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Executive Summary 

Royal HaskoningDHV were commissioned by the Flood Management Division of the Isle of Man 

Government to carry out a strategic assessment of coastal erosion at Kirk Michael. The study consists of 

three stages. This report presents the results of Stage 2, the Economic Assessment report, and should be 

read together with the Stage 1 Strategic Risk Assessment. The aim of this report is to assess the cost of 

damages caused by coastal erosion at Kirk Michael for a Do Nothing scenario (in which there is no further 

investment in the provision or maintenance of any defences). The main conclusions drawn from this 

assessment are presented below. 

◼ The appraisal period covers the next 100 years and looks at best case (50th %ile), best estimate (70th 

%ile), and worst case (95th %ile) erosion predictions based on a high climate change projection (RCP 

8.5). Additionally, the assessment incorporates these scenarios with two safety buffers surrounding the 

properties: 1) Single Cliff Fall (20 m buffer), 2) 2-year average from the erosion lines.  

◼ The baseline scenario used is the best estimate (70th %ile) with the single cliff fall buffer (20 m) 

◼ Receptors assessed include property, people related damages, agriculture, roads, utilities, and 

tourism/amenity. 

◼ Most damages are associated with residential properties, with the majority being affected after "Year 

40”. In total there are 69 residential properties and 3 non-residential at risk using the baseline scenario. 

Recognising the uncertainty due to climate change, the damages could range between a present value 

of £1.9M and £4.0M over a 100-year appraisal period, with a best estimate of £3.2M. 

◼ People related damages included “Intangible Mental Health” costs, which amount to approximately 

£600k over the 100 year appraisal period. “Human Related Intangible Impacts (health)” are not 

included as these only apply to properties at risk of imminent loss, which is not applicable at Kirk 

Michael. 

◼ Agricultural land is lost at a rate of approximately 0.5 hectares every 10 years. Under the baseline 

scenario (not including the safety buffer) a total of 5ha will be lost with a total present value amounting 

to approximately £20k. 

◼ The following receptors were included, but not assessed quantitatively, either due to limited data being 

available or because they are not expected to be affected by erosion within the appraisal period: 

 Roads: The main A3 road is not expected to be affected, however, local residential roads are at 

risk. These primarily serve the properties located directly on them and their loss would cause 

minimal disruption. 

 Utilities: No utilities are at risk from erosion within the appraisal period, however the sewage works 

is close under the worst-case scenario. 

 Tourism, Recreation and Amenity: Loss of carparks to the North and South would result in the loss 

of recreation and amenity value for the local community and visitors, with both being completely lost 

within the appraisal period. There is limited infrastructural damage with the loss of the Glen Wyllin 

campsite, and it is assumed that the campsite would adapt, however it could impact the local 

economy during the TT season causing a direct impact to the individual business. 

◼ Recognising the uncertainty due to climate change, the total damages in the baseline scenario could 

range between a total present value of £2.4M and £4.4M over a 100-year appraisal period, with a best 

estimate of £3.6M. 

◼ Based on a number of example projects, representative cost estimates for a traditional engineering 

scheme were produced. Such a scheme is expected to cost in the range of £8.2M to £22.3M, 
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depending on the type of solution adopted, the expected lifetime of the structure and the design 

standard of protection. Compared to the prevented damages (i.e. the benefits of protection), this would 

give a Benefit-Cost ratio of 0.54 at best (a BCR of 1 or higher indicating a viable scheme), which 

means that it is unlikely that a traditional engineering solution would be justifiable if implemented in the 

near future. However, considering that an accelerating number of properties become at risk from Y40 

onwards, an alternative scenario is presented in which intervening in Y40 could be viable, because at 

that point the Present Value benefits would be higher as they would not be reduced so much by 

discounting. Even then however, the viability is at most marginal. 
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1 Introduction 

The purpose of this report is to outline the methodology used for the economic assessment of the impact of 

the damages caused by coastal erosion at Kirk Michael and present the results. This economic assessment 

accompanies the Erosion Risk Assessment undertaken as part of the Kirk Michael Coastal Erosion Study, 

which included a detailed review of the erosion rates and mechanisms. 

 

The calculation of damages was undertaken in accordance with the Flood and coastal erosion risk 

management appraisal guidance (FCERM-AG) (Environment Agency, 2022b) using approaches set out by 

the Multi-Coloured Manual (MCM) 2013 (Penning-Rowsell et al., 2013) and Multi-Coloured Handbook 2023 

(Penning-Rowsell et al., 2023).Where required, values have been updated to the 1st Quarter 2023 using 

the GDP Price Deflator Index, published on 31st March 2023.  

 

The economic assessment considers damages associated with residential and non-residential property, 

agricultural land, utilities and recreation and amenity. Furthermore, mental health damages and the 

damages associated with the human related intangible impacts of coastal erosion have been included within 

the economic assessment. 

 

This economic assessment considers the Do Nothing baseline scenario only (scenario in which there is no 

investment into the provision or maintenance of any defences) and includes sensitivity analysis on the rate 

of erosion and the size of safety buffer zone (point at which properties are uninhabited ahead of being 

directly at risk of erosion) to provide a robust assessment of the potential scale and timing of coastal erosion 

damages. 

1.1 Background 

Kirk Michael is considered one of the most active areas of the Isle of Man at risk of coastal erosion, with a 

significant part of the community located near the cliff edge. In the 2016 National Strategy, the area was 

defined as a hot spot, and an erosion rate of 1.3 m/yr was reported; recent analysis of monitoring since 2019 

suggested an accelerated rate of erosion. The area near the clifftop is defined as a Coastline Management 

Zone as shown in Figure 1-1. 
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Figure 1-1: Kirk Michael Coastline Management Zone (2016 National Strategy) 

 

In parallel to the Kirk Michael Coastal Erosion Study, the Isle of Man Government is in the process of 

developing a Shoreline Management Plan, while there is also the intention to update the National Strategy. 

Over time, these developments will be combined with the findings of this study to support decisions about 

the sustainable future management of coastal erosion at Kirk Michael. 
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◼ The lower boundary of the present-day erosion rate was combined with the 50th %ile climate change 

acceleration to represent the lowest likely erosion scenario.  

◼ The upper boundary of the present-day erosion rate was combined with the 95th %ile climate change 

acceleration to represent the highest likely erosion. 

2.3 Safety Buffer Zone 

The safety buffer zone is the distance between the cliff edge and properties at which point the property 

would be at risk from being lost to coastal erosion within one storm. It is therefore the point at which 

properties would be abandoned and demolished ahead of actually being directly lost to erosion. This is 

implemented into the economics report as it gives a more realistic representation to when a building would 

be “out of use”. Due to the nature of erosion and cliff collapse at Kirk Michael, two safety buffers have been 

applied to the property dataset: 

 

• Single Cliff Fall: The nature of the erosion at Kirk Michael is episodical, meaning that it is susceptible 

to single large cliff collapse events. Events with up to 15m of cliff loss in a single event have been 

observed at Kirk Michael (see the Erosion Risk Assessment). To represent this, a 20m buffer has 

been applied to the property dataset. 

• 2-year average: The standard approach recommended by Defra within FCERM appraisal for the 

properties at risk of coastal erosion is to use a buffer which is representative of 2 years of erosion 

under an average erosion rate (i.e. not taking into account the episodical nature of cliff erosion). 
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Figure 3-1: Distribution of properties at risk throughout appraisal period (Red = Residential, Green = Non-residential)  
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access at periodic points to ensure access is maintained, though this would incur a cost. The car parks 

appear to be free to use and therefore there is no loss of revenue damages. Both of these car parks 

could be completely lost within 100 years. 

◼ Glen Wyllin campsite: while there is limited infrastructure, and therefore limited direct damages 

associated with the campsite, it is an important asset for the local visitor economy, particularly during TT 

season. Loss of this asset could impact on the local economy; however, it is likely that the campsite 

could adapt and there is potential for alternative areas around Kirk Michael to offer alternative campsites. 

The impacts therefore would be to the individual business, with revenue transferring elsewhere within 

the local area. There are no impacts to the local economy that can be quantified. The area to the west 

of the charging points and showering blocks leading towards the beach is estimated to be lost within the 

100-year appraisal period. 

 

There are several other important community facilities that are located within the study area but are outside 

of the 100-year erosion zone. These include the Michael United AFC football ground and the Heritage Trail 

footpath/bridal way (old railway line). 
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5 Potential Investment Costs 

Any future structural intervention to mitigate erosion along the Kirk Michael coastline will require investment. 

Whether this investment is justifiable, is strongly dependent on the balance between these investments and 

the benefits that they might deliver, i.e. the return on investment, often calculated in the form of a Benefit-

Cost Ratio (BCR; with a BCR of 1 or higher indicating a viable scheme). In this case, the benefits of any 

scheme would be the prevention of the damages as summarised in section 4, and it is therefore important 

to also get an indication of the costs. This section presents a range of example projects from across the 

British Isles, as well as the initial design for Kirk Michael from 2019, in order to provide a cost range in which 

an intervention at Kirk Michael is likely to fall.  

 

5.1 Preliminary Design for Kirk Michael 

In February 2019, Glennerster Consulting were commissioned by the Isle of Man Government to perform a 

desk-based feasibility study of protecting the coast at Kirk Michael by means of a rock armour revetment 

(Glennerster, 2019). Two main options were developed as part of this feasibility study; a revetment set 

forward from the cliff (Figure 5-1) and a revetment at the toe of the cliff (Figure 5-2). Of both options, a 

“budget” version was considered, but it is noted by Glennerster (2019) that these options are not likely to 

meet industry standards.). The cost estimates are based on a protected stretch of 775m. 

 

 

Figure 5-1: Concept drawing of a rock revetment set forward from the cliff. Source: Glennerster (2019). 
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Figure 5-2: Concept drawing of a rock revetment at the toe of the cliff. Source: Glennerster (2019). 

 

The following should be considered regarding the cost estimates presented by Glennerster (2019): 

◼ The geometry of the revetments seems not to have been based on a design wave height and water 

level; we assume it is an initial concept design based on engineering judgement. Similar considerations 

hold for the size of the rock armour (3-6 tonne). Both of these factors influence the cost of the 

revetment significantly, and therefore there is potential for a significant cost variation in the outline / 

detailed design stages compared to the current estimates, when these parameters are firmed up. 

◼ Preliminaries, design fees and construction supervision fees are included in these estimates. 

◼ The costs were estimated at a 2019 price point. Since then, there has been significant inflation which 

has also affected the construction industry. There, we have corrected these cost estimates to a 2023 

price point to reflect this. 

◼ The estimated costs do not include an optimism bias. Such a bias normally accounts for any 

unforeseen costs that might come to light during later stages of the design, and it is good practice to 

include 60% in a high-level feasibility study such as this. Comparing the unit rates per tonne of 3-6T 

rock from Glennerster (2019), however, with our own recent experiences, these unit rates are suitably 

conservative to account for that 60% optimism bias. 

The corrected cost estimate for either of these options amounts to £10.8M.  

 

In 2019, VolkerStevin presented FMD with a cost estimate for a range of coastal defence schemes around 

the Island of Man, including rock armour at Kirk Michael. For the scheme at Kirk Michael, a cost is quoted 

of £5.9M (corrected to a 2023 price point). This is significantly different from Glennerster (2019); the 

expected amount of rock needed is significantly less, and additionally, these numbers are based on 

performing a number of projects in sequence, creating an economy of scale. For this reason, we have not 

used this estimate in our viability analysis (section 5.5), but we mention them here to illustrate that the cost 

estimates are indicative only at this stage. 
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5.2 Thorpeness Rock Revetment 

In 2021, the village of Thorpeness was under urgent pressure from beach and cliff erosion. The Shoreline 

Management Plan has a Managed Realignment policy, with a stated intent that local intervention to stop 

erosion is allowed as long as this does not have unacceptable impacts on coastal processes. RHDHV was 

commissioned to help East Suffolk Council (ESC) and the Thorpeness Coastal Futures Community Group 

to select the solution that meets the level of coastal protection sought by the community, whilst considering 

the impact of the solution on the coastal environment (which is recognised as an Area of Outstanding 

National Beauty; AONB) and the relationship of the community of Thorpeness with its beach. For that 

purpose, RHDHV reviewed an existing (but outdated) preferred design option and developed a new outline 

design. Within this process, existing (failed) defences had to be considered, as well as some temporary 

works that needed to be integrated into the longer-term option. The scheme would have to be funded mostly 

by the local community themselves, as there was limited justification for central government funding. The 

project therefore focussed on supporting the community’s investment decision by generating an overview 

of different options based on a range of standards of protection and design lifetimes, and one of the key 

decision-making elements was the funding gap between the required investment and the available funds. 

An important element for the community was having access to the crest of the defence as part of the coastal 

path. Figure 5-3 presents an overview of several options that were explored for the protection of the cliff 

face, based on different defence crest levels and the in- and exclusion of a walkway and upstand wall. The 

envisioned lifetime of this structure was 25 years, with a design standard of 1:50 yrs. 

 

 

Figure 5-3: Overview of different options for the Thorpeness Cliff Toe protection. 
 

Compared to Kirk Michael, the defences at Thorpeness are of a larger scale than what was proposed for 

Kirk Michael (see section 5.1). However, estimated rock armour sizes are of a similar order of magnitude, 

and it is not impossible that a larger scheme would be needed at Kirk Michael, as the feasibility design could 

not be based explicitly on local design conditions. 

 

The estimated cost of the scheme at Thorpeness (excluding design costs, consenting, surveying costs and 

construction supervision, but including 60% optimism bias) was in the range of £2.8M to £3.1M for a stretch 

of 200m revetment, depending on the chosen option, at a 2021 price point. Correcting this to 2023 for 775m 

of revetment at Kirk Michael, these costs would be in the range of £12.8M to £14.1M. 
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Figure 5-5: Typical cross-section of the rock revetment at sub-frontage 3. 

 

Figure 5-6: Typical cross-section of the stepped pre-cast concrete revetment at sub-frontage 3. 

 

 

 

Figure 5-7: Top view of part of sub-frontage 3 (see located at the bottom of the image) at the transition between stepped and rock 

revetments, indicating the complexity of the project. 
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5.4 Bacton Sandscaping Scheme 

The Bacton Sandscaping Scheme was constructed in 2019 in North Norfolk, England. The scheme protects 

the nationally critical Bacton Gas Terminal from cliff erosion against a 1:10,000 per year storm and buys 

time for the downdrift communities to progress their adaptation to coastal change (as maintaining and 

upgrading the seawall is not justifiable). It is a so-called “mega-nourishment”: 1.8M m3 of sand was placed 

on the existing beach, 1M m3 of which located at the terminal. The expected lifetime of the scheme is 15-20 

years, over which it gradually spreads out to sustain the protection at the village and potentially further 

downdrift as well. The overall cost of the implementation of the scheme in 2019 was in the order of £20M. 

Figure 5-8 presents a typical cross-section of the scheme at the Terminal, whereas Figure 5-9 presents an 

impression of the extent of the scheme. 

 

 

Figure 5-8: Simplified cross section of the final design in front of the Bacton Gas Terminal. From Clipsham et al. (2021). 

 

 

 

Figure 5-9: Impression of the extent of the Bacton Sandscaping Scheme. 
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has therefore been corrected to reflect the delay of the implementation, and corresponding BCRs have been 

calculated as well. This shows that in case of a later intervention, a traditional engineering scheme might be 

feasible at Kirk Michael, but the BCR is still marginal. 
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6 Next Steps 

Next steps for Kirk Michael should be determined within the wider setting of the area. The emerging National 

Strategy Review and envisaged Shoreline Management Plan should play a role in supporting decisions; 

Kirk Michael could be used as a pilot to help steer the Isle of Man’s strategic approach.  

 

The economic assessment as presented in this report should form the basis of the economics assessment 

for Kirk Michael within the SMP Development project; it considers a Do Nothing scenario, which at Kirk 

Michael is equivalent to both the No Active Intervention (NAI) and With Present Management (WPM) 

baselines. When setting the policy for the Kirk Michael frontage, it is important that the option is not only 

viable (i.e. the benefits outweigh the investment – a BCR > 1) but also affordable (based on the likelihood 

that funding can actually be made available if it is determined that a policy is viable). This will prevent setting 

expectations through the chosen SMP Policy (e.g. designating this as a HTL frontage) which, when it comes 

to implementing the SMP policy, cannot be met, which is likely to frustrate future management of the 

coastline. This was recommended in the Shoreline Management Plan refresh’s supplementary guidance as 

produced for England and Wales and currently being rolled out with the Coastal Groups there.  

 

When it comes to option development, if the agreed SMP policy includes any form of structural intervention, 

then, in addition to the Do Nothing baseline, the options should include consideration of the Do Minimum 

and a range of ‘Do Something’ options which should include a ‘Do Maximum’ option. Consideration of 

adaptation approaches should be included as well as traditional engineering approaches. Given the 

relatively low Do Nothing damages of £3.6M the economically justifiable costs of any options will be limited, 

as was indicated in section 5.5. This is also why the timing of interventions will need to be carefully 

considered. The longer interventions can be delayed, the better the benefit-cost ratio will be due to the effect 

of reduced discounting of the benefits. It was highlighted in section 5.5 that delaying intervention until Y40 

could result in a viable scheme, although marginally (based on the indicative cost estimations). A longer 

delay would also have the benefit of leaving multiple options open for longer, i.e. not closing off options that 

may turn out to be preferable in the longer term, based on better understanding of the future (erosion rates, 

but also socio-economic and technical aspects).  
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