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1. Introduction
1.1 Background

AECOM has been commissioned by East Devon District Council (EDDC) to provide an update to the 2015 Beach
Management Plan (BMP) for Exmouth, Devon. This document outlines the baseline damage assessment for the
BMP frontage to inform the update of the BMP. The Study Area extends from the Mamhead Slipway in the west to
the eastern end of the beach near Orcombe Point, as presented in Figure 1-1.

The economic baseline assessment estimates the baseline economic damages values, taking into account the
impacts of flooding and erosion risk for the next 100 years. It will support the option appraisal process in line with
the HM Treasury and Environment Agency FCERM Appraisal Guidance (FCERM-AG, 2022). The assessment is
an integral part of building a robust flood and erosion risk management strategy for the frontage. It also provides
evidence to facilitate discussions over potential contributions with major beneficiaries.

1.2 Spatial Extent

Economic damages have been calculated for the full BMP frontage and have been split into four sub-areas:
Management Unit 1, Management Unit 1 extension, Management Unit 2 and Management Unit 3. See Figure 1-1
for location of these sub-areas.

The Exmouth Tidal Defence Scheme was completed in 2023 and covers the western end of the study area,
including the coastal frontage at Management Unit 1 and Management Unit 1 extension. The eastern extent of the
scheme is between the Clock Tower and the Premier Inn in Management Unit 1. The scheme delivers a 0.5% AEP
(1in 200 year) standard of protection to the benefit area. Outside of the scheme area, including the eastern part of
Management Unit 1, Management Unit 2 and Management Unit 3, no improvements to the defences were made
and there is a reliance on the existing frontline sea wall structures.

Recently a separate economic assessment of an area of failed seawall at Queens Drive was carried out by
consultants Moffatt and Nichol (2023) to support the required emergency works. This area is within the BMP
frontage and therefore further discussion is required on whether relevant benefits are to be claimed for the repair
works or for the BMP project.

1.3 Time Epochs

The economic assessment has been undertaken for three time periods (known as epochs). These time epochs
span the next 100 years and are as follows:

. Epoch 1: 2024 to 2044
. Epoch 2: 2044 to 2074
. Epoch 3: 2074 to 2124.

Establishing the economic damages in each epoch will enable option benefits to be calculated over the same
periods, aiding the development and appraisal of the BMP and longer term FCERM options that consider changing
risk profiles through time.

1.4 Do Nothing Scenario

As recommended by FCERM-AG (2022), the baseline for the economic appraisal for the BMP Update is the ‘Do
Nothing’ scenario. The Do Nothing scenario represents a hypothetical ‘walk away’ situation where no action is
taken to manage the flood and erosion risk or to maintain the existing structures within the study area. Establishing
what this scenario would involve is an essential part of an appraisal because it provides the baseline from which
‘Do Something’ options can be compared against to demonstrate their economic benefits.

With the Do Nothing approach, the existing defences would be abandoned in terms of maintenance and repair, and
no remedial or additional works would be carried out. In addition, adaptation to sea level rise or other climate

PreparedFor: East Devon District Council AECOM
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change responses would not be addressed. The existing defences along the frontage would fail at the end of their
service life and the properties in the erosion zones behind the defences would be at increased risk of erosion.
Flood risk would be unmanaged (with the exception of the area protected by the Exmouth Tidal Defence
Scheme - see Figure 2-1) and would increase significantly over time.

1.5 National and Local Economic Assessment

The baseline economic damages calculated for the Do Nothing scenario have been estimated for two spatial levels:

National Damages: an assessment has been undertaken to establish the economic damages of flooding and
erosion to the national economy. These damages are eligible to be included as part of an FCERM-AG (2022)
compliant assessment. They are damages associated with national losses and comprise physical damages
to property and infrastructure and a range of wider economic impacts such as vehicle damages, intangible
damages, mental health damages and emergency / evacuation damages. The methodology used to calculate
the national damages follows the guidance set out in the Multi-coloured Manual (MCM, 2023),
FCERM-AG (2022) and associated guidance documents (such as the Environment Agency guidance on the
Mental health costs of flooding and erosion (2021)).

The national damages can be used within the Environment Agency’s Partnership Funding process and will
be used to determine the cost benefit ratio of BMP and longer term FCERM options on a national basis later
in the project.

Local Damages: an assessment has also been undertaken to establish the damages from flooding and
erosion to the local economy including a loss Gross Value Added (GVA), damages to the visitor economy,
reductions to local economy income streams (such as beach hut and car park revenue), loss of coastal
recreation welfare value and impacts to physical health.

The local damages calculated as part of this assessment are not eligible to be included as part of an
FCERM-AG compliant assessment as they represent local level financial impacts that could theoretically be
transferred or displaced to other parts of the country when considered at a national level. However, the local
damages calculated in this assessment can be used by the project team as an evidence base to help support
the wider business case as well as funding discussions with potential partners to raise awareness of the
broader risks and impacts associated with coastal flooding and erosion along the BMP frontage.

PreparedFor: East Devon District Council AECOM
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Figure 1-1. Map of the Exmouth Beach Study Area (frontage shown in red outline).
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2. Flood and Erosion Risk

The primary risks for the frontage include:

. The impact of storms on the defences. There is recent history of storms damaging the defences at the BMP
frontage. For example, during the development of the BMP there have been several storms which have
caused the failure of sections of seawall and the loss of a building.

. The coastal processes involving movement of sediment are complex at the study site. The beach is very
dynamic with significant changes in beach levels occurring in short periods of time (i.e. during storm events).

o The frontage would be susceptible to erosion if the defences were allowed to fail.

. Coastal flooding is a significant risk in the central and eastern parts of the study site that are not within the
Exmouth Tidal Defence scheme benefit area. The risk of waves is mostly from waves overtopping the existing
defences.

2.1 Supporting Flood Mapping

The flood risk at the BMP site was established using the flood mapping produced as part of the Exe Estuary
Mapping and Modelling study (Mott MacDonald, 2012). An equivalencies-based approach was used to link the
return periods simulated in 2012 with updated return periods for the present day, taking into account the latest
Coastal Flood Boundary dataset (Environment Agency, 2018) and sea level rise projections from UKCP18. The
model results that have been used in the assessment include wave overtopping and infiltration.

There are a number of limitations with the equivalencies based approach but it is considered appropriate to use for
an initial economic appraisal, such as this, which is informing the conceptual appraisal of options rather than design
activities. More detailed and up to date modelling is recommended for OBC and scheme level appraisal and design.

The key limitations are:

. The flood risk at the site is primarily from wave overtopping risk rather than still water level flooding. However,
in order to match a model simulation to a return period for the economics the extreme water level used in the
model simulation was used as a proxy. The greatest wave overtopping risk does not necessarily occur with
the highest water levels therefore this approach provides only an approximation of the risk.

. Due to a limited number of return periods available in the Exe Estuary Mapping and Modelling study
(particularly for future time periods), it has meant that some epochs in the economic assessment only have a
small number of return periods available to use. This reduces the accuracy of the assessment (for example,
it was not possible to include property write-off from flood risk in epoch 1 as no return period less than 1 in 3
years was available). The water level in the model simulation was used as a proxy to match to the return
period used in the economic appraisal.

Table 2-1 summarises the equivalencies based approach that has been used. The first three columns show the
return periods for which flood mapping was used in the economic appraisal. The next three columns to the right
show which model simulation was used to produce the flood mapping for each return period. For each return period,
the difference between the extreme still water level in the model equivalency and return period is generally +0.07m,
with the exception being the 2124 200yr return period which has a higher discrepancy due to no alternative
equivalencies being available.

Table 2-1. Equivalent 2012 Model Runs for Updated Still Water Levels.

Return period used in economic appraisal Model simulation used as equivalency

Year of Epoch Return Period Water Level [|Year of Model Return Period Water Level Difference
(years) (m) Run (years) (m) (m)
2024 10 3.07 2012 10 3.09 0.02
20 3.14 2012 30 3.2 0.06
50 3.24 2012 50 3.25 0.01
PreparedFor: East Devon District Council AECOM




Return period used in economic appraisal

Model simulation used as equivalency

Year of Epoch Return Period Water Level [|Year of Model Return Period Water Level Difference
(years) (m) Run (years) (m) (m)
200 3.38 2012 75 3.39 0.01
2044 2 3.02 2012 10 3.09 0.07
10 3.21 2012 30 3.2 -0.01
20 3.28 2012 50 3.25 -0.03
50 3.38 2012 75 3.39 0.01
200 3.52 2012 200 3.6 0.08
2074 2 3.31 2012 50 3.25 -0.06
20 3.57 2012 200 3.6 0.03
200 3.81 2012 1000 3.88 0.07
2124 2 3.94 2060 200 3.93 -0.01
20 4.2 2060 1000 4.21 0.01
200 4.44 2115 200 4.68 0.24

The Exmouth Tidal Defence Scheme (Figure 2-1) was completed in 2023, which defends part of the BMP frontage
to a high standard of protection of 1:200 years (the western part of Management Unit 1 and the Management Unit 1
extension). Note that in this first iteration of the economic assessment, flood damages for the whole of Management
Unit 1 have not been included in the assessment. However, further refinement of this assumption may be required
in future iterations because some of the properties in the eastern part of this unit are not in the scheme benefit
area. This assumption is unlikely to significantly impact the baseline economic damages as many of these
properties are also at risk of erosion and therefore occur write off damages.

PreparedFor: East Devon District Council
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Area A

Cockk: San

Area B

Area C

Crown Copyright and database right 2014. Ordnance Survey licence number 100024198

Figure 2-1. The Exmouth Tidal Defence Scheme - Area C is partially within the BMP Area."

2.2 Supporting Erosion Mapping

The erosion risk for the Do Nothing scenario for the BMP area was estimated using information obtained from the
National Coastal Erosion Risk Mapping (NCERM, 2018). However, it was necessary to make some high level
assumptions with this approach because the NCERM dataset only includes erosion projections for the eastern
most part of the BMP frontage coastline. The dataset does not include any erosion projections for the central and
western parts of the BMP frontage due to the presence of hard defences in these locations which the dataset
assumes will remain in place and not fail (which would not be the case with the Do Nothing scenario).

The approach for estimating the erosion risk was discussed with the client and it was agreed to apply the NCERM
erosion rates for the eastern part of the site to the full frontage. The main limitation with this approach is that the
erosion rate for the eastern part of the site may not be representative of the full area. However, for the purposes of
this assessment and to support the initial / conceptual appraisal of options this approach was considered
appropriate. It is recommended that to support the full business case for any future schemes a detailed erosion
risk assessment should be undertaken to more accurately define baseline erosion risk to most of the site.

The updated erosion zones can be seen in Figure 2-2. Epoch 1 is 0-20 years, epoch 2 is 20-50 years, and epoch 3
is 50-100 years.

With the erosion zones, erosion has been assumed to occur from epoch 1. This is because the residual life
estimates developed from the coastal defence condition assessment indicate that most of the structures are
expected to fail during epoch 1 (with an estimated residual life less than 20 years) and therefore erosion would
commence.

In some cases, particularly in the western part of the BMP frontage, the estimated residual life is higher. However,
it should be noted that the residual life estimates are based on a ‘low’ maintenance regime which will help to prolong
the life of the assets by a small amount. Under the Do Nothing scenario, no maintenance would take place at all
and therefore the residual life of the structures would be expected to be less than estimated in the defence condition
assessment. Once defences fail and erosion commences, it is possible that a period of rapid ‘catch-up’ erosion
could occur as the shoreline adjusts to a new position. With these points in mind, the erosion zones at the site have
been developed to include erosion starting from epoch 1.

" Source: Exmouth tidal defence scheme - GOV.UK (www.gov.uk)
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3. National Economic Damages

This section presents an estimate of the national economic damages to the BMP frontage in the Do Nothing
scenario from flooding and erosion risk. The national damages include direct damages for residential and
non-residential properties, emergency and evacuation damages, intangible damages, vehicle damages and mental
health damages. The damages have been calculated for the next 100 years in line with the guidance outlined in
the Multi-coloured Manual (2023) and FCERM-AG (2022).

3.1 Methodology

3.1.1 Identifying Flood Depths and Properties at Risk from
Erosion

To identify individual properties at risk, an address point dataset (National Receptor Database, 2014) was used.
The National Receptor Database (NRD) includes the property address, post code, property type (e.g. detached
residential, semi-detached residential, factory, office, shop etc.) and property coordinates for all assets within the
study area.

The MasterMap buildings dataset was also used to aid the identification of properties at risk. This provides building
footprints / areas rather than individual property points, allowing a more accurate assessment of whether a property
floods. The maximum flood depth in a building can be different to the depth at the corresponding point.

Flood depths: Flood depths for each individual property were obtained in GIS by determining the maximum flood
depth for each return period that either intercepts the NRD property points, or the maximum flood depth within the
corresponding MasterMap building footprint.

A flood depth threshold of 5cm was applied to the assessment, for both residential and non-residential properties.
An initial threshold value of 5cm was used because the flood modelling results that have been used in the
assessment had already removed shallow flooding to account for infiltration / drainage. Sensitivity tests of the
threshold value have been undertaken and are presented in Section 3.4.

Erosion risk: The erosion risk to properties was determined by comparing the position of the NRD datapoints and/or
building footprints to the erosion zones (as described in previous section). If a property was within the erosion zone
it was deemed to be at risk given that it would likely be uninhabitable at this distance due to safety concerns.

3.1.2 Data Filtering

The NRD database contains a number of properties and assets which cannot be included in the valuation of Do
Nothing damages. Once the flood depths for each property had been assigned, the database was checked to
remove duplicate address points.

Flood risk to upper floor properties was removed but these properties were retained in the dataset if they were at
risk from erosion. No basement areas have been allowed for in the economic analysis. This was informed by a
high level inspection of the area in Google Street View which suggested that the majority of properties do not have
basements.

Assets with no NRD classification description (‘Awaiting classification’ and ‘Blank’) were excluded from the analysis
as were the following classifications with negligible susceptibility to flooding as per the guidance in the MCM
Technical Note (2016)2:

° Bus Shelter

Development

. Postal Box

Static Water

. Property Shell Unused Land

o Street Record

Utility

2 Chatterton, J.B. (2016) National Receptor Dataset: Property codes with prefix "9”. Version 1, May 2016 © Flood Hazard
Research Centre, Middlesex University
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. Amenity open areas not attracting visitors . Telephone Box

) Maintained Amenity Land . Vacant/Derelict Land

o Maintained Surfaced Area . Unclassified

) Memorial/Market Cross e  Additional Mail Packet Addressee
o Other Structure . Information

. PO Box . Water.

. Public Convenience

In addition to the list above, beach huts were also removed from the direct damage assessment as they do not
represent a permanent dwelling. The council income generated from beach huts can however be included as part
of the non-GIA compliant wider benefits assessment and this is calculated in Section 0 of this report.

In the NRD dataset there were a number of NRD 999 classified properties. The 999 classification represents
properties where the property use is unknown in the dataset. Some of the 999 properties were reclassified using
‘Google Streetview'. If properties were not visible / or the type could not be determined then depth-damage values
based on 90% of the non-residential sector average damages were applied to the property in the assessment as
per the recommendations in the MCM Technical Note (2016).

For the non-residential properties with a floor area greater than 150m?, a manual inspection on Google Streetview
was carried out to ensure the floor areas were broadly representative.

3.1.3 Residential Flood Damages

Flood damages were obtained from the Multi-Coloured Manual (MCM, 2023). The value of flood damage was
based on the residential property type (detached, semi-detached, terrace, flat) and the depth of flooding for each
flood return period.

Damage values for ‘Short duration, salt water, major flooding’ were adopted and were then adjusted by a factor of
1.056 to allow for emergency costs (as recommended in the MCM). A further uplift factor of 1.013 was applied to
account for inflation between May 2023 and March 2024 based on the latest available CPI inflation data available
at the time of the calculations. Saltwater flooding was applied to all areas given the coastal / tidal source of flood
risk. The direct flood damages values for different depths are summarised in Table 3-1.

3.1.4 Non-Residential Flood Damages

Non-residential flood damages were also obtained from the MCM (2023). The property damages are based on the
non-residential property type, the footprint area (m?) and the depth of flooding for each of the flooding return
periods. For NRD 999 properties which were not reclassified, the property damages are based on the
‘Non-Residential Property Sector Average’ with a 10% reduction.

Damage values for ‘salt water, short duration major flood’ were used. An uplift factor of 1.013 was applied to account
for inflation between May 2023 and March 2024 based on the latest available CPI inflation data available at the
time of the calculations. Saltwater flooding was applied to all areas given the coastal/tidal source of flood risk. The
direct flood damages values for different depths are summarised in Table 3-2.
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Table 3-1. Flood Damages for Residential Properties, adapted from the MCM (2023). Values Adjusted to Account for Emergency Uplift and CPI Inflation.

Short Duration, salt water, major flood. Adapted from MCM (2023) (£)

MCM  Property Component Depth (m)
Code 2’9‘;’:/ 0.3 0 0.05 0.1 0.2 0.3 0.6 0.9 1.2 15 18 2.1 24 2.7 3

Social

Grade

Detached Total 2,553 2,553 10,541 17,130 29,217 36,955 43,816 48,267 53,206 59,215 66,082 72,018 77,341 87,837 92,576
1 Damage

Semi- Total 3,396 3,396 8,617 12,430 19,272 23,270 26,838 29,087 32,124 36,074 40,457 44,563 49,207 57,529 60,830
12 detached Damage

Terrace Total 3,089 3,089 7,809 11,357 17,475 21,268 24,994 27,100 29,717 32,897 36,452 39,828 43,512 51,429 54,136
13 Damage

Bungalow Total 2,469 2,469 10,837 16,877 25,769 31,714 37,625 42,071 47,295 53,733 61,187 67,401 73,568 85,127 89,628
14 Damage

Flat Total 2,376 2,376 7,475 11,472 17,993 21,883 25,951 28,341 30,680 33,429 36,606 39,174 41,387 48,212 50,238
15 Damage
PreparedFor: East Devon District Council AECOM
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Table 3-2. Flood Damages for Non-Residential Properties from the MCM (2023). Values Adjusted to Account for CPI Inflation.

Short Duration, warning, salt water, no cellar. Adapted from MCM (2023) (£)
MCM  Property Type Depth (m)
Code
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 25 2,75 3

2 Retail 76 356 535 715 895 1023 1155 1289 1479 1606 1702 1747 1812
3 Offices 83 382 554 691 829 927 1041 1180 1352 1484 1592 1645 1714
4 Warehouses 25 342 590 768 933 1059 1156 1261 1316 1339 1380 1394 1431
6 Public buildings 53 249 342 418 502 563 641 730 839 931 985 1008 1035
8 Industry 15 83 125 160 203 235 267 306 360 394 432 457 490
51 Leisure 365 873 1023 1137 1270 1367 1495 1626 1793 1926 2030 2080 2138
521 Playing Field 5 12 24 25 27 28 29 30 32 33 34 35 36
523 Sports Centre 49 210 294 350 409 445 519 603 694 776 809 824 839
525 Sports Stadium 10 50 76 94 116 130 150 166 195 211 221 227 233
526 Marina 22 61 79 109 134 150 166 186 220 250 280 298 324
960 Substation 42 1415 1884 2343 3643 4514 5806 6268 8057 8088 8110 8130 8136

NRP Sector Average 60 417 584 741 1008 1190 1433 1576 1918 2004 2069 2103 2146

PreparedFor: East Devon District Council
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3.1.5 Write-Off and Capping Damages
3.1.5.1 Property Write-Off

Flooding

As recommended by FCERM-AG (2022) and the Multi-coloured Manual (2023), for the purposes of the economic
appraisal, properties should be assumed from an accounting perspective to be written-off once flooded by an event
of 33% AEP (1:3 year return period 'RP') or less, as the property would no longer be habitable or functional. Once
written off the present day value of the property is taken as an economic damage, but it can no longer accrue flood
damages after that point.

In epochs where a 1:3 year return period (or less) was available, then property write off from flooding was included.
However not all time epochs had a return period available of 1:3 year RP or less and therefore flooding from
property write off could not be applied to every epoch. For example, write off from flooding was not included in
epoch 1 as the most frequent return period available was a 1:10 year event.

Erosion

In addition to write-off from flooding, in the coastal environment property write-off can also occur as a result of
erosion or property loss due to collapse of supporting land, access or defences in front of a structure. If a property
was at risk of erosion then the write off damage was taken at the mid-point of the epoch in which it was at risk. For
example, if a property is within the epoch 2 erosion zone then it was assumed to write off in year 35 of the
assessment (mid-point of year 20 and 50).

The middle of the epoch has been used because in reality some properties would erode towards the start of the
epoch, whilst others would erode towards the end. For discounting purposes, it was therefore considered most
reasonable to assume the mid-point of each epoch to provide an average discounting value and reduce the risk of
under or overestimating the overall erosion present value PV damages.

3.1.6 Property Capping

FCERM-AG also outlines how the total PV damages for a property over the duration of the appraisal period must
not exceed the property market value. The cumulative annual average damages over time were monitored for each
property and once they reached the property value, further damages were capped and the property did not accrue
any more damages from that point forward.

3.1.7 Property Values

The value of each property was required to incorporate write-off and capping within the economic assessment. For
residential properties the Multicoloured Manual (2023) recommends using regional house price values. For
residential properties, average house prices for the South West region were obtained from the UK house price
index data available from the HM Land Registry. At the time of undertaking the calculations the latest data available
was for February 2024 and values for different residential property types were used in the assessment (detached,
semi, terraced, flat). Table 3-3 below shows the regional house prices used in the assessment.

Table 3-3. South West Region House Prices used for the Economic Assessment.

Average House Price (£)

Detached Semi-detached Terrace Flat

495,897 330,201 265,847 193,082

The non-residential property values were valued on the rateable value for their business type (estimates provided
by the MCM). Average values for retail, offices, warehouses and industry were obtained. In accordance with
FCERM-AG, the rateable values were then divided by the business yield to provide an estimate of the market value
for flood damage and capping purposes. The business yield value varies by property type was obtained from the
suggested values in the MCM (2023).

PreparedFor: East Devon District Council AECOM
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3.1.8 Discount Rate

Discounting is a technique used to compare benefits (and costs) that occur at different points in time over the
appraisal period (i.e. the next 100 years). HM Treasury standard discount rates from the Green Book (HM Treasury,
2022) have been used to convert all cash damages to Present Value (PV). This enables the whole life damages,
benefits and costs of the options to be compared and also leads to a realistic assessment of the cost implications
in today’s terms.

According to FCERM-AG, the following variable discount rates have been used within the economic appraisal;
3.5% for the years 0 to 30, 3% for the years 31 to 75, and 2.5% for the years 76 to 99 resulting in a PV factor over
100 years at 29.9 (HM Treasury Green Book, 2022). The annual average (non-discounted, cash) damages were
discounted over the appraisal period to calculate the discounted whole life Do Nothing PV damages.

As an example of discounting applied to the economics assessment, if a property values at £100k (in undiscounted
cash terms) was to be written off in year 10 (i.e. towards the start of the appraisal period) the discount factor applied
in year 10 is 0.71 so therefore the economic damage associated with loss of the property (in PV terms) would be
£71k. If the property was instead written off in year 80 (towards the end of the appraisal period), the discount factor
applied in year 80 is 0.08 so therefore the economic damage would be £8k (in PV terms).

For health-related damages, such as mental health damages, a different discount rate has been applied using EA
guidance® based on the Green Book recommendations for impacts associated with health and wellbeing. The
following discount rates have been used: 1.5% for the years 0 to 30, 1.286% for the years 31 to 75 and 1.071% for
the years 76 to 99 resulting in a PV factor over 100 years at 54.4. The annual average (non-discounted, cash)
damages for Mental Health were discounted over the appraisal period to calculate the discounted whole life Do
Nothing PV damages.

3.1.9 Indirect Damages

In addition to the direct flood damages to residential and non-residential properties, indirect flood losses have also
been considered. Indirect flood losses reflect deviations from the economic theory that suggests in a perfectly
competitive world, all sales or production would simply transfer to a competitor with no financial loss to the nation
as a whole. In reality, deviations from the competitive model exist and trade cannot simply be transferred, leading
to indirect flood damages. These indirect flood damages are eligible to be included as part of the FCERM-AG and
partnership funding process.

The indirect flood damages that have been included in the assessment are discussed further below.

3.1.9.1 Intangible Damages

Intangible damages associated with flooding to cover potential social health impacts, loss of personal items,
disruption to the community etc. were included in the assessment at a rate of £279 per residential property
(MCM, 2023). Intangible health damages/benefits are not applicable to non-residential properties.

3.1.9.2 Damages to Vehicles

Flood damage to vehicles was considered at a rate of £5,600 per vehicle (MCM, 2023). For the Do Nothing scenario
this damage was applied to 42% of residential properties at risk of flooding as suggested by the MCM (2023).
Vehicle damages are not applicable to non-residential properties.

3.1.9.3 Evacuation / Temporary Accommodation

Damages associated with the costs of evacuation and temporary/alternative accommodation after flood events
have been included. These are based on evacuation costs provided in the MCM (2023) which estimate temporary
accommodation and alternative accommodation costs for each residential property at £1,370 and £3,921
respectively. The distribution of properties requiring temporary or longer-term accommodation is unknown and
therefore it has assumed that 50% of the residential properties affected by flooding will require temporary
accommodation, and 50% will require alternative accommodation. Evacuation and accommodation costs are not
applicable to non-residential properties.

3 Environment Agency (2020) Advice for flood and coastal erosion risk management authorities: Discount rates, price indices
and capping.

PreparedFor: East Devon District Council AECOM
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3.1.9.4 Mental Health Damages

The costs of flooding and erosion associated with mental health have been assessed according to Environment
Agency guidance®. Flooding damages are calculated per adult per flood event, dependent on the depth of flooding.
A conservative depth of 0.3 metres has been assumed giving damages of £1,878 per adult per flood event. The
average number of adults per property is 1.85, therefore the total damage per residential property per return period
of £3,475 has been applied.

Erosion damages are calculated per adult per property at risk of erosion. A loss of £9,546 per adult is incurred in
the same year that the property is eroded. Applying this value to the average number of adults per property as
1.85, the total damage per residential property at risk of erosion of £17,660 has been applied.

3.1.9.5 Traffic Damages

Traffic damages can arise when vehicles need to make diversions due to roads flooding or eroding. Costs
associated with traffic disruption in the study site were calculated using the Diversion-Value method outlined in the
MCM Handbook.

Queens Drive is located along the seafront and provides the main transport link from the west part of the frontage
to the east. This road is at risk of erosion and therefore traffic damages have been calculated for this road.

To calculate the damages a diversion route for travelling between the west and eastern parts of the frontage was
assumed. This diverted route would go to the north of The Maer at the Foxholes, along Douglas Avenue, Trefusis
Terrace and The Beacon, before reaching Alexandra Terrace. The diversion added a total of 280 m to the journey.

Vehicle numbers were not available for Queens Drive so needed to be assumed. These were estimated based on
5 Department for Transport traffic count locations closest to the BMP frontage. Average traffic flow values for each
site were determined and an average of these locations was assumed to occur for the Queens Drive road. The
number of vehicle trips assumed per day was 3,943 vehicles.

Using these data, annual traffic damages were calculated to be £165,228, assumed to be from Year 20 onwards
when the road is expected to be at risk from erosion.

4 Environment Agency (2021) Mental health costs of flooding and erosion. Available from:
https://www.gov.uk/government/publications/mental-health-costs-of-flooding-and-erosion/mental-health-costs-of-flooding-and-
erosion [Accessed 27 April 2022]

PreparedFor: East Devon District Council AECOM
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3.2 Properties at Risk

Project number: 60717806

The number of properties within the BMP area which are expected to be at risk of flooding for the Do Nothing

scenario are presented in Table 3-4.

There is some uncertainty with the number of properties at risk with regards to the Exmouth Tidal Defence scheme
which was completed in 2023 to a 1 in 200 year standard of protection. For this first iteration of the assessment,
any properties in Management Unit 1 or the Management Unit 1 Extension that the Exe Estuary modelling (2012)
was showing to be at risk of flooding have not been included in Table 3-4 or the rest of the assessment. The main

uncertainties with this approach are:

. Some of the properties in the eastern part of Management Unit 1 may not be in the Exmouth Tidal Defence
scheme benefit area and could still be at risk of flooding. This significance of this uncertainty is small given
that the properties in the eastern part of Management Unit 1 are also at risk of erosion and therefore are

assigned erosion write off damages (based on the property value) in the assessment.

. The target year for the 1 in 200 year standard of protection of the scheme is unclear (i.e. present day or in
the future) but if it is for the present day then due to sea level rise there could be a residual flood risk from
above design events in the future that is not represented in the number of properties at risk along the BMP
frontage in the future. Specific above design event modelling would be required to inform the number of
properties at risk in the scheme benefit area because the baseline modelling from the Exe Estuary Mapping

and Modelling study (2012) does not include the scheme.

Table 3-4. Total number of properties at risk under the Do Nothing scenario, assuming a property

threshold of 0.05 m for residential and non-residential properties.

Time Period Return Period Residential Properties Non-residential Total Properties at
at Risk Properties at Risk Risk
10% AEP (1in 10 yrs) 1 11 12
5% AEP (1in 20 yrs) 1 11 12
Present Day
2% AEP (1in 50 yrs) 1 11 13
0.5% AEP (1in 200 yrs) 1 12 13
50% AEP (1in 2 yrs) 1 11 12
10% AEP (1in 10 yrs) 1 11 12
2044 5% AEP (1in 20 yrs) 1 11 13
2% AEP (1in 50 yrs) 1 12 13
0.5% AEP (1in 200 yrs) 1 13 14
50% AEP (1in 2 yrs) 1 10 11
2074 5% AEP (1in 20 yrs) 1 13 14
0.5% AEP (1in 200 yrs) 1 20 21
50% AEP (1in 2 yrs) 1 24 25
2124 5% AEP (1in 20 yrs) 1 32 33
0.5% AEP (1in 200 yrs) 2 39 41
PreparedFor: East Devon District Council AECOM
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The estimated number of properties at risk from erosion (non-cumulative) along the BMP frontage are presented
in Table 3-5.

Table 3-5. Number of properties at risk from erosion (non-cumulative).

Epoch Residential Properties at Non-Residential Properties Total Properties at Risk
Risk at Risk
Epoch 1: 2024-2044 1 21 22
Epoch 2: 2044-2074 9 19 28
Epoch 3: 2074-2124 41 20 61
Total over 100 years 51 60 111

3.3 Do Nothing Damages

3.3.1 Overall Damages

The Do Nothing damages over the next 100 years are presented in Table 3-6 below. ‘Cash’ damages refer to the
undiscounted damages (presented in today’s cash terms) whereas the Present Value ‘PV’ damages are those
which include discounting through time. During the option appraisal stage the PV damages are the damages
against which the option benefits are calculated to enable the PV benefit cost ratios to be determined.

Thes total damages consider the annual probabilities of the different return period flood events occurring, property
write-off and capping damages due to flooding and erosion risk, and indirect damages.

For the BMP area, the total Do Nothing undiscounted cash damages are estimated to be approximately
£55.9 million over the next 100 years. In discounted present value (PV) terms this equates to approximately
£19.9 million.

Table 3-6. Total Do Nothing Damages.

Extent Do Nothing Cash Damages (£k) Do Nothing PV Damages (£k)

BMP Area 55,974 19,958

3.3.2 Distribution of Damages — Type

The distribution of damages between flood damages, erosion damages and indirect damages over the 100 year
appraisal period is presented in Figure 3-1 below.

In PV terms, the total flood damages for the BMP update area are estimated to be approximately £7.7million, the
direct erosion damages are estimated to be approximately £8.3million and the indirect damages are estimated to
be approximately £3.8million.

PreparedFor: East Devon District Council AECOM
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Distribution of damages by type (£k, PV)

H Total Flooding Damages B Total Frosion Damages H Total Other Damages

Figure 3-1. Distribution of damages by type (PV damages, 100 year appraisal period)

3.3.3 Distribution of Damages — Location

The distribution of total flood and erosion Do Nothing damages between the MUs is presented in Table 3-7 and
Figure 3-2 below. As can be seen, the majority of the damages are in MU2 which contains many non-residential
properties and the road damages have also been fully assigned to this area given the closest proximity of the road
to the shoreline and diversion route assumed.

Table 3-7. Do Nothing Damages by Management Unit.

MU PV Damages (£k) PV Damages (% of total)

1 extension 2,783 13.9%

1 2,533 12.7%

2 14,314 71.7%

3 328 1.6%

Total 19,958 100%

PreparedFor: East Devon District Council AECOM
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Distribution of damages by location (PV, £k)

328

EMU1I EMUIE EMU2 EBMU3

Figure 3-2. Distribution of damages by location (PV damages, 100 year appraisal period)

3.3.4 Distribution of Damages — Annual Average Damage /
Write-Off

Table 3-8 and Figure 3-3 below shows the distribution of damages associated with AADs (counted annually) and
the damages associated with property write-off (counted as a lump sum). The AADs include flood damages and
indirect damages. The write-off damages can be caused by both erosion and flooding. As can be seen, the vast
majority of damages are in the form of write-off damages.

Table 3-8. Distribution of Damages between AAD and WO.

AAD PV Damages (£K) Write-off PV Damages (£k)

3,966 15,991

Distribution of damages by AAD / Write off (PV, £k)

W AADs B Write off

Figure 3-3. Distribution of damages by AAD / write off (PV damages, 100 year appraisal period)

PreparedFor: East Devon District Council AECOM
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3.4 Sensitivity Testing Baseline Damages
3.4.1 Property Threshold Levels

A key uncertainty in the estimate of Do Nothing damages is the values that have been assumed for the property
thresholds. Residential and non-residential property threshold levels have been assumed to be 0.05m given that
shallow flooding was removed from the flood modelling results in 2012 to account for infiltration. The threshold level
for residential and non-residential properties has been sensitivity tested with alternative thresholds of 0, 10cm,
20cm and 30cm. Table 3-9 presents the changes to the total PV damages with varying values of threshold for the
residential properties.

The test indicates that the overall Do Nothing damages are sensitive to the assumed property threshold level; an
increase in property threshold to 30cm (from 5cm) decreases the Do Nothing damages by approximately 19%. A
reduction in the property threshold to Ocm increases the Do Nothing damages by approximately 1.5%.

It is not considered necessary to obtain more information on the threshold level of properties for the BMP Update.
However, when schemes are progressed, it is recommended that a threshold survey is undertaken on the
properties in the benefit area to obtain a more accurate representation of the threshold level.

Table 3-9. Sensitivity test of residential threshold levels in relation to the total PV damages (£k).

Threshold level

Option
Ocm 5cm (original) 10cm 20cm 30cm
Do Nothing £k 20,254 19,958 19,530 16,477 16,130
% change from original +1.5% NA -2.1% -17.4% -19.2%

3.4.2 Modelling Discrepancies

On review of the 2012 Exe Estuary Model flood mapping, some properties were returning a higher depth of flooding
from a 1:75 yr event than a 1:200 yr event, which is unexpected. It is unclear if this is an error in the model results
but the potential impact of this was sensitivity tested within the economics assessment. It was found that the
properties affected are mainly in Management Unit 1 and Management Unit 1 Extension which is in the area that
is now defended by the Exmouth Tidal Defence Scheme (constructed after the modelling was undertaken). As
these properties in this location have been assumed to not be at risk from flooding in the economic assessment
there is no significant impact of on the overall economic assessment.

PreparedFor: East Devon District Council AECOM
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4. Local Economic Damages

This section presents an estimate of the local economic damages to the BMP frontage in the Do Nothing scenario
from flooding and erosion risk. The local damages include a loss of Gross Value Added, loss of car park income,
loss of beach hut income, impacts to coastal recreation, impacts to physical health and impacts to the visitor
economy / tourism. These local damages are not eligible to be included towards an FCERM-AG (2022) compliant
assessment or FCERM Grant in Aid application to the Environment Agency. However, the damages can help
improve the evidence base for other investments in FCERM measures at the site.

The impacts and methodologies for each damage category are discussed in the sections below.

4.1 Gross Value Added (GVA) Assessment

A GVA assessment determines the wider financial impacts of the Do Nothing scenario and the potential economic
benefits of FCERM interventions to the local and regional economy.

These financial impacts on the local economy are not currently assessed within the National Economic damage
assessment. This national loss assessment (otherwise known as ‘first round impacts’) excludes the locally
important damages and benefits for which other funding streams may be available. The national first-round
impacts’ assume no change in the composition of businesses or their behaviour over time. As such, the GVA
assessment therefore compliments, rather than replaces, the standard national FCERM appraisal approaches. The
findings of the GVA assessment will be of benefit for pursuing non-GiA funding contributions for FCERM Schemes.

The local economy is defined as businesses and their employees located in the geographical area that is of interest;
in this case, the BMP frontage as illustrated in Figure 1-1. The size of the local economy is typically measured by
the value created by businesses and their employees.

Under the Do Nothing baseline scenario, flood and erosion risk to the local economy can alter business decisions
and behaviour over time. These impacts are referred to as ‘dynamic impacts’. Such business decisions are
assumed to be driven by two key factors; adaptive capacity and location dependence:

o Adaptive Capacity: the degree to which a business is able to prepare, respond and recover appropriately
given its size, resources (financial, knowledge, experience or information), and nature of activity.

e Location dependence: the degree to which a business is likely to consider moving to another area with
lower flood and/or erosion risk. This would be influenced by its dependence on factors in the local area
(or ‘location dependence’).

On the basis of a business’s adaptive capacity and location dependence, a business may decide to stay in its
current location and do nothing (stay & do nothing); stay where it is but invest in adaptation (stay & adapt); move
away from the flood/erosion risk to another area (move) or cease trading (shutdown).

This GVA damage assessment has assessed the dynamic impacts of flooding in the study area, by considering the
outcomes of business behaviour under the baseline Do Nothing scenario. The businesses included in the
assessment include the non-residential properties within the BMP study area obtained from the NRD dataset.

The next stage of the economic appraisal will involve estimating the GVA benefits caused by FCERM scheme that
would help alleviate the adverse impacts of flooding and erosion on the local economy, and therefore deliver
benefits.

The overlap between first round (national) and dynamic (local) impacts is illustrated in Figure 4-1.

PreparedFor: East Devon District Council AECOM
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Figure 4-1. Overlap of current FCERM-AG (first round) economic impacts and additional (dynamic) impacts.

4.1.1 Methodology

The GVA methodology has followed the approach specified in the Frontier Economics Toolkit (2014) which was
developed under the joint Defra / Environment Agency FCERM Research and Development programme. Based
on the Frontier Economics Toolkit, AECOM has developed a Local Economic Valuation of Impacts (LEVI) tool which
has been used to estimate the impacts on local economic activity by considering businesses likely response to the
erosion risk at the site.

The toolkit presents methodologies for a ‘light touch’ and ‘detailed’ GVA calculation. Given the initial level of this
assessment and the lack of study specific data (such as individual business information), the ‘light touch’ approach
has been followed.

The assessment has considered the erosion risk to the businesses in the local economy and has not incorporated
the flood risk. This is because the erosion damages far outweigh the flood damages due to permanent loss of
business activity under the Do Nothing scenario (rather than temporary disruption due to flooding). A more detailed
GVA assessment may wish to also include flooding damages in the calculations.

It should be noted that the methodology to establish FCERM related GVA, and its application to FCERM projects,
continue to evolve. Therefore, it is likely that the approach, data and assumptions will need to be reviewed and
updated over time as a richer evidence base and refined methodology becomes available.

Data

The National Receptor Database (NRD) was used to identify non-residential properties at risk of erosion within the
study site. The onset of erosion to each of the NRD property locations was determined using a point inspection in
GIS and the erosion datasets outlined in Section 2.2 of this report.

The key inputs to the LEVI tool include salary information and regional employment statistics, as summarised
below:

e Salary information was obtained from the Office for National Statistics (ONS) dataset; EARNO3, average
weekly earnings by industry®. This dataset is updated on a monthly basis and the latest release available
was the April 2024 dataset (released 16™ April 2024). The dataset provides non-seasonally adjusted
average weekly earnings, bonuses and arrears for the 24 industries in the UK (for example; manufacturing,
construction, retail, education, agriculture etc.). The dataset was used to estimate average annual salaries
across each of the industries.

¢ Regional employment statistics were obtained from the Department for Business, Energy and Industrial
Strategy’s ‘Business Population Estimates for the UK and Regions’ database (2023). The statistics provide

Shttps://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/averageweeklyearningsbyindustryearn03
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regional data on the number of businesses and their associated employment and turnover and is grouped
into categories based on the number of employees in a business.

Length of disruption

The length of business disruption due to erosion of a property has been assumed to be permanent and for the
remainder of the appraisal period, as per the recommendations of the Frontier Economics Toolkit. The timing of
erosion risk and the discounting has followed the same assumptions as undertaken for the baseline economic
assessment described in Section 3 of this report.

Business Response

Businesses operate in the context of uncertainty about when, how, what scale, duration and frequency they may
experience flooding or erosion. They have to make business decisions to manage the risks they face. In response
to flood and erosion risk, businesses respond in one of four ways:

o Stay and Do Nothing;
. Stay and Adapt;

. Move; or

. Shut Down.

Akey step in estimating the dynamic impacts on the local economy at Exmouth is to understand the likely business
response to erosion. In order to determine this with most certainty it is recommended by the toolkit that detailed
business questionnaires are undertaken. However, in the absence of questionnaires the toolkit provides a series
of indicative look-up tables showing the likely business response for different business types and sizes which have
been adopted in this assessment.

Based on the information provided in the lookup tables each of the businesses identified in the erosion risk areas
in the BMP frontage was assigned a likely business response. Should more detail be required during subsequent
scheme appraisals then it is recommended that business questionnaires are undertaken on a suitable sample size
to validate or refine the estimates applied from the lookup tables.

Duration of assessment

Typically, a GVA assessment is undertaken using a 10-year appraisal period, as this timeframe reflects where direct
impacts can be reasonably attributed or linked to specific FCERM interventions. Beyond this period the envelope
of uncertainty grows significantly, and other factors may become more influential in determining the behaviour of
businesses.

However, due to the significant increase in risk to businesses along the frontage over time due to Do Nothing
erosion risk and climate change, for the purpose of this assessment the GVA impacts have been calculated up to
a 100 year appraisal period, with values provided for a 20 year, 50 year and 100 year appraisal period.

Although there is much more uncertainty associated with a 50-year and 100-year appraisal periods in particular,
this information can still be useful to provide an initial estimate of the potential impact of erosion on GVA over longer
timescales in line with the project appraisal period of 100 years.

The GVA estimations are based on an average annual figure for the period which is then presented as a discounted
(PV) total for the whole period. The base year of appraisal used was 2024 with an annual discount rate of 3.5% for
the years 0 to 20, 3% for the years 31 to 75 and 2.5% for the years 76 to 99. These discount factors have been
applied according to the HM Treasury Green Book and results in a PV factor of 29.9 over 100 years®.

Uncertainties

There are many uncertainties associated with the GVA dynamic impact assessment. The ‘light touch’ approach
from the Frontier Economics guidance has been used which uses regional data on size of businesses, national
data on typical salaries and makes high level estimates on likely business responses, each introducing uncertainty
into the assessment. Furthermore, as outlined in the guidance, GVA assessments looking over time horizons
greater than 10 years are less meaningful and highly uncertain and therefore the results for periods greater than

8 HM Treasury (2020) The Green Book: Central Government Guidance on Appraisal and Evaluation. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/938046/The Green_Book 2020.pdf [Accessed
24 February 2022]
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10 years should be considered within this context. During subsequent appraisal at scheme development level, it is
recommended that more detailed GVA assessments are undertaken to inform specific business cases.

4.1.2 Results of Dynamic Impacts Assessment

The results of the dynamic impact assessment are presented in Error! Reference source not found. below.
Results have been generated using the erosion zones for the baseline Do-Nothing scenario for a 20-year, a 50-
year period and 100-year period. Two business responses have been considered; Stay and Do Nothing (for all of
the businesses considered) and then the likely business response (a different response for each business; either
Stay and Do Nothing, Stay and Adapt, Move, or Shut Down).

As per the Toolkit methodology, the GVA impact has been derived by estimating the value of the reduction in
employee productivity (i.e. lost employee work hours/days) due to erosion which would make their workplace either
unsafe, inaccessible or less efficient to work at.

The Stay and Do-Nothing business response for all businesses produces the largest dynamic impact as this would
result in permanent damage to the local economy. Table 4-1 presents the discounted PV impacts for the different
time periods:

. For the Stay and Do Nothing business response, over the next 20 years the total GVA loss due to erosion is
estimated to be £40.6million in PV terms. Over 50 years this increases to over £126.5million and over
100 years this increases to over £197million.

. For the most likely business response, over the next 20 years the total GVA loss due to erosion is estimated
to be £39.2million in PV terms. Over 50 years this increases to over £122.1million and over 100 years this
increases to over £190million.

Table 4-1. Estimated PV GVA dynamic impacts to the local economy for the Do Nothing scenario (20 year,
50 year and 100 year appraisal periods).

Business response 20 year appraisal period 50 year appraisal period 100 year appraisal period

Stay and Do Nothing (all £40,596k £126,531k £197,032k
businesses)

Likely business response £39,176k £122,105k £190,140k
(varies by business type and
size of business)

4.1.3 Non-Quantified ‘Spillover’ Impacts

Flooding and erosion are likely to lead to a number of additional impacts to the local economy which have not been
quantified as part of the GVA assessment for this study. These impacts are known as ‘spillover’ impacts and
include:

) Agglomeration impacts: should FCERM measures be put in place at Exmouth to reduce the flood and erosion
risk, this could incentivise the existing businesses to remain in their current preferred location and benefit
from the productivity gains associated with proximity to other similar businesses, for example, sharing ideas,
knowledge, supply chains etc.

. Interdependencies: FCERM measures will not only protect homes and businesses, but they will also protect
the key public infrastructure on which businesses and the local economy relies upon. FCERM measures
would therefore help to avoid disruptions associated with power outages, transport (affecting workers,
customers or deliveries), communications and water supply.

. Business confidence: an increase in flood and erosion risk could affect business confidence which in turn
could lead to decreased business investment and reduced productivity (or increased investment and
productivity if FCERM measures are implemented).

. Insurance: FCERM measures could lead to a reduction in the cost of insurance which in turn can affect credit
because flooding insurance (in certain locations) is often required by lenders. At the time of writing this report
further national research and guidance is required to investigate the link between FCERM measures and
insurance to gauge the significance of this.
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. Land values: FCERM measures could lead to an increase in land values over the longer term because of the
reduction in flood risk.

At this initial appraisal stage it was not possible to quantify any of the potential spillover impacts outlined above.
However, it may be possible to quantify these in a detailed GVA assessment where further data from individual
businesses is made available. Such detailed GVA assessments are typically carried out during scheme level
appraisals.

Outside of the local economy, flooding and erosion to businesses in Exmouth could have a knock-on impact to
regional and national supply chains. For example, products or services from businesses in the area may be
essential to businesses in other parts of the country and could therefore impact on the wider economy.

4.2 Car Park Income

The car parks in the BMP area provide income to the local economy but are at risk of flooding and erosion under
the Do Nothing scenario. If the car parks are lost to erosion or disrupted due to flooding the income generated from
these car parks would be lost. The loss of car parks along the coastal frontage would also reduce accessibility
which could result in fewer visitors to the area and negatively impact the visitor economy.

For the majority of the car parks at the site the annual revenue was provided by the Council. For two car parks
(Pier Head and Sideshore) this information was not available and therefore the revenue was estimated using the
car park charges and car park capacity information from the website ‘Parkopedia’. The estimated annual revenue
is shown in Table 4-2.

The timing of erosion of the car parks was then estimated from the BMP erosion zones. The timing of loss also
considered whether access to the car park would be lost due to erosion of the connecting roads and the potential
timing of this.

Table 4-2 below presents the estimated impact of the Do Nothing scenario to car park income. Based on the
estimated annual revenues that would be lost and the timing of loss, the estimated PV damages to the local
economy due to loss of car park income is estimated to be approximately £7,040k over the next 100 years.

Table 4-2. Estimated impact of coastal erosion on car park income, under a Do Nothing scenario.

Car Park Estimated annual revenue Estimated PV Do Nothing damage (100 year appraisal period)
Pier Head £70k*

Beach Gardens £51k

Old Lifeboat Station £11k

Sideshore £194k* £7,040k

Queens Drive £254k

Queens Drive Echelon £89k

Foxholes £146k

*estimated using information from online sources

4.3 Beach Hut Income

There are an estimated 86 beach huts and chalets in the BMP frontage that would be lost from erosion under the
Do Nothing scenario. The users of the beach huts currently pay an annual license fee to East Devon District
Council. The rates for tax year 2024/2025 are £1,163+VAT for the beach huts and £2,396+VAT for the chalets.

Loss of these beach huts would reduce the income to the Council and the local economy through reduced hut hire
fees. To estimate the damage, firstly the estimated epoch of erosion of the beach huts/chalets under the Do Nothing
scenario was identified in GIS. It is estimated that 68 beach huts would be at risk of erosion in epoch 2, and
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18 chalets at risk of erosion in epoch 3. The annual income from licence fees per beach hut/ chalet was then taken
as the damage value each year from the year of erosion.

Based on this calculation the total Do Nothing PV damages over the 100 year appraisal period is estimated to be
over £900k. This is summarised in Table 4-3 below.

Table 4-3. Estimated impact to local economy under the Do Nothing scenario due to loss of beach huts /
chalets to coastal erosion.

Beach huts / chalets Estimated PV Do Nothing damages (100 year appraisal period)

86 (number) £939k

4.4 Coastal Recreation

The Land, Environment, Economics and Policy Institute at Exeter University developed the ORVal tool in 2019
which is available online. The tool measures the economic value of currently available greenspace and recreation
areas at various locations across the UK, including at Exmouth.

In the tool the value of outdoor recreation is provided as a welfare value per year, with other information including
an estimate of the number of visitors per year, and transport modes of visitors to the site. The welfare value is
defined as the monetary equivalent of the welfare enjoyed by individuals as a result of having access to the
greenspace and outdoor recreational space, which can also correspond to a willingness to pay value for the site.

The ORVal tool has been interrogated to determine the key greenspace and recreation locations in the BMP
frontage and their annual welfare value to the local economy. There are a number of outdoor spaces which are
used for recreation as shown in Table 4-4. At the BMP frontage there are three key sites; Exmouth, the Maer and
the SW coast path. Across these three sites the ORVal tool estimates over £580,000 recreational visitors per year,
leading to an annual recreational welfare value of over £2.6million.

Given that the sites are located on the coast the sites are at either at risk from either flooding or erosion. Flooding
of the sites is likely to lead to short term temporary disruption whilst the site is cleared and repaired. However,
erosion of the sites could lead to a permanent loss of the site and a reduction in recreation visitors in the area. The
focus of the calculations in this assessment have therefore been on the potential impact of erosion as permanent
reduction in visitor numbers will lead to a significantly greater economic impact.

The erosion risk at each of the sites has been identified in GIS. The main uncertainty with the calculation is what
percentage loss in visitor numbers / welfare value would occur in each greenspace site if the site were to erode, or
access to the site be made more difficult due to failure of existing defences. There is no research available to
support an estimate of loss of visitors / welfare value for these sites and therefore values for a range of plausible
reductions (% terms) have been calculated and are presented in Table 4-4. In each scenario, the percentage of
welfare value that is estimated to be lost has been applied annually as a recurring damage.

The timing of the impacts to the greenspace sites is uncertain and this will impact the start date at which damages
start to accrue over the appraisal period. Details of the assumptions made on the timing of impacts are provided in
the table.

Table 4-4 shows that the estimated damages associated with erosion to the greenspace sites varies according to
the percentage loss of visitors / welfare value that is assumed. If a 10% reduction in visitor numbers / welfare value
were to occur, the total PV Do Nothing damage over the next 100 years across the three sites is estimated to be
£3.34million. However, if a 50% reduction in visitor numbers / welfare value were to occur then the total PV Do
Nothing damage over the next 100 years across the three sites is estimated to be £16.75million.
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Table 4-4. Estimated damage to coastal recreation welfare value due to erosion under the Do Nothing
scenario.

ORVal site ORVal ORVal estimated Assumption on Estimated PV Do Nothing damage (100 year
estimated value to economy timing of impacts appraisal period) for different amounts of welfare
number of (welfare value) value loss (%)
visitors per per year
year 10% 20% 30% 40% 50%

Exmouth 327,082 £1,708k Assume damage £2,512k £5,024k £7,535k £10,047 £12,559%

from start of epoch
2 due to loss of
access to the
beach

The Maer 37,101 £128k Assume damage  £68k £136k £203k £271k £339
from start of epoch
3 as southern
boundary begins

to erode
SW Coast 218,656 £838k Assume damage  £771k £1,542k £2,312k £3,083k £3,854k
Path from mid-point of

epoch 2 as most
of promenade
eroded

Total 582,839 £2,674 £3,351k £6,702k £10,050k £13,401k £16,752k

4.5 Physical Health

The World Health Organisation (WHO) HEAT tool for walking and cycling has been used to estimate the health
impacts in monetary terms of walking along the SW coast path within the BMP frontage.

The HEAT tool estimates the value of reduced mortality that results from specified amounts of walking or cycling,
answering the following question:

If x people regularly walk or cycle an amount of y, what is the economic value of the health benefits that
occur as a result of the reduction in mortality due to their physical activity?

The tool can be used to assess changes over time and the ‘before’ and ‘after’ situations where measures have
been taken. In the HEAT tool, a reduction in physical activity is monetised by placing a value on human life and
assumes a reduction in physical activity will increase mortality levels. With the Do Nothing scenario, erosion of the
South West Coast Path has the potential to lead to a reduction in the physical activity of the population who regularly
use the path, impacting physical health of the population and mortality rates.

A range of assumptions were needed alongside the HEAT tool to estimate the potential economic impact:

. The length of the South West Coast Path in the BMP area was measured in GIS (approximately 2.7km).

. The estimated number of users of the path in this area was obtained from the ORVal tool visitor number for
this site.

. Should the path be eroded under the Do Nothing scenario, it has been assumed that 50% of the users of the
path would find an alternative and replace the lost physical activity at another site. However, it has been
assumed that the other 50% of users would not replace the physical activity. There is a large amount of
uncertainty around how the users would respond to erosion of the South West Coast Path and sensitivity
tests on this assumption have been undertaken.

. Assumed damages will start to occur from the mid-point of epoch 2 as most of the path / promenade in the
BMP area would be eroded by this point.
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Based on the above assumptions, the economic impact to physical health with the Do Nothing scenario was
estimated and are summarised in Table 4-5. In summary, over the 100 year appraisal period, if 50% of existing
users of the SW coast path do not replace their physical activity elsewhere when the path erodes, it is estimated
to lead to approximately £2.3million damage in PV terms.

Table 4-5. Estimated physical health damages under the Do Nothing scenario based on HEAT tool
analysis and assumptions.

Site Number of Estimated length Annual cash Estimated PV Do Nothing damage (100 year
visitors per year of footpath damage from appraisal period) if 50% of users do not
at Exmouth HEAT tool replace physical activity elsewhere
(ORVal tool)

South West 218,656 2.7km £514k £2,362k

Coast Path

4.6 Visitor Economy / Tourism

Tourism at the seafront / beach at Exmouth is a key contributor the local economy. An Exmouth Visitor Survey was
undertaken for East Devon District Council in 2016 by The South West Research Company Ltd. The research
indicated that in 2015 Exmouth attracted approximately 421,000 staying visits from the UK and overseas visitors
combined with approximately 2.9million day visits. This was estimated to generate £183million worth of visitor
spend in the local economy. A survey of visitors was carried out by the South West Research Company Ltd
(1,000 responses) and key information collected in the research included:

. 17% of visitors stated that their main reason for choosing Exmouth was spending half a day or more at the
beach.

. 55% of visitors had or were interested in spending half a day or more at the beach.
) The typical daily spend in Exmouth for all visitors was £15.99 per day.
. The typical daily spend in Exmouth for staying visitors was £49.99 per day (including accommodation).

Based on the statistics presented above, an estimate of the impact that coastal erosion could have under the Do
Nothing scenario on the local visitor economy and tourism has been undertaken.

There is a lack of research nationally around how visitor numbers and tourism spend may decrease if a coastline
is eroding in an unmanaged way under a Do Nothing scenario. However, it is reasonable to assume that visitor
numbers would be negatively impacted, for various reasons:

) Unmanaged erosion of the beach and failure of the existing coastal defences could result in safe access to
the beach being restricted. Lower beach levels could also reduce the space available on the beach for
recreation / amenity purposes relative to tide levels.

° When the defences at the site fail, erosion of the land behind would start and this could lead to loss of coastal
access infrastructure such as car parks, the promenade and footpath which would make it more challenging
for visitors to access the beach.

. Unmanaged erosion of the coastline is likely to negatively impact the visitor economy businesses along the
frontage who may decide to shut down or have their property lost to erosion. Loss of the businesses that
support the local visitor economy / coastal recreation / amenity in the area could reduce the attraction / appeal
of the area for visitors.

There is uncertainty around the percentage of visitors that could stop coming to Exmouth under the Do Nothing
scenario. However, for the purposes of this the assessment, the research results from the South West Research
Company Ltd can be used to provide as an initial estimate. This research indicates that 17% of visitors view the
beach as the main reason for visiting the area. Assuming that these visitors would not come to Exmouth if the
beach was not accessible / deteriorated, an estimate of the impact on the visitor economy can be made for the Do
Nothing scenario.

To estimate the monetary impact of this scenario, the total estimated visitor spend in the local economy (£183million
from the South West Research Company Ltd research) was adjusted for inflation and reduced by 17%, leading to
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a total PV damage over the appraisal period of approximately £613million. This calculation assumes damages
begin to occur at the start of epoch 2 due to loss of access to the beach / failing defences.

Table 4-6. Estimated visitor economy damages under Do Nothing scenario.

Estimated annual visitor economy Estimated annual visitor economy Estimated PV Do Nothing damage

spend spend - adjusted for inflation (100 year appraisal period) if 17% of
users do not visit due to loss of
beach / access to beach

£183million (South West Research £245million £613million
Company Ltd, 2015)

It should be noted that the visitor economy / tourism damage estimate of £613million likely includes a range of the
other damage values calculated separately in Section 4. For example, the GVA impacts, car park income and beach
hut income all likely contribute to the overall £613million value estimate. Therefore, to avoid double counting of
monetary impacts, the visitor economy / tourism estimate should be considered to be inclusive of these other
damage values and not in addition to.
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5. Partnership Funding

A Partnership Funding calculation has been undertaken to estimate the amount of FCERM Grant in Aid (GiA) that
could theoretically be available for a scheme should the full National Do Nothing damages for the frontage be
converted into option benefits through the reduction in flood and erosion risk. The assessment assumes that there
would be no residual risk. Local economic damages have not been included in the calculation as these are typically
not eligible to be included in Partnership Funding assessments.

This assessment is only indicative and should not be relied upon for funding decisions. Once the leading options
have been developed for the BMP then Partnership Funding calculations will be prepared for the specific options.

The Partnership Funding calculation has considered the following Outcome Measures (OMs) in the calculator:

o OM1 (whole life benefits of the scheme, assumed to be equal to the full Do Nothing damages)

o OM2 (number of properties moving to a lower flood risk band at the end of the scheme duration)
o OM3 (number of properties moving out of erosion risk)

OM4 (environmental benefits) has not been included in the calculation for this assessment.

A summary of the assessment is provided in Table 5-1 below.

Table 5-1. Details of Partnership Funding calculation and indicative GiA availability for a scheme

. OM2 input (humber of OMa3 input (number of .
OM1 input i i Indicative GIA
properties) properties)
£19,958k 0 51 £1,483,496

The Partnership Funding calculation indicates that up to £1,483k of GiA could be available for a scheme within the
study site. This assumes that all the Do Nothing damages and properties at risk would be converted to an economic
benefit. Any additional scheme cost above this amount of funding would need to be covered by non-GiA sources.

6. Economic Assessment of Recent
Repairs to Seawall

Prior to the current repair works to the seawall at Queens Drive, an initial economic assessment was carried out
specific to this area for the erosion only (Moffatt & Nichol, 2023). This introduces some uncertainty into the BMP
economic assessment that requires further discussion with the project team because the benefits already claimed
in this area as part of the repair works cannot be used again when seeking FCERM GiA funding for future protection
of the Exmouth frontage.
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7. Summary

This report provides details of the economic assessment of national damages (eligible for inclusion in the central
government partnership funding process) and local damages.

The national damages comprise physical damages to property and infrastructure and a range of wider economic
impacts that are outlined in the Multi-coloured Manual methodologies. The damages established in this part of the
assessment will form the basis of the cost benefit assessment for the BMP and longer term options for managing
the flooding and erosion risks to the frontage.

In addition to the assessment of national damages, an assessment of economic damages to the local economy
has also been undertaken, including impacts to Gross Value Added, the visitor economy, loss of income from car
parks and beach huts, coastal recreation and physical health impacts.

Table 7-1 below summarises damage values that have been estimated for each of the categories considered.
Table 7-1. Summary of economic damage assessment estimates

Level Category Do Nothing damage Notes / Assumptions
estimate (PV, 100 year
appraisal period)

Direct property damaaes Eligible for inclusion in

| , .

National economy  property damag 19,958k FCERM-AG compliant
other indirect damages assessment

Stay and Do Nothing
scenario. Significant
uncertainty with values
Local economy GVA £197,032k presented over 100 year
appraisal period. 20 year
appraisal period value is

£40,596k
Local economy Car park income £7,040k
Local economy Beach hut income £939k -
Welfare value of coastal Assuming 10% welfare value
Local economy ] valu £3,351k Y ,I g oW ) Vel
recreation reduction due to erosion
Assuming 50% of SW coast
) path users do not replace
Local economy Physical health £2,362k

activity elsewhere if path is
eroded

Assuming 17% reduction in
visitor economy due to loss of
access to the beach /

Local economy Visitor economy / tourism £613,000k deteriorated beach. Value
inclusive of some other
categories and not in addition
to.
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