that relatively the funding of drainage and stormwater 
management appears to be less problematic than other forms of flood management. This 
would suggest that an institutional separation of drainage and stormwater management from 
fluvial and coastal flood management such as promoted in the USA and Australia is an 
approach that needs more serious consideration.  Provided that the necessary policy and 
legislative framework is in place e.g. the USAs NPDES programme. 

It has been said (Smit et al., 2001) that the greater the economic wealth, technology and 
infrastructure, information, knowledge and skills possessed the better the adaptive capacity of a 
country.  It is evident from other country examples that the UK is perhaps better placed than 
most to adapt to the future management challenges of flood hazards and risks.  Certainly a 
great deal of investment has been made in research and development.  However, as is also 
evident from the other country examples without a coherent set of policies, enabling legislation 
and an appropriate institutional and organisational framework the benefits of the advantages 
that the United Kingdom possesses will not be realised. 

There are a number of R&D initiatives underway to help deliver the required outputs for the 
better management of flood risk. Many of these are promoted by Defra/EA under their Joint 
Defra/EA Flood and coastal erosion risk management R&D programme15. 

Access to data has been identified as a major impediment to the development of better 
approaches to FRM in the future. Costs, for data acquisition from the Meteorological Office and 
others, together with IPR issues mean that the current significant advances in modelling and 
model use in FRM are being compromised. All UK Governments need to address this problem as 
a matter of urgency (Wheater et al, 2007). 

In Scotland and Northern Ireland SNIFFER coordinate the FRM research, provide reports and 
manage projects in behalf of the Governments through RISE (Research Information Service for 
Flood Risk Management16).  

Other main areas include the Flood Risk Management Research Consortium (FRMRC)17 and EU 
projects FloodSite18 and eranet CRUE19, looking collectively at all aspects of FRM. In regard to 
risk-based urban flood risk attribution of costs (and benefits), the (former) DTI programme 
project SAM20 is also significant. 

 

11. Conclusions and recommendations to the ICE state of 
the Nation expert panel  

 
Overall 
 
                                            
15 http://www.defra.gov.uk/environ/fcd/research/default.htm 
16 http://www.sniffer.org.uk/rise/index.asp 
17 http://www.floodrisk.org.uk/ 
18 http://www.floodsite.net/ 
19 http://www.crue-eranet.net/ 
20 http://www.dti-sam.co.uk/ 
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 Flood risks are increasing across the UK in all sectors. Traditional ways of responding to 
this are no longer going to be able to cope as the climate changes and public 
expectations demand a risk-free environment 

 The complex arrangements for managing flood risk across the UK are generally 
militating against an effective and sustainable response to these challenges 

 Despite many reports, inquiries and studies, little has been done on the ground to 
actually address the changing future flood risk, although there are now a number of 
new recommendations and proposals under finalisation. 

 There is a need to develop new sustainable approaches to FRM that are adaptable, 
flexible, reversible (if needs be) and resilient. This type of approach has been shown to 
save money in whole-life costs terms, but requires much more engagement by all 
stakeholders in a life-long learning commitment. 

 There is a need to join up the water cycle – as currently the issues concern flooding – 
whereas only 2 years ago much of the UK was concerned about drought. Government 
needs to take a stronger lead on this. The Government’s white paper for a sustainable 
future should give the lead on this and the proposed new legislation in England and 
Scotland provide an opportunity to take a more holistic approach. IN England the MSFW 
20 year strategy should make sure this type of approach is developed. Much can be 
learnt from other countries such as Australia on integrated water management. 

 More information should be provided to home buyers about flood risk for the property 
being bought. This should be made statutory. Otherwise it will be left to the insurance 
companies subsequently to refuse insurance. 

 

Institutional and strategic 

 FRM in the UK is delivered in the various member countries in a variety of ways, with 
major differences in governance, institutions and strategic approaches. 

 In each member country the relative importance of FRM highlighted by recent flooding 
incidents has prompted reappraisals and reorganisation of the way in which flood risks 
are being managed. Of these, England and Wales have the most similar approaches. 

 A sustainable approach to FRM appears to be the most well developed in Scotland with 
the Scottish Government taking the lead and enshrining it in legal statute. 

 Of all the water service providers in the UK, Dwyr Cymru Welsh Water (DCWW) is the 
most aligned with the needs of the people within the Region in which it operates, and 
as a non-profit making Company, it’s mission and vision are also aligned closely with the 
WAG. It is in this area that the most innovative approaches to the management of 
sewer flooding are now emerging; with a string commitment to handle stormwater 
differently. In Scotland the pressure for some form of privatisation of Scottish water 
appears unstoppable. This may potentially improve SW’s ability to deliver flood risk 
management more effectively. In NI, NI Water is in early stages of development, but its’ 
current financial crisis does not bode well for its ability to deliver effective and efficient 
services in the short to medium term. 

 The least well developed approach to FRM is in NI, where reorganisations have delayed 
key regulatory systems, although RANI has a strong role and a leading vision. 

 The UK is well placed to develop a strong adaptive capacity to flooding due to its 
wealth, knowledge, technology, infrastructure and skills but is slow in adopting such an 
approach. Despite many reports, pilots and studies, it took the floods of summer 2007 
to introduce some sense of urgency into government thinking and it would be 
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unfortunate if a far greater sense of urgency were required in order to precipitate any 
real change in approach. 

 In England and Wales many of the recommendations made in the ICE Presidential report 
on learning to live with rivers have now been delivered or are in process of delivery.  

 Of note is the development, through an extensive EA/Defra research programme, of a 
fully risk-based approach to flood risk management rather than the traditional approach 
of ‘flood defence’. Flood defence is an integral, but only a component part, of the risk 
based approach. 

 There is a lack of readily available detail about spending on FRM in Scotland and NI, 
however, in England and Wales, data for main river, coastal flood protection and 
erosion management are available although difficult to interpret. Some information is 
also available for the water companies spending on FRM which has been at a stable 
level. 

 The audit processes for delivery and maintenance of FRM in England and Wales is 
accessible for the EA, via the annual NAO audits. Ofwat provides some equivalent data 
for the water companies. 

 The spatial planning process is undergoing revision to make it simpler and approvals 
quicker. The effect of any revisions should be considered along with flood risk 
management, there is an opportunity to improve FRM and a danger that it could suffer 
if not properly taken into account. 

 Revised guidance should include SuDS as a presumption rather than an option for new 
development 

 Public building programmes such as schools and hospitals should be required by law to 
incorporate sustainable elements, particularly those pertaining to flood risk 
management. 

 We can learn from other countries (e.g. Singapore). There is an opportunity to form a 
coherent strategy and take the best from approaches already in place. This opportunity 
is not being taken, recent policies do not go far enough; in England with RSSs that do 
not pay enough attention to flood risk (even ‘Eco-town developments’ and water 
companies vary greatly in their approach). This may be partly due to fragmented 
responsibilities and different types of flooding (though it all has the same effect), also 
there is no recognised way of counting the cost of flooding that is comparable across 
these various sectors. 

Financial 

 There is evidence that UK expenditure on FRM is increasing. However, this is not in all 
areas and there are still serious grounds for concern that capital maintenance is not 
being prioritised as effectively as it should for both fluvial flood assets and also 
sewerage. 

 The current approaches to definition of benefit-cost to determine effectiveness and 
efficiency of investments in FRM appear to require reappraisal. Currently these are too 
‘cost’ focused and need to adopt an approach that is more fair, equitable and above all, 
will deliver sustainable solutions.  

 Resource allocation is currently not set up for adaptive solutions to flood risk nor does it 
properly include investments in non-structural responses to replace or complement 
major infrastructure investments. A better appraisal system is required for this. 

Sewerage flooding 
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 Many sewers are now near to capacity, as additional developments have been 
progressively added to ‘core’ Victorian sewers. Small changes in rainfall-runoff will 
potentially have a catastrophic effect on consequential flooding. 

 Sewer flooding – undertakers maintain DG5 registers in England and the equivalent 
elsewhere in the UK, but these are essentially backward looking as they are only for 
properties that have flooded – there is a need to predict those at risk now and in future 
under climate change and plan for this in the medium to long-term. 

 Many critical assets are now recognised as being especially vulnerable due to location. 
There is a need to develop better ways of planning and maintaining these (recognised in 
England by Ofwat’s PR09 requirements for AMP5) 

 WSPs do not have to share sewer flooding risk information in any meaningful way (in 
England only for DG5 failures by postcode). This militates against the effective 
development of integrated flood risk management plans.  

 It is not clear if the new inset suppliers for the many new large developments (6 so far 
include sewerage in England) will ensure an integrated approach to water management, 
including water use at source and downstream flood alleviation. 

Professional capacity 

 Civil engineers are ideally suited to take a leading role in FRM. However, they need to 
further develop their skills particularly in relation to the use of non-structural measures 
and in the engagement processes with the public. There is a need for all of the 
professionals involved to engage better with those affected by flood risk now and who 
may be affected in future - and not in a condescending way. 

 There is clear evidence of a lack of capacity among the professional stakeholders to 
deliver what is needed to address FRM into the future in a sustainable way. Despite a 
number of ongoing measures to address this, more needs to be done to remedy the 
likely professional and other skill shortages. 

 If the EA are to take the strategic overview role they wish in England and Wales 
(Appendix E) there is a need for them to develop more competence in urban flood risk 
management and also to address their weaknesses in terms of engaging with 
communities in a meaningful way to develop ‘bottom-up’ responses to deal with flood 
risk. 

 Local authorities need to enhance their competencies in relation both to where flood 
risk management fits into the planning process and also in terms of their engineering 
functions in regard to managing highway and other local drainage. 

 Across the UK each of the economic regulators needs to review their internal 
competencies in regard to flood risk management. There is evidence that for many of 
these, their role in facilitating and supporting sustainable flood risk management by 
those they regulate is not clear to them. Hence their regulatory approach may be 
inhibiting effective and innovative approaches to FRM. 

Rural-urban interface 

 Land use is important, not just in the urban environment. Upstream landowners can 
have a great effect (as recognised by Northumbrian Water). Farmers and landowners 
may be unhappy about sacrificing some land to wash lands whilst being expected to 
change land use for the same reason without incentive. An increase in summer floods 
may further increase the need for recognition of agricultural losses. 
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 Water quality issues need to be seriously and simultaneously addressed with FRM as part 
of River Basin Management Planning, the Floods Directive and new initiatives such as 
MSFW. 

Responses 

 It is clear that in order to deliver effective flood risk management that is fit for purpose 
(given the climate and other changes expected) new adaptable approaches need to be 
delivered that are flexible and better able to be supplemented once knowledge 
advances. 

 Although a great deal of attention is being paid to mitigation of climate change, large 
structures are still being constructed with a much greater carbon footprint (and 
probably water footprint) than smaller adaptive, reversible schemes. However, clear 
guidance as to how to deliver adaptable solutions has still not been developed. 

 Highway drainage should be reviewed, measures should be instituted to ensure that 
runoff into sewers incurs charges and new ideas for the use of roads as flood 
exceedance pathways, further developed. 

 The costs associated with responding to sea level rise around the UK coasts in terms of 
flood protection and erosion management are likely to be prodigious, although the 
benefits are also likely to be significant in many case. If managed realignment is the 
preferred option then the details and justification for this need to be much better 
communicated to those affected. 

 The possibility of managing local flood risk via locally specifically targeted levys based on 
plebiscites (as is used in many other countries) should be explored and if found effective, 
introduced. 

 There are problems with the way in which the costs and benefits of flooding and FRM 
are assessed at present in relation to the effects on critical infrastructure, businesses, 
health, quality of life and fairness. These need to be reappraised. 

 There is a need for engineers to engage properly and more deeply with social science 
research findings and potential to gain further insights by employing social science 
methods.  

 There is a need for the Government to understand the potential effects of public 
financial compensation for the flood damages incurred by private individuals upon their 
future propensity to take personal responsibility for FRM. 

 There is a need for lessons learned to be successfully followed up. The summer 2007 
floods have been followed by a stream of reviews and reports identifying lessons to be 
learned for the future.  Since at least the Easter 1998 floods, independent review 
reports, multi-agency debriefing reports and lessons learned reports have been routinely 
published, all identifying a relatively large number of lessons.  Indeed, we may go back 
even to the Waverley Commission following the 1953 floods. Comparison of the 
findings of these reports indicates that in some cases the same lessons are being 
identified, but apparently unsuccessfully followed up.  Some further attention is 
required as to how the large number of recent conclusions and recommendations 
emanating from reports and reviews following the summer 2007 floods in particular 
can: a) be effectively brought together and b) followed up effectively and successfully. 
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Appendices 
 

A. ICE Regional flood risk management issues – summary 
of responses from Regional Directors 

Regions responding 

 East of England 

 East midlands 

 London 

 North West 

 South East 

 South West 

 West Midlands 

 Yorkshire and Humberside 

 North East 

 

A questionnaire was distributed to the Regional Directors for comment. This was completed by 
either the Regional Management team or by experts within the Region. Table A1 shows a 
summary of the main points distilled from the collated comments from these areas. 
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Table A1 summary report showing overall responses from ICE Regions 
Topic Deals with summary main points 

What are the key FRM issues in your 

Region? And how might they change 

over the next 50 years? 

Pluvial flooding, fluvial flooding, coastal 

flooding, interactions between these 

Concerns about all types of flooding widespread with main risks dependent on topography and coastal proximity. All expect more frequent flooding and an increase in combinations of sources causing systems to fail. NO specific concerns expressed about grodunwater flooding.  

In east Midlands for example, the flat topography means that river flooding is a particular concern. In this area social deprivation and economic decline demand solutions that challenge PPS25 sequential tests.  In some areas, such as London, the sewerage is operating at capacity 

and cannot take even relatievly small increases in runoff (why then spend all that money on the Tideway Tunnel that will not help reduce flood risk?).                                                                                                                                               Coastal erosion and flooding need to 

be distinguished, as often coastal flooding is as a result of erosion. Need to address climate change, creeping urbanisation, and development pressures. There are many coastal communities at risk especially in the east of england region, but the cost-benefits of addressing this are 

probably insufficient to make a compelling case, but this will result in significant community impacts. In tourist seaside resorts the way in which expenditure is justified is often wrong, skewing funds to protect these areas at the expense of other more needy places without the 

tourist support.                                                          Designs for between 1:50 and :200 of major infrastructure mean this will not work for long as climate changes. Also sea level rise will cause more overtopping and maintenance needs.            Some evidence that protection is 

provided based on protecting domestic properties, whereas impacts on businesses are underestimated (e.g. in Yorkshire & Humberside). 

In the last 10 years what have been 

the costs associated with the 

flooding? 

Direct and indirect costs (if you have the 

evidence) 

limited data has been provided and there seems to be little coordinated data on this in the Regions, although some provide information for specific events, with cost estimates ranging from Ł50M - Ł1bn in any given year. Most regions report some flooding at least every year. 

In the last 10 years has the incidence 

and severity of flooding increased? 

Frequency, impacts and disruption, key 

infrastructure etc. 

There is a view that rainfall intensities have increased (some relate this to the predictions changing from Flood Studies report to FEH), but that coastal erosion has been more varied depending upon location.  

Damage costs have increased since the 1960s due to the siting of 'vulnerable' developments in high probability areas. 

Do you have especial problems of 

flooding in new developments (pre 

PPG25)?Do you expect these to 

improve under PPS25 for any new 

developments? 

This is about unwise construction in flood 

plains or upstream or downstream impacts 

Many developments in 1980/90s were built in flood plains, but this practice has abated recently. Other problems arose because downstream impacts were not adequately considered (e.g. developments in Luton in 1960s). As an example of current practice, there are approx 500, 

000 new homes planned for East of England which means the pressure will be on for inappropriate development, with 5000 houses planned for  Mereham on the Gt Ouse floodplain nth of Cambs.    PPS25 should sort this out although there are still LAs who are granting 

planning permission against the EA’s advice.   Some concerns that we are still not addressing real risk from a different type of rainfall – “Monsoon Rain” where we get short saturating/soaking rain ahead of really intense short duration storms which fill up buffer capacity very 

quickly and then deluge the area so that the drainage systems simply do not work because they are already full. e.g. Tewkesbury where 125mm rain fell preceded by a long period of rainfall at 10/12mm per hour.  Pluvial flood risk least understood as is the risk downstream of 

large reservoirs                                                                                                                                               

 In relation to relevance to coast erosion in terms of PPG20,  there is a strong and increasing ground swell that not enough consideration is being given to the sustainability of human values and regeneration.  A forward looking approach  is needed rather than a backward 

approach to what are we defending.  

Have there been any major 

investments in FRM in the last 10 

years in your Region? Are any on the 

way ? 

Who by and where; has this been ‘flood 

defence’ or has it taken a risk-based 

approach? 

Many examples of significant and continuing investments.  In Yorkshire and Humberside, much of this investment has been “politically driven” reacting to floods which have happened or defences which are physically collapsing. Investment levels do not feel as though they are 

getting ahead of the game and getting to grips with the areas which are objectively at most risk. In terms of sewerage and drainage flooding, there has been investment, but perhaps not at the levels required to result in overall reductions in flood risk.  Priorities seem to have been 

EU Fisheries Directive, and operational improvements and efficiencies in the water and waste water treatment and distribution networks.   Removing properties from the DG5 register is lower on the AMP priority lists. The Surface Waters plan in Bedford is a good example of 

strategic FRM, led by the IDB. Major FRM investment is by EnvAgency/local authorities is funded by Defra Grant in Aid and RFDC local levies.  Which means that investment is guided by Project Appraisal Guidance Note ( PAGN) which evaluates risk, social and economic benefits, 

environmental and technical viability and allocates appropriate priority score.   

Have you contributed to your 

regional assembly/Government plans 

for new building in your region and 

commented on flood risks and/or 

water related problems? 

Provide information or reference source to 

access your comments and other related 

reports – how many new homes are you 

expecting? Where are your major 

redevelopment areas? 

Various regions report contributing to regional spatial strategies and the various levels of planning guidance development. Much of this has been to do with water stress and wastewater management, less on flood risk issues as such. Surprisingly some Regions have not formally 

engaged in these processes (presumably leaving it to individual members). 
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Do the main stakeholders responsible 

for aspects of FRM (EA/SEPA; local 

authorities; sewerage undertakers 

etc.) have a coordinated approach to 

integrated FRM? 

If so, how is this coordinated? e.g. in 

Scotland through FLAGS; In England via 

Regional Flood Defence committees – do 

these deliver local needs? Do the main 

players share data and information 

sufficient to develop effective flood risk 

management plans? 

There were mixed responses to this question. The most effective liaison has been in areas, like Carlisle, where recent major floods have forced cooperation. Where the Regional response was written by an EA employee these tended to be more favourable to the notion that the 

current system is reasonably well coordinated. But even then for the EE Region, the EA reported that: 'Although there is a great deal of liaison a completely co-ordinated approach to investment is a little way off.'  ...'There is however still a gap between strategic planning at SMP 

level and implementation on the ground.  In part this feeds through to maintenance in that structures are maintained even when the policy is for No active intervention.  This comes in part from a possible disbelief that this policy can be correct; and can therefore be ignored.  This 

in turn comes from a lack of integrated planning between risk management and reality.'  Whereas in East Midlands: 'There is little or no evidence of a formally coordinated and integrated approach to FRM in any part of the Region.'   In SE Region, 'For instance the SE coordination 

group  providing coordinated approach to coastal management in the SE (Includes EA and Coastal Development Authorities). It is more difficult to get coordination between water companies and EA/ LAs as they are driven be different drivers.' Indicating the communication 

difficulties with urban drainage service providers.                                                                                                    The regional flood defence committees are also not seen as working well in this regard, with limited interest in local needs and poor sharing of information. Seen also 

as a vehicle mainly to support EA initiatives. 

Coastal protection has recently 

changed in England and Wales, with 

the EA assuming a strategic overview. 

Elsewhere in the UK, there have also 

been major changes. 

How is this working? Is it an improvement 

on the previous arrangements? What are 

the new challenges? 

The view is that the new arrangements are too recent to form a view as to whether or not they are an improvement. The most detailed response came from the East of England: 'A bit to early to tell at present.  There is a lot of education needed on both sides to appreciate the 

broader picture of coastal management.  I think overall, the idea that the old Defra role of overall supervision is maintained is considered favourably.  The fear that coast protection will become embroiled in the massive form filling of flood risk management is high, and seems to 

be justified.  It can be a far shorter time deciding what needs to be done, than to produce the documents which justify this.'  There are concerns in east Midlands, with the Severn Estuary: ' EA..promote strategic managed retreat which will over time blight many areas for potential 

development. On top of that the recognised need for 200 year protection against rising tidal surges along the estuary where many of the defences are well below this level of protection is also holding up the decisions on strategic flood defence enhancement which is having a 

knock-on effect on new development as well as leaving many urban areas at risk. In all a worsening and worrying situation rather than improving.'  In Yorkshire and Humberside: ' the Holderness coastline is the fastest eroding coastline in Europe at an average 2 metres /annum. 

The new arrangements are forcing greater discussions between the Maritime LA’s and the EA but still very much business as before.  There are relatively small numbers of properties at risk of erosion and the “fix” maybe special relaxation of planning policy to make it financially 

viable for people who’s homes are at risk to relocate to sites which would not be given planning permission in the open market.' 

Are there major areas of your region 

where there are plans for managed 

coastal retreat that you are concerned 

about? 

Is this affecting many people? Are they 

aware of the issues and consequences and 

why this may be the best approach? 

there are several areas around the country where this is happening, however, the messages and rationale may not be getting across as illustrated in the East of England response: ' broader social consequences have not be taken into account and that there is a strong bias towards 

the natural environment.  This has spawned several influential groups which is acting to draw very rigid lines of “allow nothing to go” verses “allow everything to go”.  This detracts from the discussion of why we are actually managing the coast. There is a fundamental 

misunderstanding about managed realignment on the coast, driven from the very fluvial perspective of guidance.  On the coast, it is far more about making space for energy and sediment, not water.  As such, on the coast, managed realignment may be forward as well as 

backward; adjusting the coast to provide a shape that is most comfortable with the energy/sediment climate, while being used to accommodate the core values (or intent) of management.' In Y&H,  the issue of compensation is raised: 'the EA has deliberately chosen to move 

defences inland and to breach the previous defences and therefore compensation is payable.  Elsewhere on the Holderness Coast the realignment is termed “natural action” and although this erosion is predictable and now accounted for in planning policy, Compensation is not 

payable to those affected in accord with Govt policy.' 

Resources for tackling flood risk – do 

you get what you need? 

Are resources adequate: financial, planning, 

human capacity and skills among main 

stakeholders. Do the institutional 

arrangements for allocating funds work as 

well as you would like (e.g. RFDCs in 

England)? 

The local levy scheme whereby LAs contribute to the RFDC has mixed reviews. In some Regions (Y&H) this has increased considerably where the awareness (due to recent floods) has raised the issues in LAs consciousness, whereas elsewhere, it seems to be less successful. There are 

alos capacity issues, as mentioned in EE Region: 'will be a challenge to actually deliver the works this funding permits without a major increase in Agency and LA civil engineering resources. Human resources are quite tight, but to what degree this is due to the growing industry of 

report writing, form filling and meeting attendance.' In  East Midlands:  'proposed improvement schemes currently fall below Defra priority scoring threshold but can still be justified in terms of benefits and costs. Non structural FRM measures such as land use planning, regulation 

and flood warning need more resources to increase effective prevention measures. More financial resources also needed for maintenance activity....The optimum balance of mitigating risk to life and property, protecting the natural environment, and understanding social and 

economic impact, is still to be achieved.'  As regards urban drainage there are concerns about LAs not prioritising this area with no 'ring-fencing' of budgets for maintenance, with subsequent asset deterioration and then the need for new capital investments. For sewers, the 

backward looking DG5 is seen as not providing sufficient priority to dealing with flooding. SE Region has concerns that there is a backlog of work that should be done but does not qualify under the priority scoring system. Also concern about the lack of skills and human resources 

in the flood risk area across a number of regions and lack of engagement of the planning profession in the decision process and the appreciation of the impact of other influencing legislation such as the Water Framework Directive and Floods Directive.  Other concerns relate to 

the lack of leadership, by both Government and other agencies and the need to tackle problems differently from the past. Reservations as to whether the proposed new arrangements with SWMPs will deliver this. 
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Contact with the public and those 

flooded or at risk of flooding 

How is this managed in your Region? Is it 

fragmented between the main players, or 

are there some really good examples of 

how it should be done? 

Most views relate to the EAs role in flood warning and the difficulties of getting those at risk to sign up and also the post-flood problems with media raising expectations. There are concerns about the Eas flood risk maps: 'Published Flood Risk Maps require significant 

improvement.  Few indicate differential risk, nor quantify risk levels in those areas benefiting from existing flood and coastal defences.  The maps are too simplistic causing concern to those at relatively low risk.'  Concerns also about who the public feel they should contact for 

information and the inadequacy of current systems. Flood forums are suggested as very effective (East Midlands). 

Asset condition and maintenance – is 

this good and effective? 

This is also likely to be fragmentary across 

all the main stakeholders. Is there evidence 

that this is well enough funded and tackled 

or is there a legacy and a steady decline in 

condition – does it matter? 

The possible surge tide flood in late 2007 was averted by good asset maintenance hence this area is vitally important. Nonetheless in EE Region: 'there is a gradual deterioration in condition, with in adequate maintenance and uncertainty as to long term planning.  This may take 

20 years to feed through to critical situations.'  The SE region report that overall the funding allocated over the next 3 years is going to remain constant depsite an overall increase in FRM funds of Ł200M. The range of assets to be maintained and the diversity of responsibilities 

makes this especially challenging with a lack of clear guidance on minimum performance or standard of service required or statute. Recently the EA has had to concentrate on areas that have flooded, even if these have not been as high risk as some other areas where investment 

is needed with a greater priority.  Priority shifts away from rural area maintenance of watercourses is also seen as a problem. However, much of the recent flooding is attributed to the shortfall in the standard of service of assets rather than failure due to condition.     Some 

evidence that despite enmainment of a number of COWS, EA budgets have not allowed any work to be done on many of these.  

Insurance, recovery and insurability Is a significant part of your Region in the 

worst flood plain zones as defined by 

maps? Does this cause problems in regard 

to development planning and also 

insurability for existing properties? 

Following flooding is reinstatement 

effective and more than just replacement? 

There are 100s of thousands of properties at high risk around the regions. In general insurance seems still to be readily available. But there is clearly a conflict in many Regions between Govt pressure to develop more houses and the land available on which to build (which should 

be brownfield). PPS25 should help in ensuring houses get built with least flood risk and it would support the EA if these properties would subsequently be unable to obtain insurance.  In West Midlands, insurance for recovery has struggled: 'large numbers of people still waiting 

for their claims to be assessed or achieving reasonable settlements is testimony to the difficulties faced by the Industry. This is compounded by poor quality workmanship of flood damage repairs and a clear lack of common standards to be applied to this work meaning ultimately 

that there are still large numbers of people who have not yet been able to move back into their homes.' In addition, alternative approaches to including flood exceedance pathways, flood resistance and resilience in developments seem not to be considered (NB ABI do not like any 

measures other than structural), although Y&H report: 'Some local authorities are offering grants to bridge the gaps to make repairs more resilient, but this is not universal and some property owners lack the financial resource or expertise to get the rebuilders to provide resilient 

construction post flood.'   They also point out the problems of secondary flood risk impacts: 'The knock-on effects and interdependence of different elements of infrastructure (collapsed roads etc.) don’t seem to be anticipated. ' 

Key infrastructure Do you have much key infrastructure at 

major risk of flooding? Is this being 

formally identified by the utilities and 

others and plans developed for protection? 

Any details would be helpful. 

Too little attention seems to have been given so far to transport infrastructure risks. In 2007 significant direct and subsequent impacts have occurred due to disruption and in some cases, prolonged closure of vital links. As well as the high profile interruption to water supplies, 

other effects included flooded wastewater treatment plants and even in the Carlisle floods the emergency control centre was badly located. One question raised was the vulnerability of telecommunications and whether resilience is being built in. 

Overall Are you satisfied with the current 

arrangements for FRM in your region? If so, 

what is working well; if not, what could be 

done to make it more effective? 

Some suggestions that much of the approach works although there is a need for more resources and a more integrated approach. However, concerns about coastal approaches from EE Region: 'strong need for integrated planning (ICZM).  Decisions are being driven on the 

coastal by science of coastal processes (which is only an approximation most of the time- hence the need for conceptual models) not on social values.' Where inexact science seems to prevail whereas, more social considerations need to be taken into account.                                      

There are also concerns that the EA concentrate too much on 'the environment' and a new agency is needed for FRM. 'Current cost:benefits are 1:6 on schemes going ahead at the moment.  This represents a very good return on public investment and should continue until the 

benefits are much closer to one. ' 
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Adaptation As flood defences for all are not feasible – 

what do you see as the adaptation 

opportunities in your region and the 

barriers to adaptation?Where do you see 

that a precautionary approach would be 

essential? 

There is a need to learn to live with risk but mitigate the impacts. this requires education and long-term planning. Historical approaches are about protection rather than adaptation and new approaches are now needed.  “Home is castle” needs to be replaced with more realistic 

and social acceptance that, in some instances , it is more economic to abandon and compensate than to protect. The EE view is that: 'adaptation is equally about realignment, a realignment of values necessary to build a sustainable use of the coast.  That requires consideration of 

both input sustainability (how much effort is required) and output sustainability (what are we actually leaving to the future to build upon).  On e major problem with coastal erosion is that it may still be possible for communities to adapt but not so easy for individuals.  In the case 

of individuals, one of the barriers to adaptation is suggesting that one adapts through the act of losing your home; one can survive that and one can then potentially adapt by moving somewhere else.  This is not the same as waterproofing your walls. ' In an uncertain future there 

is little option to this.  East Midlands view is that we need longer term planning: 'Opportunities exist to “sow these seeds” in the RSS & LDFs and help communities to start thinking about how they will cope as time passes by. For example, greater weight may need to be placed on 

flood risk as a sustainable development factor and not re-generate some coastal or river frontages but turn these brownfield areas into greenfield and use existing Greenfield in lesser risk areas to develop.' There are examples emerging of good approaches, as in West Midlands: 

'in Aston, Birmingham where a number of properties have flooded in the past from the River Tame and they are now working in a “collective”, advised by Birmingham City Council (one of the enlightened local authorities retaining an excellent drainage capability). They have 

managed to receive grant aid to fit flood protection devices to their properties that provide the added level of protection needed over an above the flood defences that do exist which have been beaten on a number of occasions. ' 

The civil engineering profession Is there good relationships between civil 

engineers and other key stakeholders who 

manage flood risk in your Region? What 

could be done to improve these? Or to build 

capacity to deliver better services? Do you 

see any major changes needed in the 

profession over the next 10-20 years in 

order to make it more fit to help respond to 

increasing flood risk? 

The view of EE is that:  'The civil Engineer is in the ideal position to be that impartial recorder, interpreter and identifier of consequence.  We should not make the judgement but should impartially advise people and politicians.'   East Midlands are of the view that: 'Forums such as 

HECAG, and strategic planning processes such as SMPs and SFRAs, work well with civil engineers working collaboratively with a range of stakeholders to develop effective and holistic solutions. More frequent engagement and communication between the partners to deliver joint 

objectives and integrated solutions.'  They also advocate the need to be more competent in the delivery of non-structural solutions and to be able to engage better in a multidisciplinary forum and to become more articulate at presenting information. We need to make the 

profession attractive in this area by finding new ways of engaging potential future engineers. 

Other Are there any messages you would specially 

like the report/conclusions to highlight? 

This should include positive as well as not 

so successful aspects of FRM and the 

outlook for the next 50 years. 

We need more proactive FRM and better Govt leadership in this area. There is a need to engage in 'transition' management and we need to train for and be competent at this. West Midlands view is that: 'We have to accept that we cannot provide flood defences that stop 

flooding in the way that we have aspired to in the past – period. Instead whilst we must continue to provide an affordable level of flood defence, whatever that may be, but properly linked to real economics rather than decisions made almost solely on capital expenditure alone, 

we must also turn to local flood defence measures and make our properties and urban landscapes more flood resilient.' We need a wide range of non-structural approaches and new 'greening' of urban areas to soak up rainfall. We also need to close the water cycle by integrating 

all facets of water management. 
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B. Economic details 
 

B.1 Economic damages 
More than Ł200 billion worth of property and infrastructure, over 2 million properties and over 
4 million people are directly at risk from flooding in the UK (Table 1) Although the estimated 
annual flood damage costs in Table 1 are apparently economic costs, the composition of these 
costs and whether or not they include direct, indirect and secondary economic costs, is not 
entirely clear from the Foresight Future Flooding report (OST 2004b).  A more recent estimate of 
expected annual flood damage is that given by the Environment Agency (2007b), and this is 
Ł1.1 billion for England alone. In this case the Agency reports that this estimate excludes 
damage to transport infrastructure, agricultural land and environmental and social costs, all of 
which should be added. The flood damage estimates given in Table B1 are expected or average 
annual costs. They are in effect the ‘residual flood damages’ when the positive effect of existing 
flood risk management systems in reducing flood damage is taken into account.    

 
Table B1: Summary of present-day (i.e. 2004) flood risks and flood risk management costs (OST 2004b) 
 
 Estimated No. of 

properties at risk 
Estimated expected 
annual flood 
damage Ł million) 

Estimated flood risk 
management costs 
2003-04 (Ł million) 

River and coastal 
flooding 
 
England and Wales 
Scotland 
Northern Ireland 

 
 
 

1,740,000 
180,000 
45,000 

 
 
 

1,040 
32 (fluvial only) 
16 (fluvial only) 

 
 
 

439 
14 
11 

Intra-urban 
flooding – all UK 

 
80,000 

 
270 

 
320 

Total 2,045,000 1,400 800 
 
Notes 
‘Intra-urban flooding’ is the term given in the Foresight report to flooding in urban areas which usually 
results from intense localised rainfall which overwhelms the urban drainage system. 
 
170,000 properties and more than 300,000 people are estimated to be at risk from flooding in Wales 
(Environment Agency 2007c.), although in 2003 the Welsh Assembly Government (2003) reported that 
100,000 residential properties, 8,000 commercial properties and 107,000 hectares of agricultural land 
with a total capital value of Ł7.9 billion was at risk from floodplain flooding. 
 
Werrity and Chatterton (2004) give the total number of properties within inland and coastal flood risk 
areas in Scotland as 171,021 comprising 71,402 residential properties in inland floodplains; 86,793 
residential properties in coastal areas below 5m OD; 5,780 commercial properties within inland 
floodplains; and 7,037 commercial properties in coastal areas below 5m OD.  
 
Source: OST 2004a Foresight Future Flooding Executive Summary, London 

B.2 Economic Investments 
The following information is taken from the The House of Commons Public Accounts 
Committee Fourth Report, Session 2007-2008.  

EA funding increased from Ł303 million in 2001-02 to Ł550 million in 2005-06, whilst spending 
fell to Ł483 million in 2006-07 (this represents an increase in real terms of some 40% in five 
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years). Based on visual inspections, the proportion (by length) of flood defences such as raised 
walls and embankments, maintained by the EA that were in good or better condition in April 
2007 was 55%, with a further 40% in fair condition. The proportion (by number) of flood 
defence structures such as sluices and outfalls, maintained by the EA that were in good or 
better condition in April 2007 was 69 per cent., with a further 26% in fair condition. The EA 
does not own all the defences that it maintains. Over half of the high risk flood defence 
systems, such as those protecting urban areas, are not in their target condition; with 
consequent risks should a flood occur.  

In December 2006, flood defence grant in Aid (FDGiA) from Defra to the Environment Agency 
(EA) for Flood Risk Management in 2007-08 was set at Ł435.7 million divided between Ł246.7 
million DEL (Departmental Expenditure Limit) Resource and Ł189 million DEL Capital21. Ł2.1 
million in 2007-08 was committed to local authority (LA) flood defence and coast protection 
funding22. Shoreline Management Plans (SMPs), strategy plans, coastal monitoring and other 
essential studies at a cost of Ł2.1 million in 2007-08 were funded through the Internal Drainage 
Boards23. Table B2 shows EA regional allocation of funds for 2007-08. 

Table B2: Proposed allocation of FDGiA for 2007/08 to Regional Flood Defence Committees 
(RFDC), Flood Risk Management (FRM) Wales Committee and to National/Head Office budgets 
(excludes local levy) 
Region Committees Total Łk Retained Allocation for 

Operations Delivery Łk 
FDGiA Priority Expenditure 
Allocation to Committee Łk 

Anglian Central 19353 595 18768 
 Eastern 33124 1015 32109 
 Northern 29002 890 28112 
Anglian Total  81489 2500 78989 
Midlands  44276 695 43581 
North East Yorkshire 35099 723 34376 
 Northumbria 10098 208 9890 
North East Total  45197 931 44266 
North West  43660 488 43172 
South West South West 25693 105 26588 
 Wessex 25367 100 25267 
South West Total  52060 205 51855 
Southern  51949 99 51040 
Thames  70963 1800 69163 
Total (England 
only) 

 389594 7528 382066 

HO FRM Projects  11050  11050 
HO FRM ‘National 
Once’ Services 

 8991  8991 

HO FRM Staff 
Costs 

 5211  5211 

Ho Corporate Cost including 
contribution to WM 

29210  29210 

National held funding (Vehicles & 
Plant & Claims) 

9385  9385 

                                            
21 Letter from the Minister of State for Climate Change & Environment 
Ian Pearson MP to: Sir John Harman Chairman Environment Agency. Re: Grant in Aid from Defra to 
Environment Agency for Flood Risk Management in 2007-08. 20 December 2006 
22 Letter from the Minister of State for Climate Change & Environment Ian Pearson MP to: Lord Bruce-
Lockhart Chairman Local Government Association. Re: Local Authority Flood Defence and Coast 
Protection Funding for 2007-08. 20 December 2006 
23 Letter from the Minister of State for Climate Change & Environment Ian Pearson MP to: Henry 
Cator Chairman Association of Drainage Authorities. Re: Internal Drainage Board Flood Defence 
Funding for 2007-08. 20 December 2006 



 120

Overall Total National expenditure 
Allocation 

454442  454442 

EA Wales – WAG 
GiA 

 31063  31063 

 

The EA has put in place a science programme which includes projects to gather data on the 
typical lifespan of each asset type, the influence of maintenance measures on flood risk and to 
what extent the visual inspection of a flood defence provides a suitable assessment of its 
structural integrity. The Agency was involved in a number of pilot projects to develop 25 year 
drainage plans, but their success would depend upon the collaboration of water companies, 
local authorities and developers. The Agency was also researching the extent to which climate 
change affected the volume of water flowing in rivers and existing defences were being rebuilt 
to withstand projected flood requirements in 50 years time. Best estimates indicate that the 
Agency needs to allow for a 20% increase in flow to take account of the predicted change in 
rainfall pattern. Future flood risk might, however, depend upon the broader management of 
land in river catchment areas, for example using water storage areas to hold excess water 
upstream temporarily during periods of heavy rain to protect urban areas. In 2005-06 the 
Agency spent Ł76 million, representing 29% of its construction budget, on project 
development; it is acting to improve efficiency in this area. 

Funding for new construction projects is determined using a priority score system developed by 
Defra. Each potential project is assessed against three factors: the financial benefits of a 
proposed flood defence compared to the estimated cost of construction; the number of houses 
protected for each Ł1,000 spent; and the impact of a scheme on wildlife habitats and 
conservation areas. In 2006-07 any project which scored 25 points or more out of a possible 44 
was likely to receive funding.  

Flood defences were typically built to withstand the risk of a one-in a hundred year flood, but 
the Agency estimated that some of the June 2007 floods were in excess of one-in-140 year to 
one-in-150 year events. Flood water had flowed over barriers such as those near Doncaster and 
Sheffield. Drainage systems had also been overwhelmed. 

The Environment Agency has identified nearly 5,000 sites which are located in areas in England 
and Wales assessed by the agency as having an annual probability of flooding of one in 75 or 
greater. These include 2,215 power stations and substations, 737 sewage and water treatment 
works, 680 health centres and surgeries and 401 schools24. This does not take account of site-
specific resilience. 

The Environment Agency’s capital programmes for flood defence works in 2006-07 by region, 
are set out in Tables B3 and B4  (Source: Hansard) 

Table B3: EA capital programme budget—flood defence grant in aid 2006-07 by region 
Region 2006-07 budget (Ł million) 
Anglian 53.9 
Midlands 26.5 
North East 21.4 
North West 15.2 
Southern 22.9 
South West 20.9 
Thames 23.6 
Wales 14.8 
Head Office 5.8 
Total 205 

 
Table B4: EA capital flood alleviation programme budget —levy funding by region 

 

                                            
24 House of Lords; Hansard: 30 Oct 2007 : Column WA182 
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Region 2006-07 funding (Ł million) 2007-08 funding (Ł million) 
Anglian 9.8 4.7 
Midlands 3.2 3.1 
North East 2.2 2.5 
North West 3.2 3.4 
Southern 2.0 5.8 
South West 5.5 2.1 
Thames 5.3 10.0 
Wales 0 0 
Head Office 0 0 
Total 31.2 31.6 

 
From their records, the EA’s direct expenditure on flood walls in each of the years 2003-04, 
2004-05 and 2005-06 in completed major capital projects was Ł10.5 million, Ł13.7 million and 
Ł35 million respectively. The total construction cost of projects which included these walls was 
Ł31 million in 2003-04, Ł37.3 million in 2004-05 and Ł81.9 million in 2005-06. 

These costs relate only to major capital projects (those with a construction cost in excess of circa 
Ł250,000) undertaken by the Environment Agency that were completed during these periods25. 

 

                                            
25 Hansard. 22 Mar 2007 : Column 1041W [128236] 
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Appendix C: Detailed international comparisons 

Australia 
Governance Structure 
As part of the water policy reform process a number of Australian State governments have 
adopted an integrated catchment management approach which includes provisions for flood 
risk and stormwater management.  In some states forms of catchment management authorities 
have been established to manage natural resources and establish action plans covering all 
aspects of water management (CMA, 2008).  As a result various states have set out policies and 
policy guidelines that deal with flood risk management at a strategic level, e.g. New South 
Wales’ Flood Prone Land Policy and the Flood Plain Management Manual.  However, the extent 
to which such policies and guidelines have developed varies from state to state (Godber et al., 
2006).  Centralised state institutions and departments provide technical and financial assistance 
to local authorities to undertake flood risk management activities.  The primary responsibility 
though for flood risk management rests with local authorities and communities, exercised 
through floodplain risk management committees made up of representatives from councils, 
statutory authorities and civil society organisations (McLuckie, 2004). 

Godber et al. (2006) have outlined, in the case of the State of Queensland what they see as the 
current limitations.  They point out that local governments have limited internal resources to 
fund studies or projects and therefore have to rely on the State.  Local governments have 
varying abilities to carry out the necessary studies also hampered by perceived inadequacies at 
the state government level (ibid).  They also point to confusion surrounding which level of 
government is and should be responsible for flood plain management/mitigation. 

With respect to stormwater management the institutional arrangements are similar but with 
somewhat clearer lines of responsibility.  Central government is responsible for the protection of 
environmental quality and the application of statutory powers to effect the necessary 
protection.  Water service providers act as regional drainage authorities with primary 
responsibility including in some cases floodplain management, flood protection and flood 
warning services.  Local government acts as a local drainage authority and as such may share 
responsibilities with and within regional drainage authorities.  Local government’s as the 
controllers of development have a responsibility to ensure that the planning provisions of the 
state governments are given effect.  In some states catchment management authorities play an 
important coordination role in stormwater management where stormwater problems are an 
issue of regional significance. 

Financing  
The majority of financing of flood risk management comes from state governments with local 
governments contributing a much smaller percentage to the overall costs.  In the case of 
stormwater management again the states have a major financing role but in urban areas their 
contribution is matched by the drainage authorities.  Funds and grants are available from state 
governments.  Both water service providers and local governments where they act as drainage 
authorities finance their drainage activities through user fees but there are requirements for 
local consultation and public reporting. 

Bangladesh 
Governance Structure 
Traditionally embankments have been used to protect human settlements including large urban 
areas such as Dhaka (which is on an area of slight elevation.  The city which is home to some 12 
million people suffers from frequent river flooding and waterlogging.  Within the city there is no 
drainage system and seasonal inundation is a fact of life during monsoons.  In the country as a 
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whole there are a total of 5,695 km of embankments, including 3,433 km in the coastal areas, 
1,695 flood control / regulating structures, and 4,310 km of drainage canals have been 
constructed by the Bangladesh Water Development Board (BWDB).  Most structures have 
experienced breaching since their construction (UNDP, 2005).  The 1998 river flood prompted 
the government to adopt an Integrated Water Resource Policy in the National Water Policy and 
National Water Management Plan (Hossain, 2003).  Since 1972 a flood forecasting and early 
warning centre has been in operation with assistance from international organisations. 

The BWDB is responsible for works associated with flood control and river training through out 
the country.  It is also responsible for flood forecasting and warning.  Its activities are guided by 
the National Water Policy and it is overseen by the Ministry of Water Resources.  City councils 
and local governments have a very limited responsibility for water affairs within their area of 
jurisdiction.  In Dhaka the Dhaka Water and Sewerage Authority is responsible for water 
services. 

Financing  
Bangladesh is dependent for a large part of its financing on foreign grants and loans. 

Canada 
Governance Structures 
Responsibility for water matters is divided between federal and provincial governments. 
Provinces are the ‘owners’ of water resources, whilst the federal government has specific 
responsibilities with respect to such matters as fisheries and navigation.  The 1970 Canada 
Water Act entrusted the Inland Waters Directorate with providing national leadership for 
freshwater management.  Since 1987 the Federal Water Policy has provided a framework for 
water-related activities of all federal departments.  Contributing to the complexity of water 
governance is the fact that local agencies, such as municipalities and water management 
agencies also play an important role, but are creatures of provincial governments. There is a 
perception that flood management efforts have been ‘top-down’ in nature (Shrubsole et al., 
2003).  Overall provincial governments are responsible policy and guidelines as well as day-to-
day management of water resources.  However, in 2003 Shrubsole et al. reported that some of 
the provincial governments were restricting their flood management activities as a result of 
budgetary problems and that reduction of community vulnerability had become a low priority 
for federal and provincial governments.  Provincial governments together with the federal 
government have a responsibility to identify and map areas subject to flooding.  Shrubsole et al. 
(ibid) indicated that municipalities had generally been excluded as an effective partner in 
previous flood management programmes.  Furthermore one of the main instruments in flood 
risk management is through land use policy and flood damage reduction programmes which 
seek to control development and ensure that owners and users of property are aware of the 
risks.  Prime responsibility for flood risk management is accorded to the individual. Local 
government and other agencies with development control authority are responsible for 
controlling development in line with policy provisions.  There is however a clear message that 
reducing flood risk does mean an acceptance of that risk by those who choose to live in 
floodplains. 

Stormwater management is achieved through the preparation and implementation by province 
and local authorities.  The approach requires the development of watershed management plans 
that establish the water management goals and comprehensive strategies for catchments.  
General goals, objectives, control methods and technologies are then selected on a basin basis.  
The official plans then set out the objectives and policies which municipal authorities must use 
to guide development and should include the stormwater management goals.  Following from 
these are sub-watershed plans which accord with neighbourhood plans and plan of subdivision 
plans which address localised stormwater issues (Environment Canada, 2008). 



 124

The central government’s Public Safety Canada organisation provides training courses to 
municipal officials on the development and implementation of emergency plans including the 
covering of flooding.  The organisation is also responsible for the Joint Emergency Preparedness 
Program for the government (Environment Canada, 2008). 

China 
Governance Structures 
Given the importance of water management and utilization to the Chinese economy there is a 
Ministry of Water Resources.  Under this Ministry there are seven Water Commissions 
responsible for river catchments and covering the whole of mainland China.  However, the 
central government functions are mirrored at provincial level where there are similar ministries 
which set the policy and guidance framework.  It is at the provincial level and below that most 
routine activity and control with respect to water management takes place except in special 
cases like the Three Gorges Dam project.  The fact that most works are funded at the provincial 
level or below and not from central government puts them in a strong position vis-ŕ-vis central 
government.  Responsibility for flood alleviation lies at the provincial, prefectural and county 
level with the financing of works undertaken by the provinces but maintenance by county 
authorities.  Stormwater management, sewerage and wastewater treatment is chiefly the 
responsibility of county and municipal authorities and not the provincial authorities.  
Traditionally there has in some cities been a strong spatial planning system in place which assists 
in stormwater management (Oosterberg et al., 2005).   

France 
Governance Structures 
Two principles guide French water management.  Firs, that water belongs to the commons of 
the nation and second that water management must be decentralised, negotiated and collected 
(AFEID, 2000).  Although the regulating and legal role of the State has been strengthened its 
role in investment is more limited as local and regional public bodies have had greater decision-
making and financial powers devolved to them.  Water resource management in France is 
divided between 6 major catchments each with a Basin committee and a Water Agency.  Whilst 
the committees set water resource management policies, tax rates and subsidies for the 
catchment the agencies are the administrative bodies responsible for implementation of the 
policies, co-ordination and undertake studies.  The agencies also collect taxes and distribute 
subsidies and allocate funds between local municipalities (Richards, 2007).  However, it is the 
communes that are the centre of political power and as such it is at this level that water services 
including surface water drainage are provided.  That said statutory responsibilities within the 
water sector are divided amongst a number of different bodies each operating on different 
geographic scales depending on the type and nature of the water resource they are responsible 
for (Elanboulsi, 2001).  At the local government level of the commune, mayors have discretion 
over how water services are provided which accounts for the widespread practice of contracting 
out water services to private firms.  However, the commune still owns the infrastructure and 
sets tariffs. 

The government has a statutory responsibility to evaluate flood hazard, such information on 
each catchment area is disseminated through the Regional Environmental Directorates.  It is 
then the responsibility of Prefects and Mayors to draft information documents summarising the 
management of the risk in documents that are available to the public (OECD, 2006). 

The Water Act of 1992 introduced requirements for master plans at a regional and basin level 
and local plans for water development and management.  Regional master plans are the 
responsibility of the water agencies and can cover flood related issues.  However, such plans are 
not binding, unlike the local plans which operate at a sub-catchment level and are the 
responsibility of either a local authority, agency or basin committee.  Town and country 
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planning must take account of the local master plans and failure to do so requires a revision of 
the development or spatial plans.  Thus water resources management, flood risk management 
and land use and development are linked. 

Under the Water Act 2002 regional and local authorities were given the powers to set up their 
own water management or risk prevention schemes, which serve to add to their 
permissive/discretionary powers.  The provisions only affect flooding from sewers or surface 
drainage systems and not riverine flooding.  River flood risk management falls under a different 
jurisdiction and is subject to a different set of principles (Richards, 2007).  Central government is 
responsible for developing regulations and national policies.  Implementation of the policies is 
undertaken by state agencies based on the prefectural level of the Departments into which 
France is divided administratively.  Under the 2003 Act on Natural Risk Prevention requires the 
preparation of Risk Prevention Plans and are means of providing a framework for local risk 
management (OECD, 2006).  Prefects are central government appointees and are responsible 
for co-ordination of risk management measures.  Mayors of communes are responsible within 
their communal area for flood prevention though the only legal duty to provide protection lies 
with riparian owners (ibid).  This though must be implemented under state control.  France’s 
approach to flood risk management emphasises the need to control development and preserve 
floodplains through planning and development controls embodied in statutory Flood Prevention 
Plans.  One of the consequences of the approach is the privileging of non-structural 
preventative measures over hard defence measures and the acceptance that floods are a natural 
hazard.  However, it also means that the management of surface water drainage and sewerage 
is seen as separate from natural flooding (ibid). 

Because of the diffusion of responsibilities and approaches the government in 2002 introduced 
the Flood Prevention Action Programme to promote cooperation on basin-wide projects to 
promote an more integrated approach.  In spite of these measures it would appear that they 
are not ensuring adequate prevention of flood risks (OECD, 2006).  On reason cited is the lack 
of adequate incentives and central government’s ability to monitor activities effectively.  
Furthermore, the sharing of roles is not always clearly established (ibid). 

Financing 
Funding for regional and lower levels of government comes from central government, between 
40 - 60 %.  Budgets are balanced by a variety of tax measures; at local level these are 
predominantly property taxes while regions rely on indirect taxation such as property transfer 
taxes.  The water basin committees are self financing through user based fees (abstraction and 
discharge fees).  Water services are also charged through user based fees set by communes. 

In the case of non-state rivers flood alleviation has to be funded by the riparian owners, which 
includes communes.  Normally they do not have the funds for such works and so this leads to 
lobbying of central government to declare such works necessary in the public interest and 
therefore funded by central government. Dunglass (1996) noted that the procedures for 
funding flood alleviation works are complex and in need of simplification.  An increasingly used 
mechanism for funding is institutional co-operation and sharing of financial burdens for 
programmes of action that are specified through formal contracts.   

The system of water and flood risk management in France is both complex institutionally and 
delivered through multiple budgets. 

Germany 
Governance Structure 
Unlike France Germany is a federal republic and so water resources management is 
decentralised.  Germany’s focus in water resources has traditionally been on regulating water as 
opposed to managing it (Richards, 2007).  The federal government is responsible for the 
preparation of framework legislation which each of the states are responsible for implementing 
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through their own law making processes, regulations and policies.  These dictate the 
management of water resources at regional, county and municipal levels within each state.  
Although it is difficult to over-generalise water supply and drainage responsibilities are carried 
out by a mix of municipal agencies and private companies.  Wastewater services are provided 
usually by municipal authorities. 

States are generally responsible for setting the framework for water management whilst the 
municipalities are responsible for water services.  Since the adoption of the Water Framework 
Directive water resources management is increasingly guided by principles of environmental 
protection and enforcement through the state’s water regulatory systems.  Although the WFD 
emphases the catchment basin as the unit of management water resources are still managed 
essentially on the basis of a state’s administrative boundaries (ibid).  However, through the 
states Working Group on Water cooperation between states is organised and it has developed 
guidelines and recommendations which have been adopted by the states. 

The states are the primary focus for flood risk management with land use planning also playing 
a significant role.  This also means that apart from designated federal rivers there is no single 
unified organisation responsible for flood risk management (ibid).  However, the Flood Control 
Act (2005) now requires states to make regulations that stipulate co-operation within river basin 
district, particularly the co-ordination of flood control plans and protection measures. Spatial 
planners are now forbidden from allowing new developments in designated floodplains.  The 
Act also requires states to prepare flood control plans and measures. 

As the major rivers in Germany are also transboundary rivers management programmes are 
developed under the International River Basin Commissions, adding a further layer of 
complexity. 

Financing 
Given that water services are provided at the municipal level tariffs are set by the various 
municipalities, which have to be approved by the state after independent review. 

Financing the protection of federal rivers is the responsibility of the federal government whilst 
for other rivers it is the individual states. 

Japan 
Governance Structure 
River basins in Japan are relatively small and steep whilst rainfall intensities are high causing 
frequent flash floods and other associated problems.  Some 80% of Japanese municipalities 
have experienced flooding over the last 10 years.  It has been reported that per year some 100 
000 houses are affected by flooding (Oosterberg et al., 2005).  Within the Ministry of Lands 
Infrastructure and Transport the River Bureau manages various matters related to rivers for 
example planning and implementing flood protection and mitigation projects, water resources 
management and watershed management.  According to the classification of rivers (Class A, B, 
locally designated and unclassified) they are either administered by the River Bureau, prefectural 
governments or by local government.  Each is administered by a River Administrator who has 
responsibilities for establishing flood control plans, Flood Control Councils and for emergency 
planning.  Under government reorganization in 2001 the River Bureau was amalgamated with 
the National Land Agency and the duties now encompass water resources, river and coastal 
maintenance, water supply and wastewater services.  In addition to the River Bureau the Water 
Resources Development Public Corporation has a remit for the development and use of water 
resources.  Dams however are subject to separate legal provisions from the River Law which 
governs the above mentioned aspects of river management.  There is some concern over the 
demarcation of jurisdiction between central, prefectural and local government responsibilities. 
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Since the 1980s prefectures, municipalities and water service providers have become more 
involved with flood policy.  Measures have been taken to make regions and muncipalities more 
potlically and economincally independent of central government (OECDb, 2006).  Since a 
change in the law in 2003 river managers have increased powers to manage flood mitigation 
measures and can set rules for example for the operation of urban drainage systems to prevent 
downstream flooding.  In one example cited (Ooseterberget al., 2005) a comprehensive river 
basin flood risk plan assigned a role in flood risk reduction to every part of the basin. 

Financing  
For Class A rivers the financial burden is carried by the central state though there are provisions 
for a degree of cost sharing with prefectures.  In the case of Class B rivers all expenses should 
be borne by the prefectures but in view of the high costs involved the central government often 
contributes upto 50% of the costs. 

Netherlands 
Governance Structure 
The Water Boards are one of the oldest institutions in the Netherlands and were responsible for 
flood protection and land reclamation and drainage and were essentially local or regional 
entities.  In 1798 responsibility for coordination of water management was transferred to the 
government specifically the Directorate-General of Public Works and Water Management 
(Rijkswaterstaat).  The Water Boards continue to function though their number continues to 
drop due to amalgamations, in 2000 there were 57 and by 2005 there were 25, also in 
response to the belief that larger boards were better able to perform their functions (Lazaroms 
& Poos, 2004).  Provincial governments now set the terms of reference of the water boards and 
in 9 out of the 12 Provinces the water boards have functions related to water quantity and 
quality management.  The central government has responsibility for the management of the 
main rivers and their associated hydraulic structures, through the Rijkwaterstaad. 

Local government is responsible for wastewater collection and treatment and so also local 
stormwater drainage.  Water supply is undertaken by public limited companies owned for the 
most part by either the provinces or by local government.  Since the mid 1980s there has been 
a shift in policy towards providing ‘room for rivers’ and maintaining the discharge capacities of 
rivers as opposed engineering them and an emphasis on greater policy integration between the 
various agencies responsible for water management (van Stokken and Smit, 2002).  Central 
government, provincial authorities, water boards and local governments now all have 
responsibilities for limiting water-related problems.  The policy also promotes administrative 
agreements about the division of tasks and co-operation to ensure the implementation of flood 
risk management measures.  Given that the Netherlands is downstream of several major rivers 
there is also an increasing emphasis on international co-operation on flood protection and 
water management and the setting up of commissions to effect this (ibid). 

Financing  
As the state is responsible for main rivers, the largest proportion of expenditure on flood 
protection is from the central government and thus financed through general taxation.  The 
activities of the Water Boards are financed through local taxes which pay for flood protection 
and pollution levies which cover water quality management and, wastewater treatment where 
applicable.  The self-financing nature of the water board taxes means that they cover 95% of all 
operating costs and investment costs.  In 2004 the taxes yielded 2 billion though the 
breakdown between flood protection, water quality management and wastewater services is 
not reported (van Stokken and Smit, 2002). 

Huisman (2000) report the following spending figures on flood alleviation. 

 
Table C1: Public water management costs in 1998 (euros x 106) (after Huisman, 2000) 
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Item State Province Water 
Boards 

Local 
Government 

Total Expenditure per 
capita 

Water quality 
control 

277 40 962 796 2075 132.6 

Water quantity 
management 

125 38 436 50 649 41.5 

Flood alleviation 236 98 115  449 28.7 

 
New Zealand 
Governance Structures 
Responsibility for flood risk management in New Zealand is shared between central, regional 
and district or city councils.  Central government’s provides the policy framework and the 
necessary powers to manage and prepare for flooding events.  It also provides financial 
assistance in some instances following large flood events.  Regional councils are responsible for 
the management of rivers and catchments as well as controlling land use.  Many regional 
councils also operate and maintain flood defence systems and have a responsibility to carry out 
data collection and modelling as well as to provide information to district and city councils.  
Regional councils are responsible for the flood warning systems in their areas of jurisdiction.  
District and city councils’ primary role in flood risk management is through planning and 
building controls.  Districts and city councils together with water utilities have responsibilities for 
stormwater management and drainage within their areas. 

Legislative changes brought in post 1989 with drew much of the funding and support for flood 
management and lessened the ability of councils to implement strategic community 
programmes (CAE, 2005).  Regional councils were left less able to undertake community flood 
mitigation measures which compounded a lack of investment over the preceding 40 years (ibid).  
Following a review of flood risk management New Zealand has developed a flood risk 
management strategy that seeks to manage risks rather than control flooding.  It seeks to 
develop catchment management approaches and land use plans and better co-ordination.  The 
implications for central government were that it should provide the legal and policy framework 
and establish respective roles for the adoption of the proposed risk-based approach.  It is then 
left to councils to give effect to the policy. 

Singapore 
Governance Structure and Financing 
The Public Utilities Board is responsible for the management of the entire water cycle in 
Singapore, including from 2001 responsibility for sewerage and drainage.  This has allowed PUB 
to implement a holistic approach which includes separate drainage and sewerage systems, 
stormwater management and catchment management (Tortajada, 2006).  Interestingly, there is 
a belief that water management institutions can only be as efficient as the management of 
other sectors of the economy and state.  One of the driving forces for good water management 
is the strategic importance of water management to the country and a desire to minimize 
dependence on outside sources i.e. Malaysia, and potential political manipulation.  Thus all 
potential sources of supply are utilized.  It also means that the various charges levied by PUB are 
sufficient to fund all its various activities and operations.  It has also allowed PUB to fund its 
capex requirements from its own income and internal reserves. 

United States of America 
Governance Structure 
Water governance in the USA is characterised by a high degree of devolution of power to local 
and specialised bodies.  In respect of flood management developments in the country were 
similar to those experienced in Europe where localised bodies were formed to address specific 
local flood alleviation problems.  Thus ‘levee districts’ were formed and established under 
individual state legislation in other cases special purpose water districts have been legislated 
with wider remits e.g. drainage, water supply, flood control and stormwater drainage.  The 
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effect of this though has been a fragmentation of water management functions across the 
USA. 

The reliance on local initiatives was superseded by a reliance on Federal funding of projects and 
the advent of three Federal Agencies created to support agricultural development by 
undertaking infrastructural works; the US Army Corp of Engineers, the Bureau of Reclamation 
and, the Soil Conservation Service.  The Flood Control Act of 1917 gave the USACE approval to 
construct works in partnership with local districts and through subsequent flood control acts the 
USACE has taken on responsibility for the construction and maintenance of flood control and 
prevention infrastructure – with various degrees of cost sharing with districts.  An interesting 
feature of flood control works is that all works undertaken by the USCE must be authorised by 
the US Congress and thus the initiative to commence studies often rests with the legislature 
rather than the USACE. This gives rise to a number of problems.  Firstly, the projects that make 
it into the appropriations do not represent flood management needs but rather the exercise of 
political favouritism and ‘horse-trading’.  Secondly, they represent a wish list which is often 
separate from the ability of the USACE to implement the projects and so the amounts actually 
expended fall short of the amounts allocated.  Thirdly, it is not unknown for projects to have 
more benefit for in-land navigation than flood management to be included. 

Drainage and stormwater management are the responsibility of local governments with policy 
and guidance set by state authorities.  Often though stormwater management does not fall 
under any one agency though given the range of institutional arrangements across the country 
this is not always the case.  Municipal stormwater management has evolved from an urban 
flood control function to a water and resource management function to an environmental 
protection and regulation function though this is still focused on the provision of hard 
engineering structures..  Stormwater and surface water run-off is generally separated from 
wastewater systems and their original purpose was to convey water away.  This approach has 
changed and there is much more of an emphasis on stormwater being part of the total water 
resource.  More recently stormwater quality has become the focus of attention following the 
Clean Water Act and the introduction of National Pollutant Discharge Elimination System 
(NPDES) administered through the Environmental Protection Agency though in some cases the 
administration has been delegated to competent state authorities (e.g. Minnesota Pollution 
Control Agency). 

The introduction of NPDES permits and controls has forced authorities to adopt watershed 
approaches to water quality management and many authorities have turned to stormwater 
utilities as a way to address flooding and drainage issues as well as improve water quality. It has 
also highlighted the poor state of many drainage and stormwater management facilities.   A 
stormwater utility unlike municipal authorities with set administrative boundaries, can initiate 
watershed specific, cross-jurisdictional approaches that satisfy EPA, federal and state 
requirements.  It also means that there are partnership and cost sharing opportunities available 
whereby local authorities can implement programmes through existing organisations or set up 
new ones. However, these are commercial operations where ability to pay rather than 
affordability is a keen consideration. There are examples of cooperation to achieve compliance 
with the regulations; for example the Monterey Regional Water Pollution Control Agency has 
initiated the Monterey Regional Stormwater Pollution Prevention Program to which there are 
nine participating entities, mostly municipal corporations who would otherwise have difficulties 
meeting the EPA regulations by themselves (MRSWMP, 2006). 

Financing 
The financing of flood control measures consist of a mixture of federal funding, money raised 
by districts through property taxes and some state funding from forms of income and sales tax.  
The contribution proportions have over time see-sawed depending on the prevailing character 
of government; republican or democrat. 
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Stormwater management has historically been supported by a range of funding mechanisms 
reflecting a mix of federal, state and local programme funding.  The way stormwater utilities 
depend on local circumstances and can be either through taxes or user fees.   

Comparison of Expenditures 
The public funding of the range of flood risk management activities as well as drainage and 
stormwater management has been shown to be spread across a number of different levels of 
government and government agencies, irrespective of country.  Therefore trying to get any clear 
picture as to what the intended and actual expenditure might be is problematic to say the very 
least.  In fact there is a spectacular lack of compiled, comprehensive information, given the 
growing interest in flood risk management globally.  This contrasts sharply with the level of 
information that seems to be available for the costs of damages arising from floods, whatever 
the inaccuracies there might be with it. 

From the literature review only one reported study of expenditure came to light, that of 
Huisman (2002) concerning expenditures in the Netherlands.  Even this illustrates the difficulties 
faced in obtaining information.  However, a very basic attempt has been made to compare 
expenditures from what data could be gleaned.  The sources consulted include: for the 
Netherlands, the European Water Association study by Huisman (2002); for Japan the OECD 
Studies in Risk Management (OECDb, 2006); for the USA the Congressional Research Service 
Report for the Energy and Water Development FY2008 Appropriation (2007), California 
Strategic Growth Plan (2007) and Maryland’s Comprehensive Flood Management Grant 
Programme (2002). The Canadian figures are for a single though major flood management 
project, the Red River Floodway in the Province of Manitoba (Infrastructure Canada, 2008).  The 
calculations are based on the reported capital expenditure over a period of time and use the 
population and GDP of the province. 

For flood risk expenditures in the United Kingdom the figures presented in section 4 
Investments have been used, in particular the figures presented in Tables 11, 12 and 17 
together with figures in section 4.2.  It must be noted that in all cases expenditure on sewer 
related flooding undertaken by water service providers is not included.  As the report notes 
there is no comprehensive review of companies’ flood strategies and spending plans.  In the 
2004 Period Review by Ofwat an amount of  970 million was allowed for England and Wales to 
address sewer flooding.  This covers capital works and does not include other expenditures 
associated with sewer flooding and thus the figures represent an underestimate of the probable 
total expenditure 

Table C2: Comparison of selected country expenditures on flood risk management 
 Per capita expenditure (USD) Expenditure as % of GDP 
United States 
     USACE 
     California 
     Maryland 

$ 4.6
$ 8.2
$ 1.9 

0.01%
0.02%

0.004% 
Japan 
     River Bureau Budget 
     @ 15% of budget 

$ 128.6
$ 20 

0.57%
0.10% 

Netherlands $ 24.7 0.11% 
Canada 
     Red River Floodway (Province of 
Manitoba) 

$ 12.8 0.03% 

United Kingdom 
     England 
     Wales 
     Northern Ireland 

$ 20.3
$ 15.6
$ 5.6 

0.07%
0.07%
0.02% 

 
In the case of the Netherlands it was reported that about 15% of the total expenditure on 
water management was spent on flood risk management.  On the same basis the equivalent 
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spending in Japan has been calculated based only on the reported budget of the River Bureau.  
This is an underestimate as it does not account for other related expenditures by prefectures 
and municipalities with responsibilities for non Class A rivers.  However, it is in-line with the 
reported figures for the Netherlands.  

In the case of the USA the picture is confusing and the figures in the table substantially 
underestimate the actual spend.  The figures obtained do not cover all the relevant 
expenditures.  For comparative purposes the expenditure of the United States Army Corp of 
Engineers (USACE) should be added to the expenditures of the individual states for a more 
complete picture.  It would appear though in interpreting the figures that the USA spends 
proportionately substantially less than Japan and the Netherlands. If it is also factored in that 
the appropriated amounts for the USACE may not actually be expended and of those amounts 
that are some of the projects may not actually be for flood management per se but rather as 
aids to in-land navigation for example.  The calculated Canadian figure is for a single project 
that provides for flood protection.  There is no inclusion of other related project or operational 
expenditures and nor does it include any allowance for drainage and stormwater management.  
The figure then may be an under-representation.  In comparison it would appear that England 
spends somewhat less on flood management both in terms of per capita expenditure and as a 
percentage of GDP than the Netherlands but similar amounts in terms of per capita expenditure 
as Japan.  In contrast to this Wales and Northern Ireland spend significantly less (and it would 
not be unreasonable to assume that the same holds for Scotland though there are no figures to 
support this). 

The scarcity of available data should not be underestimated. Furthermore, the figures given 
represent only a snap-shot for a particular year.  For a more representative comparison multi-
year expenditure figures should be used.  Never-the-less, in the absence of more reliable figures 
these at least give some indication as to the likely order of magnitude of flood risk management 
expenditures. 

Ofwat international comparisons 
Recently Ofwat has reported on their international comparison of water and sewerage services 
(Ofwat, 2006 & 2007).  The 2006 report included comparisons with information from Scotland, 
Northern Ireland, Scandinavia, the Netherlands, Australia and the USA.  The 2007 report added 
Portugal, and Canada.  In spite of the completeness of the reports there is very little in the way 
of comparison of flooding related to sewerage networks as few organisations outside of the UK 
are required to report on this and of those that do there are no directly comparable figures.  
The 2006 report (Ofwat, 2006) notes that levels of properties subject to sewer flooding in 
England and Wales is comparable with Scotland whilst the 2007 report (Ofwat, 2007) indicates 
that the six city companies used, from Scandinavia had an “overall performance being slightly 
better than the England and Wales average”. 
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Appendix D 

Review of developments since ICE learning to live with 
rivers report (2001). 
 

General remarks 
 

1. The report was very much predicated on ‘flood defence’ concepts rather than 
flood risk management. Hence was strongly in favour of the provision of new 
infrastructure. 

2. Indicated problems with brownfield site developments as many of these are in 
river valleys 

3. ‘the floods in 2000 were due to the most intense rainfall in living memory’ – the 
superlatives continue today! 

4. Looked at reservoir safety as well as flood estimation (ICE guidance and FEH 
respectively were promoted). 

 
 
Specific comments associated with the original recommendations are given in the Table 
following.
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Issue/item (originally related only to E&W) page Addressed since? 
1. ‘insufficient weight being placed by the 
engineering profession on the human dimension – its 
social impact’ 

15 Partially 

2. Calls for a systematic way of prioritising 
financial support – taking into account uncertainties 

19 Partially 

3. Calls for the inclusion of health and social 
benefits in economic evaluation  

20 Partially 

4. Describes CFMPs – expects introduction 
nationally by 2006 

23 Delayed not now until 2009 

5. Mentions case example of ‘sustainable FRM’ - 
Wakefield 

24 Only limited aspects of sustainability 
included 

6. Suggests use of rural land storage of floods as a 
panacea for FRM is a ‘myth’ 

27 This depends on scale and is being 
looked at in many studies especially 
FRMRC 

7. Leadership & partnerships – bringing all partners 
together are required as CFMPs (plans) are not going 
to be enough in themselves. Also the need for financial 
resources to turn plans in to actions. Sustained 
leadership and professional skills …as a high priority. 

27 Recognised by different countries and 
addressed differently in each. FLAGS 
in Scotland. Defra IUD pilots in E&W. 

8. ‘simple’ hydrology models are preferable rather 
than build ever more complex models…but hydrology 
models need to be better matched with hydraulic 
models 

29 Lots of new models emerging 

9. Says that under PR99, only low levels of 
investment allowed to address DG5 flood risk register 
(Ł1M allowed over 5 years 00-05). Considerable 
concern at the low level of investment. 

32 This is a continuing problem, with 
some sewerage asset maintenance 
spending falling. 

10. Identifies the Section 106 right to connect 
problem and backing-up consequences due to PS 
failure (as Hull) 

33 Only now being suggested as a 
change 

11. High level targets for LAs for condition of non-
main watercourses inspections and that these are 
often ignored. This highlights the lack of expertise in 
LAs in terms of drainage. Suggests outsourcing is not 
good for encouraging urban drainage investment. 
Example of Bybrook Barn garden centre culvert 
flooding and Kent CC being held responsible for lack 
of maintenance and upgrading. 

33-35 The place of LAs in Scotland – now 
have a responsibility for 
watercourses. Debate underway in 
E&W at present time. 

12. Limited numbers of COWS at that time 34 Several more enmained since 
13. Urban watercourses are a neglected resource – 
problems of needing to take some of the surrounding 
land corridor if taken into responsibility of single 
agency 

34-5 New ideas in Govt new water 
strategy and in urban planning for 
sustainable communities 

14. High risk of flooding due to blockages of 
culverts and screens 

35 Possibility now to learn from research 
on sewer screen maintenance and 
blockage avoidance 

15. Transfer urban drainage responsibility to a 
single agency 

35 Proposed to some extent in new 
Defra consultation, but coordination 
role in E&W. 

16. Advocates Defra/EA jointly funded research 
programme 

35 Significant and underway 

17. Address the SUDS adoption barriers 36 Proposed in new consultation 
document in England and dealt with 
in Sewers for Scotland.  

18. EA’s restrictions on surface runoff (to 
greenfield) too restrictive 

36 Still pertaining but if SWMPs are 
introduced may be more flexibility 
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19. PPG25 and development in flood plains – 
require a drainage impact assessment also flood 
resistant buildings 

36 Now PPS25 and has moved on a lot 

20. Responses will continue to require engineered 
flood defences for the foreseeable future. Sustainable 
approaches may also require these.  Most sustainable 
solutions will likely require to address runoff at source, 
especially storage. Recognises the need to pursue a 
solution appropriate to particular case. Most successful 
approaches may incorporate multi-functional benefits 
(Gainsborough example) 

38 There is a lack of understanding of 
‘sustainability’ in that the concepts 
had not been well developed in 
2001. 

21. …longer term sustainable option is to let rivers 
have space.. 

39 See Dutch example 

22. Advocates a standard protection of 100-1, but 
not clear if this is also to apply to urban drainage, nor 
how climate change is included. Not justifiable to use 
lower standards or adjacent standards that are 
different solely on cost-benefit grounds. 

39 Still no real debate on standards. In 
Scotland 1/200 used. 

23. ‘where there are overriding reasons to 
develop…balance should be tilted back in favour of 
human safety and technical soundness rather than 
environmental impact’ 

39 Balancing the WFD and floods 
directive is a challenge. 

24. Benefit-cost criteria need to be changed to 
include no of households flooded and distress caused 

40 Still not a ‘fair’ system for this. 

25. Advocates relocating key infrastructure where 
needed 

46 2007 demonstrated the need for this. 
So far little done. 

26. Asset value and maintenance investment – then 
it was Ł80M p.a. some 0.5% of replacement cost. 
Advocated doubling this amount. 

44 EA spent some Ł260M in 2006/7. 

27. Responsibility for drainage maintenance should 
be added to registered land titles. All surveys for future 
property sales should include an indication of likely 
flood risk. 

45 Not occurred 

28. Detailed flood emergency plans should be 
prepared – task used as an opportunity to engage with 
and raise awareness of increasing flood risk 
management issues.. involving people in preparing 
emergency plans and developing…flood warden 
networks…including planning and resourcing for 
recovery, which should be given a higher priority 

53 Contingency planning now in place 

29. EA should have an effective, well-trained 
emergency workforce 

53 Main responsibility is with LAs 

30. Key skills list presented here ignores contractors 
and operators 

59 Significant oversight for ICE 

31. International comparisons of certain countries – 
does not define why those particular were selected. 
Ignores Scotland and NI. 

66 More lessons can be learned 

32. A review be undertaken of the links between 
the agencies to determine what improvements could 
be introduced to secure even better partnership and 
provide clear communication to the public of the 
network of responsibility and advice in time of flood 

69 Proposed in E&W and already 
underway in Glasgow (FLAGS) 

33. Indicates that more than 700 authorities are 
involved in flood alleviation – with a fragmentation of 
the authorities that have responsibility 

70 Still the same 

34. Various legislative changes are called for 78 None of these have been 
implemented, except the 
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enmainment of some COWS 
 

Appendix E: evidence submitted by EA 
 
[A draft paper outlining the respective potential future roles of the Agency and 
Local Authorities in relation to surface water flooding (Exanded version of thje 
Appendix to the Agency's Pitt submission) ] 
 
Background 

1.1 Surface water flooding is not easy to predict and the division of responsibility 
between Local Authorities, water companies, the Highways Agency and the 
Environment Agency makes coordinated management very difficult.  This is 
recognised in the Governments Making Space for Water Strategy and is also 
highlighted in Sir Michael Pitt’s interim report on last summer’s floods. With no 
single organisation having the strategic overview role for all flooding issues the 
differing approaches and responsibilities mean that there is no common 
approach to the management and operation of drainage systems, a lack of joint 
strategic outcomes and failure to optimise expenditure, particularly within urban 
drainage systems.  

1.2 We believe that the Environment Agency should be asked to undertake a 
strategic overview role for all forms of flooding to provide national leadership, 
co-ordination and advice to bodies that have roles to play in the management of 
flood risk for the future. Local Authorities will need to take a lead role in the 
local management of surface water flooding. Defra’s Making Space for Water 
initiative and the Pitt Review have come to the same conclusion. These roles will 
need to be supported by appropriate powers and resources.  

1.3 On 7 February, Defra published its Water Strategy ‘Future Water’.  The Strategy 
sets out a vision for water management and includes consideration of more 
effective drainage of surface water, given the pressures of climate change, 
development and the analysis of last summer’s flooding.  The Government also 
announced a consultation on ways of more effectively dealing with surface 
water flooding on the same day. This consultation focuses on the mechanisms 
for developing Surface Water Management Plans (SWMPs), encouraging the use 
of sustainable urban drainage systems (SUDS), and considers the role the 
Environment Agency should play.  We have been developing our ideas on the 
consultation, including the relationship SWMPs could have with our Catchment 
Flood Management Plans (CFMPs) and the role of other undertakers. The 
consultation has been informed by the Making Space for Water programme and 
the initial findings from the Integrated Urban Drainage pilots.  Detailed 
consideration of the role that the Environment Agency can play is presented in a 
paper agreed by the EA Board in November 2007.  This is reproduced in full as 
an appendix to this note and covers both the EA role and the cost implications. 
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Who should be responsible for the maintenance of sustainable drainage 
systems? 
 
Background 
 
5.1 The Environment Agency view is that ownership should rest with a durable, 

accountable organisation that can be expected to have the financial capacity to 
meet its responsibilities in the longer term, if our strategic outcome of improved 
water quality and minimised flood risk is to be achieved.  

 
5.2 When considering surface water drainage, we have specific responsibilities for 

water quality, flood risk and for protecting water resources. We believe that the 
SUDS approach to surface water drainage offers the most sustainable solution 
for draining built-up areas in the future. It is our policy to promote the SUDS 
approach. We strongly advocate integrated drainage planning to respond to 
issues such as development pressures, climate change and deliver the 
requirements of the Water Framework Directive in an effective manner. Drainage 
issues (both foul and surface water) need to be considered early in the planning 
system (preferably at spatial strategy stage) and Building Regulations to ensure 
issues are dealt with before development commences. 

 
Future Position 
 
5.3 Our submission in response to the Defra surface water management 

consultation will cover these issues in detail.  In brief, we believe that allocation 
of long term responsibility for SUDS is an institutional issue (and not a technical 
one) and may be case specific but that both Local Authorities and Water 
Companies have key roles. We call for:  

 
• The Government to provide leadership and support for SUDS in Government 

policy, in particular building on the position outlined in Defra’s water 
strategy, Future Water, published in February 2008. 

 
• Action by Government to seek opportunities to make appropriate 

amendments to legislation, in particular those identified in the Improving 
Surface Water Management consultation which accompanied the Future 
Water strategy. 

 
• Support from OFWAT in taking forward SUDS approaches in all 

improvements undertaken by sewerage undertakers, and in particular a 
recognition of the wide benefits of this approach offers, not only for 
provision of effectual drainage but also for water resources and wildlife. 

 
• Regional and local government to embed SUDS in the planning process and 

to ensure a consistent approach to drainage across planning, building 
control, engineering, parks and highways functions. 
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