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1  PURPOSE 

The purpose of this interim Technical Guidance Note (the ‘guidance’) is to set out the methodology for 

the economic appraisal of Capital Flood Relief Schemes and to assist OPW in meeting its obligations as 

funding authority in line with the PSC 

This guidance implements recommendations and options identified through a review of the economic 

appraisal of capital flood relief schemes undertaken in 2021 that could be progressed without further 

studies. The OPW intend to carry out a number of studies to further enhance the economic appraisal of 

flood relief schemes with respect to other recommendations of the review, and this guidance will be 

further updated in due course to incorporate the findings of these forthcoming studies. 

2  SCOPE 

This guidance replaces in full and supersedes that set out in ‘Technical Methodology Note - Cost-Benefit 

Analysis (CBA)’ and relates to the calculation of economic flood damages and potential economic benefits 

and the calculation of the economic benefit-cost ratio (BCR) of options for flood risk management 

measures. Areas where the approach has changed from the Technical Methodology Note are listed in 

Appendix A. 

The guidance should be used in implementing the cost-benefit analysis for potentially viable options for 

flood relief scheme projects, and may be used for other applications where a detailed cost-benefit 

analysis is required. The guidance should not be used, and does not replace the methodology for the 

cost-benefit analysis, for applications under the OPW Minor Flood Mitigation Works and Coastal 

Protection Scheme. 

This guidance does not address the calculation of costs of options for flood risk management measures. 

3  CALCULATION OF ECONOMIC FLOOD DAMAGES  

3 .1  G E NE R AL  RE QU I RE M E N T S  

The requirement to calculate economic risk, and hence economic flood damages is included in the Flood 

Relief Scheme Engineering & Environmental Consultancy Services Tender Specification, hereafter 

referred to as the FRS Project Brief. 

3 . 1 . 1  G E N E R A L  M E T H O D O L O G Y  

The calculation of flood damages shall be based on the most recent version of the Flood Hazard Research 

Centre (FHRC), ‘Multi-Coloured Handbook’ (MCH) (Penning-Roswell, et al., 2022) and the ‘Multi-Coloured 

Manual’ (MCM) (Penning-Rowsell, et al., 2013) subject to caveats, amendments and clarifications set out 

herein. 

3 . 1 . 2  P R I C E  C O N V E R S T I O N S  

Prices (damage costs) provided by the FHRC shall be converted to euro rates applicable to Ireland in the 

year of commencement of the economic review by: 
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1. Applying a Purchasing Price Parity ‘PPP’ multiplication factor based on the year of most recent 
damage costs released from the FHRC via MCM-online, and the year of the most recent 
publication of PPP. Both datasets should originate from the same year, i.e. while damage costs 
have been published for 2022 on MCM-online, there is no PPP factor published (at the time 
of publication) on the Organisation for Economic Co-Operation and Development (OECD) 
website, rendering the UK damage costs unusable in this instance. The 2021 data from both 
datasets is therefore used in this example. 

The multiplication factor is derived from the relative OECD PPP values for the UK and Ireland 
and is measured in terms of national currency per US dollar. The PPP factor is net of currency 
conversion (i.e., already includes for exchange rates as well as price differences, and so no 
currency conversion rate shall be applied in addition to this factor). See Example 1 below.  

2. Applying a multiplication factor to account for inflation in Ireland from the year of the 
published damage costs data from MCM-online to the year that the economic review is taking 
place.  

For residential properties, the multiplication factor will be based on two separate indices to 
account for the different rates of inflation in relation to building and construction materials, 
and services and household inventory items, maintenance and repair.  

The Wholesale Price Index (WPI), documented on the Central Statistics Office (CSO) website, 
shall be used for the ‘building fabric’ component of the MCM-online depth/damage data. The 
Consumer Price Index (CPI), documented on the CSO website, shall be used for the ‘domestic 
clean-up’ and ‘household inventory’ components. See Table 3-1. 

For non-residential properties, the CPI shall be used for all categories.  

Note:  If the base year used in either index is after the year the damage costs data is based on, 

adjustments to the base year used in both indices is necessary.  

Table 3-1: Irish Inflation Rates 

MCM - DEPTH 

/ DAMAGE 

DATA 

INFLATION 

INDEX 

SOURCE 

 

Domestic 

Cleanup 

Consumer 

Price Index 

(CPI) 

https://www.cso.ie/en/statistics/prices/consumerpriceindex/ 

Table 8 COICOP Division 05 Furnishings, Household Equipment 
and Routine Household Maintenance 

Building Fabric Wholesale 

Price Index 

(WPI) 

https://www.cso.ie/en/statistics/prices/wholesalepriceindex/ 

Table 3 Detailed Wholesale Price Indices (excluding VAT) for Building 
and Construction Materials 

Households 

Inventory  

Consumer 

Price Index 

(CPI) 

https://www.cso.ie/en/statistics/prices/consumerpriceindex/ 

Table 8 COICOP Division 05 Furnishings, Household Equipment 
and Routine Household Maintenance 

 

https://www.cso.ie/en/statistics/prices/consumerpriceindex/
https://www.cso.ie/en/statistics/prices/wholesalepriceindex/
https://www.cso.ie/en/statistics/prices/consumerpriceindex/
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Example 1 

Details:  

 Economic review undertaken in August 2022.  

 Depth/Damage Data from MCM-online published in 2021.  

Answer:  

1. PPP taken from OECD website for UK and Ireland for the year 2021  

(https://data.oecd.org/conversion/purchasing-power-parities-ppp.htm) 

= 0.787 / 0.693 

= 1.136 

Apply PPP rate to MCM damage costs for 2021 

 

2. Inflation rate for WPI based on CSO figures for the years July 2021 – 2022 (i.e. min of 1 year) 

= 141.1 / 117  

= 1.206  

Apply inflation rate to adjusted damage costs (i.e. damage costs converted to euro rates 

applicable to Ireland) for ‘domestic clean-up’ and household inventory damage’ component 

of MCM depth / damage data 

 

3. Inflation rate for CPI based on CSO figures for the years July 2021 – 2022  

= 90.5 / 87.6 

= 1.033 

Apply inflation rate to adjusted costs (i.e. damage costs converted to euro rates applicable to 

Ireland) for ‘building fabric damage’ component of MCM depth / damage data 

3 . 1 . 3  F L O O D  D U R A T I O N  

The damages shall be calculated assuming long duration (>12 hours) flooding for residential and non-

residential properties, except where shorter duration flooding (including the time required for the 

draining away of flood waters) would clearly be expected, e.g., in small, flashy catchments, where the 

duration of <12 hours shall be applied instead.  

3 . 1 . 4  I N C R E A S I N G  D A M A G E S  D U E  T O  C L I M A T E  C H A N G E  

The appraisal period for flood relief schemes is 50-years. Due to the expected impacts of climate change, 

the potential damages to a community at the end of the appraisal period will be greater than at the 

beginning of the appraisal period.  

The Cost-Benefit Analysis (CBA) shall include the benefits of protecting against the increased risk due to 

climate change that may happen over the appraisal period.  

The Intergovernmental Panel on Climate Change uses five illustrative emissions scenarios to explore the 

climate response to a range of greenhouse gas (GHG), land use and air pollutant futures.  

To account for the increasing damages due to climate change, scheme appraisals shall assume that both 

the impacts of climate change and the consequential increase in damages happen linearly.  

https://data.oecd.org/conversion/purchasing-power-parities-ppp.htm
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The Mid-Range Future Scenario (MRFS) and High-End Future Scenarios (HEFS) are two possible future 

scenarios that are not time-bound i.e. the OPW have not projected specific years for when these 

scenarios will happen  (Office of Public Works, 2019). In accounting for the increased damages due to 

climate change, however, it is necessary to assume timelines for occurrence of the possible future 

scenarios. A range of possible trajectories for the timelines for each scenario, are set out in Table 3-2. The 

BCR for flood relief schemes shall be produced for the ‘Slower Onset’ trajectory, which shall be used as 

the primary case for the appraisal, as well as for the current scenario, i.e. with no climate change 

allowance, as a sensitivity test. The ‘Slower Onset’ represents a timeline that is consistent with the lower 

to middle range of the IPCC projections. 

The HEFS timelines are provided for information only and are not necessary for the Economic Appraisal. 

The timelines for the onset of the current scenario, MRFS, and HEFS have been derived from the likely 

global mean sea level rise timelines under a range of green-house gas emission scenarios (IPCC, 2021). 

The BCR for flood relief schemes shall be produced for the ‘Slower Onset’ trajectory, which shall be used 

as the primary case for the appraisal, as well as for the current scenario, i.e. with no climate change 

allowance, as a sensitivity test. The ‘Slower Onset’ represents a timeline that is consistent with the lower 

to middle range of the IPCC projections. 

Table 3-2: Trajectories for scenario-based climate change timelines for Ireland 

  Timelines for Scenarios 

Trajectory Indicative IPCC Scenario Current MRFS HEFS 

Most Optimistic  SSP1-1.9 Current Year 2130 2270 

Slower Onset SSP2-4.5 Current Year 2100 2160 

Medium Onset SSP5-8.5 Current Year 2085 2120 

Faster Onset SSP5-8.5, including ice-
sheet instability 

Current Year 2060 2080 

 

The damages for each probability flood event in the current and MRFS as required shall be calculated and 

the Standard of Protection of the flood relief scheme as proposed for construction, without further 

adaptation interventions, in the MRFS shall be determined. The benefits of the scheme in the current 

scenario and in the MRFS shall then be calculated and annualised. It may be assumed that in the MRFS, 

no benefits accrue above the Standard of Protection of the scheme at that time. 

The Annual Average Benefits of the scheme shall then be assumed to increase linearly between the 

scenarios (i.e., from year zero up to 2100, the year of occurrence of the MRFS in the ‘Slower Onset’) and 

summed over the 50-year appraisal period to calculate the Present Value benefits including climate 

change.  

3 . 1 . 5  R E D U C I N G  T H E  N U M B E R  O F  H Y D R A U L I C  M O D E L  R U N S  

For the economic appraisal of flood relief schemes, it may be necessary to determine the damages for 

events in future scenarios that have not been modelled. When this is necessary, and it is decided not to 

undertake the relevant modelling runs, a current scenario event may be used as a proxy to calculate 
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future scenario damages. Where a current scenario event is closely equivalent, in terms of peak flow for 

fluvial models or water-level for coastal models, to the required future scenario event it can be used 

directly, or else the damages can be interpolated between the two closest events.  

3 .2  S C O P E  OF  A SS ES SM E N T  

The calculation of flood damages shall be undertaken for:  

 The Scheme Area as set out in the FRS Project Brief 

 The current scenario and MRFS based on each of the range of flood event probabilities as set out 

in the FRS Project Brief and taking into account Section 3.1.4 above 

 

3 .3  R E SI DE N TI A L  P ROP E R T IE S  

3 . 3 . 1  P R O P E R T Y  C L A S S I F I C A T I O N  

For the purposes of determining the appropriate residential property damages, and the depth-damage 

curve / data to be used, account shall typically be taken of:  

 Property type (detached, semi-detached, terraced, bungalow, etc.)  

but not:  

 Property age 

 Social class (and without inclusion of the Distributional Impact Factor) 

 Property size 

The ‘Property type’ for the assessment of damages for properties marked as 'unknown' in the 

GeoDirectory can be confirmed through the site visits and/or by remote data such as Google Street Map. 

3 . 3 . 2  P R O P E R T Y  S I Z E  

Analysis of Irish residential property data has shown that residential properties in Ireland are on average 

larger than the average sizes per property type as calculated for the MCM / MCH. A report describing this 

analysis can be found in Appendix B. To reflect this finding, and hence the increased damages that would 

arise for each property, the damages as given by the standard depth-damage data per property type only 

from the MCM / MCH shall be multiplied by the factors for each property type given in Table 3-3 below. 

Table 3-3: MCM / MCH residential property multiplication factors 

Property Type Detached Semi-
Detached 

Terrace Bungalow Flat 

Floor Area 
Multiplication 

Factor 

1.31 1.24 1.10 1.24 1.36 

 

In instances where damages are significantly underestimated for a large property, the appraiser has 

flexibility to use the actual property size to scale the MCM / MCH values, rather than the above 

multiplication factors. In these cases, the property size can be calculated using OSi PRIME2 data, noting 

caveats on unheated spaces in the calculation of the ground floor area as per Appendix B. 
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3 . 3 . 3  D I R E C T  D A M A G E S  

The methodology for calculating direct damages for residential properties shall follow the guidelines as 

set out in the most recent version of the MCM and the MCH, including vehicle damages, but with the 

exception of the points outlined in Section 4.3. The version of the above data sourced used shall be 

documented.  

3 . 3 . 3 . 1  D E P T H - D A M A G E  C U R V E S  

In the calculation of direct damages, depth damage curves shall be calculated for eight flood event 

probabilities as set out in the FRS Project Brief. 

Appraisals shall use the depth-damage curves contained in the Chapter 4, Tables and Figures of the MCM, 

factored as per Section 3.3.2 above, to ensure appraisals are based on up to date data. Appraisers shall 

use professional judgement to determine the most appropriate depth damage data to incorporate based 

on flood duration, water type and property type; see Table 3-4.  

Table 3-4: RP Depth-Damage Data 

DEPTH DAMAGE 

DATA  

OPTIONS DETAILS 

Flood Duration 

Short Duration Lasting less than 12 hours 

Long Duration Lasting 12 hours to 3 days 

Extra Long 

Duration 

Lasting 3 to 7 days 

Water Type 

Fluvial To be applied for typical riverine flooding 

Salt To be applied for saltwater flooding without wave impacts 

Wave To be applied for saltwater flooding with wave impacts (e.g. 

seafront properties) 

Property Type 

Detached 

Semi-detached 

Terrace 

Bungalow 

Flat 

 

3 . 3 . 4  P R O P E R T Y  F L O O R  L E V E L S  A N D  F L O O D  D E P T H S   

As set out in the FRS Project Brief, a full property threshold survey should be carried out for each flood 

relief scheme. This survey will inform the base-line or zero-depth, against which the calculation of flood 

damages may be determined. As per the MCM / MCM tables, flood damages shall begin at flood depths 

of –0.3m relative to floor levels. This only applies however to properties whose foot-print lies within the 

flooded area, and does not need to be calculated for properties that are situated outside of the flood 

extents for the given event.  

For properties with basements, the flood damages for the property assuming a depth of 2.4m (typical 

ceiling height) shall be applied once the flood depth exceeds the threshold level for the basement (i.e., 
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the lowest level that allows significant flood waters to enter). This damage shall be in addition to the 

normal depth-damage calculation for the ground floor of the property. 

In the case that a threshold survey has not been carried out, the Steering Group shall agree any 

assumptions made in relation to ground level to be used.   

3 . 3 . 5  V E H I C L E  D A M A G E S  

The methodology for calculating vehicle damages shall follow the MCH approach as outlined in Chapter 4.  

Research for this Guidance Note has ascertained the average value for a typical motor vehicle in Ireland 

to be €16,874. This figure is accurate as of July, 2022. Appraisers shall generate up to date data in relation 

to the average value of a private motor vehicle in Ireland at the time of appraisal. 

3 . 3 . 6  I N D I R E C T  A N D  I N T A N G I B L E  D A M A G E S  

Flood events can cause significant stress, anxiety and ill health to affected people, during and then after a 

flood. Individuals generally also incur some costs due to their properties flooding that are not directly 

related to damage, such as evacuation, temporary accommodation, loss of earnings, increased travel and 

shopping costs, etc.  

While these negative impacts are difficult to monetise or quantify, it is recognised that these impacts are 

significant, and professional opinion (Chatterton, pers.com) has indicated that they could well be greater 

than the direct damages to residential properties.  

For residential properties, the intangible and indirect flood damages shall together be set equal to the 

total (direct) property damage. The intangible damages shall be capped at the value of the property1 (see 

Section 4.3.1.) (Goodbody Economic Consultants, 2001).  

While recognising that there will be some impact to those living above ground floor level but that are not 

flooded themselves (e.g., in properties on the first floor or above in apartment buildings that flood only 

at ground floor level), the intangible impact will, in line with the economic damages, be quite limited 

relative to those in properties that are flooded. As such, these damages shall not be included at this level 

of analysis.  

Intangible and indirect damages shall be included for the economic CBA, but shall not be included in the 

appraisal against Objective 2.a under the MCA as they are provided for under other MCA objectives. 

3 .4  N O N - RE SI DE N T I AL  P R O P ER T IE S  

3 . 4 . 1  P R O P E R T Y  C L A S S I F I C A T I O N  

For the purposes of determining the appropriate non-residential property (NRP) damages, and the depth-

damage curve / data to be used, account shall be taken of: 

 Property/Asset type and MCM code – taken from the sub-sector or category, and, 

 Building footprint – all depth-damage data for NRP is per m2 

                                                             

 

1  Calculation of intangible damages will be reassessed in the next iteration of this guidance note  
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3 . 4 . 2  D I R E C T  D A M A G E  

The methodology for calculating direct damages for non-residential properties shall follow the guidelines 

as set out in the most recent version of the MCM and the MCH, but with the exception of the points 

outlined in Section 4.3. The version of the MCM / MCH used shall be documented.  

3 . 4 . 2 . 1  D E P T H - D A M A G E  C U R V E  

In the calculation of direct damages, depth damage curves shall be calculated for eight flood event 

probabilities as set out in the FRS Project Brief. 

Appraisals shall use the depth-damage curves contained in the Chapter 5, Tables and Figures of the MCM 

to ensure appraisals are based on up to date data. Appraisers shall use professional judgement to 

determine the most appropriate depth-damage data to incorporate based on flood duration, water type, 

cellar existence and NRP sub-sector or category; see Table 3-5.  

 ‘Indicative Susceptibility’ depth-damage curve shall be used unless there is sound local evidence that 

indicates the property in question is significantly different to the average or ‘typical’ case. In cases such as 

this, it is permissible to use the ‘High Susceptibility’ or the ‘Low Susceptibility’ curves. Clear justification 

with supporting evidence and sensitivity testing as to the reason for choosing the higher or lower 

susceptibility curves is needed.  

3 . 4 . 3  P R O P E R T Y  F L O O R  L E V E L S  A N D  F L O O D  D E P T H S  

As set out in the FRS Project Brief, a full property threshold survey shall be carried out for each flood 

relief scheme. This survey will inform the base-line or zero-depth, against which the calculation of flood 

damages may be determined.  

As per the MCM, flood damages shall begin at flood depths of 0m. For mixed-use properties, i.e., where 

the property includes both residential and (non-residential) commercial use, (unless otherwise verified 

through site visit / remote data) the non-residential approach shall be applied, i.e. flood damages begin 

at 0m rather than -0.3m. For converted properties that are now non-residential, the non-residential 

approach shall be applied.  

The ‘with cellar’ or ‘without cellar’ depth-damage data for non-residential properties shall be used as 

appropriate. Where the existence or otherwise of a cellar is unknown for a given property, then the 

‘without cellar’ depth-damage data shall be used. In line with good practice, a ‘reality-check’ shall be 

undertaken for any property that contributes more than 1% of the total PV damages for a Scheme Area.  

If there is sufficient evidence to believe that properties include a basement (as opposed to a cellar), and 

this assumption can be easily confirmed, the flood damages for the property assuming a depth of 2.4m 

(typical ceiling height) shall be applied once the flood depth exceeds the threshold level for the basement 

(i.e., the lowest level that allows significant flood waters to enter). This damage shall be in addition to the 

normal depth-damage calculation for the ground floor of the property. 

3 . 4 . 4  I N D I R E C T  A N D  I N T A N G I B L E  D A M A G E S  

Indirect damages to Non-Residential Properties that may be considered under the CBA can fall into two 

categories: 

 Loss of business to overseas competitors, and 

 The additional cost of responding to disruption, or the threat of disruption 

 



Economic Appraisal of Flood Relief Schemes                                                                Technical Guidance Note 

 

Version 2.1                           Page 9 

It is unlikely that flooding will affect the whole country at the same time or all similar non-residential 

properties within a particular area, and so alternative establishments can therefore typically provide the 

same product/service as those that are flooded. Therefore, in general, lost earnings and profits are 

deemed to be internal transfers and financial losses, rather than economic losses, and as such are 

excluded from the assessment of benefits. 

Table 3-5: NRP Depth Damage Data 

DEPTH 

DAMAGE DATA  

OPTIONS DETAILS 

Flood Duration 

Short Duration Lasting less than 12 hours 

Long Duration Lasting 12 hours to 3 days 

Extra Long 

Duration 

Lasting 3 to 7 days 

Water Type 

Fluvial To be applied for typical riverine flooding 

Salt To be applied for saltwater flooding without wave impacts 

Wave To be applied for saltwater flooding with wave impacts (e.g. 

seafront properties) 

Cellar 

Existence* 

With Cellar Property types likely to have a cellar (See MCM property 

classification) 

No Cellar Property unlikely to have a cellar 

NRP Sub-Sectors 

/ Categories 

Retail 

Offices 

Warehouses 

Leisure 

Public Buildings 

Industry 

Playing Fields 

Sports Centres 

Marinas 

Sports Stadiums 

Car Parks 

Substations 

* The term cellar refers to a room below ground with no functional use and limited storage e.g. those 

found under pubs or restaurants. This shall not be confused with basements.  
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3 . 4 . 4 . 1  U N I Q U E  E S T A B L I S H M E N T S  

Where the service/product of an establishment is unique or highly specialised*, the financial loses can be 

accounted for under the indirect damages. Justification of these indirect damages on a case by case basis 

is necessary and shall not be applied across an entire sector or sub-sector.  

*Note: The terms ‘unique’ and ‘highly specialised’ pertain to a service or product that if lost/damaged 

results in a direct loss to the national economy. Where said product/service can be availed of elsewhere in 

the country, the economic loses shall not be accounted for under the NRP indirect damages.  

3 . 4 . 4 . 2  M I T I G A T I O N  W O R K S  

A 3% uplift factor is to be applied to the estimated total direct NRP losses for each AEP included in the 

damage estimation calculations to allow for the additional costs businesses incur when trying to mitigate 

flood damage.   

This does not alter the guidance in relation to loss of profits, which are excluded from the indirect 

damages. 

 

3 .5  U T IL I T IE S  I N F R A ST R U C TU RE  

In keeping with international best practice, the appraiser has flexibility to assess damages to utility 

infrastructure where this is deemed necessary and/or appropriate by following the guidance set out in 

Chapter 6 of the MCH. 

The inclusion of indirect damages for utility infrastructure will only be required in a limited number of 

cases. This would involve a scenario where there are assets at risk of flooding, and the appraiser has 

determined the subsequent loss of service is substantial enough to warrant inclusion in the appraisal. 

3 . 5 . 1  E L E C T R I C I T Y  A N D  G A S  

Electricity is the most important utility asset to assess due to the inherent connectivity within the system. 

The impacts from the loss of electricity can extend beyond the immediate vicinity of a flooded area and 

this needs consideration. A methodology for assessing direct and indirect damages to electrical 

infrastructure is outlined below.   

Flood risk to gas infrastructure is considered to be low. However, if the appraiser identifies high value gas 

infrastructure in a flood risk area, they shall liaise with the operator to determine the impact flooding 

would have on their asset. For indirect damages, a similar methodology to that proposed for electrical 

infrastructure could be applied to account for damages in the appraisal. 

3 . 5 . 1 . 1  D I R E C T  D A M A G E S  

Where necessary and/or appropriate, the appraiser is to follow the guidance set out in Chapter 6 of the 

MCH to assess direct damages to electrical infrastructure. Depth-damage curves are provided for primary 

substations. Other substations are highly variable and require consultation with the operator.  There are 

currently no curves available for gas infrastructure. 

3 . 5 . 1 . 2  I N D I R E C T  D A M A G E S  

If the quantification of indirect damages to electrical infrastructure is warranted, the appraiser is to 

follow the guidance set out in Chapter 6 of the MCH. They will need to liaise with the asset owner to 

obtain the relevant information and establish if the potential impact is sufficiently significant to warrant 

further assessment. The MCH also provides guidance in this regard. 
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The methodology to be applied is largely based on estimating the amount that customers are willing to 

pay to avoid disruption to the service. The steps involved include: 

1. Identifying the locations and types of substations 

2. Estimation of population served 

3. Assess whether an asset is defended against flooding or has resilience measures 

4. Assess the importance of network interconnectivity 

5. Quantify the costs of disruption to services 

The appraiser shall substitute in relevant figures for Ireland where possible2.  

3 . 5 . 2  W A S T E W A T E R  A N D  W A T E R  S U P P L Y  

In general, wastewater treatment facilities are not as susceptible to flooding as water supply facilities, 

however data on damages is more readily available for wastewater infrastructure. Similarly to electricity, 

the impact on water infrastructure can extend beyond the immediate flood area and this may require 

further consideration. A methodology for assessing direct and indirect damages to wastewater treatment 

infrastructure is outlined below. 

There is no data currently available that allows the assessment of direct damage to water supply 

infrastructure. However, if the appraiser identifies high value water supply infrastructure in a flood risk 

area, they shall liaise with the operator to determine the impact flooding would have on their asset. The 

methodology for assessing indirect damages to water supply is outlined in Section 3.5.2.2 

3 . 5 . 2 . 1  D I R E C T  D A M A G E S  

Where necessary and/or appropriate, the appraiser is to follow the guidance set out in Chapter 6 of the 

MCH to assess direct damages to wastewater treatment plants3.  

3 . 5 . 2 . 2  I N D I R E C T  D A M A G E S  

If the quantification of indirect damages to water supply infrastructure is warranted, the appraiser is to 

follow the guidance set out in Chapter 6 of the MCH. They will need to liaise with the asset owner to 

obtain the relevant information and establish if the potential impact is sufficiently significant to warrant 

further assessment. The MCH also provides guidance in this regard.  

The steps involved in the assessment include: 

1. Applying the relevant risk matrix 

2. Assess whether an asset is defended against flooding or has resilience measures 

3. Assess the importance of network interconnectivity 

4. Quantify the costs of disruption to services 

The appraiser shall substitute in relevant figures for Ireland where possible4.  

3 . 5 . 3  T E L E C O M M U N I C A T I O N S  

In general, flood risk to telecommunication assets are considered to be low. Telecommunication assets 

are deemed to be quite resilient to flooding and there is a high degree of redundancy in the system. 

                                                             

 

2 The latest statistics on average electricity usage are available from the Commission for Regulation of Utilities.  
3 Wastewater treatment plants are given the MCM Code 8 and classified as an Industry property type as per Table 5.1 of the MCH. 
4 Irish figures are not currently available so the figures in the MCH could be utilised 
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However, if the appraiser identifies a high value telecommunications asset in a flood risk area, they shall 

liaise with the operator to determine the impact flooding would have on their asset. A similar 

methodology to that proposed for electrical infrastructure could be applied to account for damages in 

the appraisal. 

 

3 .6  T R A N S P O R T  

In keeping with international best practice, the appraiser has flexibility to assess damages to roads and 

railway, as well as other forms of transport, by following the guidance set out in Chapter 6 of the MCH.  

The inclusion of both direct and indirect damages for transport however will only be required in a limited 

number of cases. This would involve a scenario where there is infrastructure at risk of flooding, and the 

appraiser has determined that the calculation of direct and / or indirect damages is substantial enough to 

warrant inclusion in the appraisal. 

3 . 6 . 1  R O A D S  A N D  R A I L  

Flooding has the potential to cause significant damage to road and railway infrastructure, as well as 

disruption to travellers on these networks. Disruption may also occur to businesses outside of the 

flooded area. 

Assessing the losses incurred from the disruption to routes is difficult as it requires assessing the numbers 

of users potentially affected and an appreciation of how their journeys may change. The appraiser is 

encouraged to liaise with the local authority, as well as TII and Irish Rail where appropriate, to better 

understand the potential disruption caused by flooding.   

3 . 6 . 1 . 1  D I R E C T  D A M A G E S  

If the quantification of direct damages to road and railway infrastructure is warranted, the appraiser is to 

follow the guidance set out in Chapter 6 of the MCH. 

The potential for flooding to damage road infrastructure will depend on a number of flood parameters 

e.g. flood duration, depth, velocities etc. The appraiser will need to contact the Local Authority and/or 

Transport Infrastructure Ireland (TII), depending on the road, and use engineering judgement to 

determine the likely impact to their infrastructure. In the instance that damage is likely, a unit 

reconstruction cost (€/m2) can be used in conjunction with a depth-damage curve to calculate damage5. 

Similarly for rail infrastructure, the appraiser will need to liaise with Irish Rail and use engineering 

judgement to determine the likely impact to their infrastructure. In the instance that damage is likely, a 

unit reconstruction cost (€/m) for railway lines, or other railway infrastructure, can be used6. 

3 . 6 . 1 . 2  I N D I R E C T  D A M A G E S  T O  R O A D S  

If the quantification of indirect damages to road infrastructure is warranted, the appraiser is to follow the 

guidance set out in Chapter 6 of the MCH. Guidance is provided in the MCH for when the calculation of 

traffic disruption costs are justified.  

                                                             

 

5 Reconstruction costs are available from TII and the Local Authority. A depth-damage curve for roads can be found in the Joint Research 
Centre (Huizinga, et al., 2017)  
6 Irish reconstruction figures are not currently available so the figures in the MCH could be utilised. 
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The costs due to traffic disruption are highly location specific. The primary factors for traffic disruption 

costs include flood duration, the scale of the area affected and specifically which roads are impacted. 

Four methods are provided for appraising traffic disruption costs, the choice of method will depend on 

the available data and the likely scale of the disruption. The appraiser shall liaise with the Local Authority 

or TII, as appropriate, to obtain location specific traffic data and determine the likely scale of traffic 

disruption7. 

3 . 6 . 1 . 3  I N D I R E C T  D A M A G E S  T O  R A I L W A Y S  

If the quantification of indirect damages to railway infrastructure is warranted, the appraiser is to follow 

the guidance set out in Chapter 6 of the MCH. The appraiser will need to liaise with Irish Rail to get the 

relevant information and establish if the potential impact is considered sufficiently significant to be 

included in the assessment. 

Two methods are provided for appraising railway disruption costs. The first method suggested for 

quantifying losses in the MCH utilizes compensation payments paid by Network Rail to Train Operating 

Companies (TOCs) in the UK. There are no TOCs operating in Ireland and this method is therefore not 

currently applicable. The second method calculates loss based on the number of delay-minutes 

experienced. 

3 . 6 . 2  O T H E R  F O R M S  O F  T R A N S P O R T  

No methodology is currently proposed for assessing damages to other forms of transport e.g. bus, 

cycling, walking. Although it is anticipated that assessing these impacts would be very rare, the appraiser 

could do so if the impact from flooding is deemed to be significant.  

 

3 .7  P U B LI C  RE AL M ,  AM E N I T Y,  T OU RI SM ,  A N D  E NV IR O NM E N T  

3 . 7 . 1  R E C R E A T I O N  A N D  T O U R I S M  

‘Recreational benefits’ cover benefits originating from the use and enjoyment of landscape, wildlife and 

natural amenities, as well as the pleasure taken from recreational activities. Economic appraisals shall 

include these nature based amenities.  

3 . 7 . 1 . 1  M e t h o d o l o g y   

The methodology to be used is based on that in Chapter 8 of the MCH. This methodology will only be 

applied to benefits of, or losses from, fluvial flood risk and coastal flood risk. It will not take into account 

coastal erosion.  

Recreation benefits are calculated by multiplying the € value of a visit for recreational use by the number 

of visits. The Contingent Valuation method is used to derive the value of a visit and is a form of 

‘expressed preference’ method usually involving questionnaires to elicit a value, in this case the ‘value of 

enjoyment’. 

It shall be noted that in certain cases, damages shall be considered as transferable, i.e. visitors will use 

the next nearest amenity that offers the same facilities, resulting in no significant loss to the national 

economy. Professional judgement is to be applied to ascertain whether this concept applies on a case by 

case basis. Justification for decision shall be documented clearly.  

                                                             

 

7 Values of travel times are available for use in calculations from the Department of Transport (Department of Transport, 2021) 
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3 .8  O T H E R  D A M A G E  CO S T S  

3 . 8 . 1  P R I N C I P A L  D I R E C T  D A M A G E  ( P D D )  C O S T S  

The principle direct damage (PDD) costs are calculated as the sum of the residential and non-residential 

property damages. The PDD Cost is used as the baseline for the calculation of other damage costs, as set 

out below. 

3 . 8 . 2  E M E R G E N C Y  S E R V I C E S  

Costs to emergency services (which include evacuation costs) shall be included in the economic damages, 

and shall be calculated as 8.1% of the total PDD Costs for the Scheme Area. If more robust local data on 

emergency services costs exists, such as records of vehicle and person-hours deployed, fuel use, etc., 

then this can be used in preference to the generic allowance of 8.1% of PDD costs. 

(Note: 8.1% value derived as average of the measured emergency services costs for the 2000 and 2007 floods in the UK). 

3 . 8 . 3  R I S K  T O  L I F E  

While clearly of significant importance in the overall appraisal under the MCA, the potential damage 

costs of loss of life in a flood event are not to be included in the assessment of economic damages.  

Where risk to life is of potentially significant concern (e.g. where there is a prevalence of basements and / 

or by observation of the flood hazard (risk to life) mapping and the location of residential / high 

vulnerability properties), this shall be noted in the description of flood risk for the Scheme Area, and must 

be taken into account in option design, selection and justification. 

 

3 .9  C A L CU L A TI O N  OF  A N N U A L  AV ER A GE D A M A G E   

The annual average damage (AAD) shall be calculated using linear interpolation between damage values 

for each of the eight defined design event probabilities, i.e., with a damage value calculated for each 

‘slice’ based on the average of the damages for the design event damages that form the probability 

boundaries for the ‘slice’, and the probability range of the ‘slice’.  

The AAD is calculated as the sum of the damage values of each slice, up to and including the ‘slice’ with 

the 0.1% AEP event as the upper bounding event. 

 

3 .1 0  C A L CU L A TI O N  OF  T H E  P RE SE N T  V ALU E  O F  D A M A G ES  

The present value of damages (PVd) shall be calculated as the discounted sum of the annual average 

damages over the project horizon, where:  

 The discount rate to be applied is 4% up to 30 years 

 The discount rate to be applied is 3.5% from 31-50 years 

 The project horizon is 50 years  

The discount rates are the rates in real terms (i.e. excludes inflation) and are applied to future costs and 

benefits in real time prices (i.e. excluding inflation). These rates are in keeping with the PSC and may 

change. Appraisers shall ensure discount rates are in keeping with PSC guidelines.  

Table 3-6 below sets out the annual discount factors based on these rates for each year.  
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Table 3-6: Hyperbolic Discount Factors 

YEAR 

DISCOUNT 

FACTOR YEAR 

DISCOUNT 

FACTOR YEAR 

DISCOUNT 

FACTOR YEAR 

DISCOUNT 

FACTOR YEAR 

DISCOUNT 

FACTOR 

1 0.9615 11 0.6496 21 0.4388 31 0.2979 41 0.2112 

2 0.9246 12 0.6246 22 0.4220 32 0.2878 42 0.2040 

3 0.8890 13 0.6006 23 0.4057 33 0.2781 43 0.1971 

4 0.8548 14 0.5775 24 0.3901 34 0.2687 44 0.1905 

5 0.8219 15 0.5553 25 0.3751 35 0.2596 45 0.1840 

6 0.7903 16 0.5339 26 0.3607 36 0.2508 46 0.1778 

7 0.7599 17 0.5134 27 0.3468 37 0.2423 47 0.1718 

8 0.7307 18 0.4936 28 0.3335 38 0.2341 48 0.1660 

9 0.7026 19 0.4746 29 0.3207 39 0.2262 49 0.1604 

10 0.6756 20 0.4564 30 0.3083 40 0.2186 50 0.1550 
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4  CALCULATIONS OF ECONOMIC  BENEFITS OF FRM 

OPTIONS 

4 .1  G E NE R AL  RE QU I RE M E N T S  

The economic benefits of a flood risk management option are calculated as the reduction in the 

economic damages the option will provide. The benefits / damages shall be calculated assuming 

protection to the defined / proposed Standard of Protection (SoP), i.e., not taking any freeboard 

provision into account in terms of increasing the level of protection. 

4 . 1 . 1  B A S E L I N E  S C E N A R I O  

Other than in the situations below, the baseline scenario (i.e., that against which the BCR of an option is 

compared) will typically be the ‘Do Nothing’ scenario. 

In areas where the OPW is statutorily required to continue arterial drainage maintenance or where local 

authority maintenance regimes for urban channels and culvert inlets are in place, the baseline scenario 

against which benefits of an option or measure shall be compared is the current situation, or ’Existing 

Regime’. The maintenance costs associated with these activities are mandatory, and so are not 

considered incremental costs.    

(Note: This differs from the usual ‘Do Nothing’ baseline scenario which involves the potential risk of artificially inflating the 

incremental benefit and generating adverse policy outcomes that Government would not find acceptable.) 

Where flood relief mitigation measures or assets acting as flood defences are already in existence, 

options may include the removal of elements, or the measure as a whole (e.g. the replacement/removal 

of sub-standard/old pumping station), or bringing these assets up to standard. In cases such as this, in 

order to reflect the costs associated with the removal, replacement or upgrading of existing assets, it is 

necessary to have a scenario that can reflect a ‘modification of the existing practice’.  

It shall be noted that future baselines shall incorporate the impacts of climate change, see Section 3.1.4. 

4 . 1 . 2  T E R M I N O L O G Y  A N D  T H E  T R E A T M E N T  O F  C O S T S  I N  T H E  B A S E L I N E  C A S E  
The terminology surrounding the appraisal baseline shall be as set out in Table 4-1. 

4 . 1 . 3  D E F E N C E  O P T I O N S  O R  M E A S U R E S  

For options or measures involving direct flood defence of an area, such as a wall or embankment, the 

reduction in damages shall be calculated as the damages avoided up to and including the standard of 

protection of the option or measure, with no benefit offered for events greater than standard of 

protection.  
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Table 4-1: Updated Appraisal Terminology 

ORIGINAL TITLE UPDATED TITLE DESCRIPTION 

 Modification of 

existing option 

- Removal of ineffective flood risk management 
measures 

- Modification of ineffective measures to bring them up 
to standard, if needed 

Do Nothing Do nothing and 

cease existing 

practices 

- Implement no new flood risk management measures 

- Abandon any existing practices 

- Remove an element / option in its entirety 

Existing Regime Legal 

obligations 

- Continue with any existing flood risk management 
practices (e.g. programmed or reactive maintenance) in 
accordance with statutory obligations 

- Replace damaged assets as and when they need it in 
accordance with statutory obligations 

Do Minimum Do minimum - Implement additional minimal measures to reduce the 
flood risk in specific problem areas without introducing 
a comprehensive strategy 

 

4 . 1 . 4  O T H E R  F L O O D  H A Z A R D  R E D U C T I O N  O P T I O N S  O R  M E A S U R E S   

For options or measures that involve reducing flood flows or levels through the relevant area, such as 

flood water retention or increasing in-bank channel capacity, the reduction in damages will need to be 

calculated by running the model for the flood event probabilities for which flooding and damage will 

occur to determine the flood damages for those events, and hence the reduction in damages from the 

current scenario. The event of probability equal to the standard of protection, or for which no flooding or 

damages would arise, will also need to be run to demonstrate the effectiveness of the option or measure 

at the intended ‘zero-damage’ event probability. 

 

4 .2  P R E SE N T  V ALU E  OF  B E NEF I TS  ( PV b)   

The present value of the benefits (PVb) of an option or measure is the reduction in the present value of 

damages (PVd) relative to the baseline that would be achieved by implementing the option or measure. 

The present value of the benefits is equal to the total present value of damages minus the residual 

damages remaining, once the flood relief scheme has been implemented.  

PVb = PVd_total – PVd_with_option 

4 .3  P R O P ER T Y  V AL U E  C A P P I N G  

4 . 3 . 1  C A P P I N G  

The MCM guidance when undertaking an economic BCR stipulates the incorporation of ‘capping’ 

whereby the economic benefit resulting from the implementation of a measure or scheme to protect a 
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property shall not exceed the total market value of that property and, where relevant, the intangible 

damages that can be avoided through relocation. 

The concept of capping shall be removed from the economic appraisal of flood relief schemes, with the 

exception of intangible damages (that are typically only applicable for residential properties) that shall 

remain capped at the property value. This will ensure that all benefits, as a result of a scheme, are 

accounted for and taken into consideration when making decisions on the suitability of a potential 

measure/option from an economic point of view and will provide an overall benefits per euro invested.   

4 . 3 . 2  I N C L U S I O N  O F  C A P P I N G  W R I T E  O F F  

The MCM guidance on the concept of ‘write-off’ shall be incorporated in the economic appraisal. The 

MCM guidance recommends that properties that are projected to flood on average more than once every 

three years shall be written off as a result of excessive and frequent damage. As the 33.33% AEP flood 

event is not typically modelled, properties that are flooded internally within the 50% AEP flood extents 

shall be written-off. 

Write-off values (potential benefits for that property) shall be taken as the flood risk-free value of the 

property. 

 

4 .4  E X C LU SI O NS  F R OM  B E NEF I T  C AL CU L A T I O NS   

4 . 4 . 1  P R O P E R T Y  V A L U E   

Potential increases in property value (including land value) arising from the implementation of a scheme 

may not be counted as scheme benefits. 

4 . 4 . 2  D E V E L O P M E N T  O P P O R T U N I T I E S  

Scheme appraisals will not incorporate the forecasting of land use changes as this may lead to the 

potential for scheme justification being reliant on development of a flood plain.  

Appraisals shall be based on existing land use, regardless of potential zoning classifications.  

Land that is currently zoned for development but is, at the time of assessment, undeveloped shall not be 

included in the benefits of the CBA.  
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5  COST-BENEFIT ANALYSIS  

5 .1  G E NE R AL  M E T HOD O L OG Y   

The benefit-cost ratio (BCR) to be produced as one output of the CBA is calculated by dividing the present 

value benefit (PVb) for an option, by the whole life cost (PVc) of that option.  

BCR = PVb / PVc 

PVc is determined from the sum of the costs over the project horizon, with future costs discounted by the 

set discount rate (see Section 3.10 herein).  

In line with the FRS Project Brief the PVc shall be developed to a level of detail appropriate for an 

accurate, and up to date economic appraisal.  

It shall be noted that residual asset values of potential flood risk management measures (i.e., at the end 

of the project horizon) shall be taken to be zero.  

The net present value (NPV) is another output of the CBA and is calculated by summing the total 

discounted benefits and subtracting the total discounted financial costs, or whole life cost.  

NPV = PVb – PVc 

In keeping with best practice, best value for money shall be demonstrated via the maximization of net 

present value.  

A worked example for these calculations is provided in Appendix C.  

 

5 .2  S E N SI T IV I T Y  A N A LY S I S  

Sensitivity analysis shall be carried out on all economic appraisals. Economic appraisals shall include 

assessments of the sensitivity to changes in Discount Rate, no provision for climate change (see Section 

3.1.4) and the estimated costs of the scheme. 

The sensitivity of the appraisal to Discount Rates shall be assessed by calculating the BCR using a flat 

Discount Rate of 5% and 3%. 

The sensitivity of the appraisal to changes in the costs of the scheme shall be carried out by adjusting 

critical variables in the cost estimations. The project appraiser shall determine the critical variables 

informed by the level of certainty in those variables in their cost-estimation. 
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APPENDIX A  CHANGES MADE  

Section Statement Description 

3.1.4 Increasing damages 

due to climate change 

Appraisal teams shall consider damages that 

gradually change with time as a result of 

climate change by linear interpolation of 

uncapped average annual flood damages 

between appraised year 

3.1.5 Reducing the number 

of hydraulic model runs 

The guidance shall detail how the event 

probabilities or magnitudes can be adjusted 

to allow modelled present-day climate flood 

events to be reused to quickly estimate 

future flood damages allowing for climate 

change. 

3.3.2 Direct damages Stipulate that the MCH depth-damage curves 

shall or must be used but allow project teams 

to select the curve that they deem most 

appropriate. 

3.3.2 Direct damages Additional Change: Application of a factor to 

standard MCM residential depth-damage 

curves per property type to reflect larger Irish 

property sizes. 

3.4.2 Direct damages It is recommended that the approach for 

evaluating the direct damage to non-

residential properties aligns with the 

approach adopted for residential properties 

3.4.4.1 NR – Indirect damages The guidance shall highlight that in some 

circumstances it is acceptable to include the 

lost economic value from nationally unique 

industries 

3.4.4.2 NR – Indirect damages Consideration shall be given to allowing 

appraisals to include an allowance for the 

additional costs businesses incur when trying 

to limit the impact of flooding. 

3.5 Utilities Infrastructure Recommend that appraisals adopt the 

guidance within the MCH to assess the 

impact of flooding to utility infrastructure. 

3.6.1 Roads (Indirect & 

Direct) 

The current guidance could be extended to 

align with the MCH regarding road transport 

damages. 
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3.6.2 Other forms of 

transport 

To align with the principles of the PSC 

(Criteria 1), it is recommended that guidance 

is provided on assessing direct and in-direct 

damages to all forms of transport, e.g. rail, 

bus, tram, walking, cycling, sea and air. 

3.10 Adopted discount rate Align with the latest PSC guidance on 

discount rates decreasing in steps after 30 

years 

4.1.1 Appraisal baseline For appraisals considering significant changes 

to an existing scheme e.g. removal of existing 

flood embankments, project teams shall be 

required to use a ‘Do Nothing’ or ‘Do Legal 

Minimum’ type baseline so that options to do 

less than the existing practice can be 

appraised. 

4.1.2 Terminology and the 

treatment of costs in 

the baseline case 

It is recommended that the appraisal baseline 

is described using a simple and clear name. 

4.1.1 Terminology and the 

treatment of costs in 

the baseline case 

OPW shall be mindful of situations where the 

treatment of costs that may occur in the 

baseline case shall be considered, e.g. the 

cost to discontinue an existing flood storage 

reservoir (if a ‘Do Nothing’ or ‘Do Legal 

Minimum’ type baseline is adopted). 

4.4.2 Development 

Opportunities 

Disallowing benefits for the protection of 

undeveloped greenfield land avoids the 

potential for government funding being used 

to subsidise otherwise unsustainable 

development – i.e. appraisals shall not 

consider protecting greenfield land for future 

development in appraisals. The guidance 

shall clarify how brownfield and currently 

unused buildings shall be treated when 

undertaking CBA. 

3.7.1 Recreation and tourism Allow appraisals to evaluate (monetise) 

recreation and tourism where it is deemed 

significant. The guidance could signpost the 

MCH or other methods to assist with 

evaluating when it is appropriate to assess 

these benefits and the appropriate 

evaluation methods 
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4.3.1 Capping Appraisals, including the application of 

capping, shall align with what happens in 

reality. In practice, there is no real-world 

equivalent of capping of the economic flood 

damage to a property’s value. 

4.3.2 Inclusion of capping 

and write-off 

The appraisal guidance shall introduce the 

concept of property write-off. This allows 

appraisals to evaluate when a property is no 

longer able to provide a useful function due 

to the frequency of flooding. 

5.2 Risk and Uncertainty For larger investments, the appraisal 

guidance could facilitate adaptive 

management including incorporation of 

recommendations from the ongoing 

Midleton project. 

5.1 Key decision-making 

criteria 

Within the CBA guidance, the appraisal of 

large projects shall be encouraged or 

required to demonstrate that best value for 

money has been achieved via maximisation 

of benefits and the minimisation of costs over 

a range of options. Aligning with the PSC and 

best practice, the demonstration of best 

value via the maximisation of Net Present 

Value (NPV) shall be encouraged over 

Benefit-Cost Ratio (BCR), Incremental Benefit 

Cost Ratio (IBCR), or Internal Rate of Return 

(IRR). 
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APPENDIX B   RESIDENTIAL PROPERTY GROUND FLOOR 

AREA ASSESSMENT 

Refer to Report: Economic Appraisal of Flood Relief Schemes; Residential property ground 
floor area assessment (OPW, 2022) 

   

 



 

Economic Appraisal of Flood Relief 

Schemes 

Residential property ground floor 

area assessment



Economic Appraisal of Flood Relief Schemes                                           Residential property ground floor area assessment 

2031_Residential Ground Floor Area Assessment_V2.docx                                Page 0 

Contents 
 

1 Introduction........................................................................................................ 1 

1.1 Background 1 

1.2 Scope of study 1 

2 Methodology ...................................................................................................... 1 

2.1 Data used 1 

2.1.1 The Multi-Coloured Handbook 2021 ................................................................ 1 

2.1.2 National ber research tool ............................................................................... 2 

2.2 Assessment methodology 3 

3 Results ............................................................................................................... 4 

4 Conclusion ......................................................................................................... 5 

 

  



Economic Appraisal of Flood Relief Schemes                                           Residential property ground floor area assessment 

2031_Residential Ground Floor Area Assessment_V2.docx                                Page 1 

1 Introduction 

1.1 Background 

An assessment on the ground floor areas of Irish property has been undertaken to inform the 

economic appraisal of flood relief schemes. The purpose of this assessment is to determine the 

difference in size between the ground floor areas of Irish property and those used to compute 

depth-damage curves for the Multi-Coloured Handbook. This report details the methodology of the 

assessment, the results, and presents a conclusion.  

1.2 Scope of study 

The scope of this study included a review of the relevant information and data from: 

• The Flood and Coastal Erosion Risk Management Handbook for Economic Appraisal 2021 

(Multi-Coloured Handbook) 

• The National Building Energy Rating Research Tool1 

Data from the National Building Energy Rating Research Tool was analyzed and processed so that a 

conclusion could be drawn on the difference between the ground floor areas of Irish residential 

property and those used for the Multi-Coloured Handbook. 

2 Methodology 

2.1 Data used 

2 . 1 . 1  T H E  M U L T I - C O L O U R E D  H A N D B O O K  2 0 2 1  

The Flood and Coastal Erosion Risk Management Handbook for Economic Appraisal, colloquially 

termed the Multi-Coloured Handbook (MCH), provides a methodology for assessing the benefit of 

flood risk management. When combined with knowledge on the costs of the proposed scheme, the 

user can assess the relationship between the benefits and the costs, allowing for the appraisal of a 

flood relief scheme. 

To allow for calculating the damage (benefit) to residential properties, the MCH provides depth-

damage curves for 5 different residential property types. Detailed depth-damage data is also 

provided for each property type by flood duration, building age, social grade, and flood water type. 

This depth-damage data is based on economic, not financial values. Flood damage potential has 

been estimated by collecting details of the effect of flood water of varying depths and durations on 

the components of a dwelling’s inventory and building fabric. The standard residential data from the 

MCH was compiled from ground floor plans, the susceptibility of building fabric features for each of 

these properties, and the susceptibility of inventory items for each property. The depth-damage 

curves are updated on an annual basis.  

                                                   

 

1 The National BER Research Tool is available from https://ndber.seai.ie/BERResearchTool/ber/search.aspx. For 
this assessment it was downloaded on the 16th September 2022. It is updated daily. 
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The MCH is complemented by a much more extensive manual, the Multi-Coloured Manual (Penning-

Rowsell et al., 2013). The Multi-Coloured Manual also includes supporting information which give 

ground floor plans for 28 typical dwelling types in Great Britain that have been used to derive the 

residential depth-damage curves.   

2 . 1 . 2  N A T I O N A L  B E R  R E S E A R C H  T O O L  

The Building Energy Rating (BER) Research Tool gives researchers access to statistical data from the 

BER scheme which is administered by the Sustainable Energy Authority of Ireland. Under the BER 

scheme a building which is put forward for sale or lease requires a BER certificate. A BER certificate is 

also required to avail of grants for energy-efficiency improvements to the home. The BER certificate 

has been compulsory since January 1st 2009. For GDPR purposes, information that could identify a 

person/persons are not included in the dataset (names, addresses etc.). 

BER assessments are published by assessors who have completed training under the National 

Framework of Qualifications and registered with SEAI. BER assessors are responsible for ensuring 

that, within reason, the data compiled and inputted to SEAI approved calculation software, and all 

other related and recorded calculations are an accurate representation of all characteristics relevant 

to the energy performance of the building. This includes surveying the floor area in accordance with 

the Domestic Energy Assessment Procedure (DEAP)2, the official method for calculating the energy 

performance of dwellings. SEAI has established a quality assurance system to monitor the 

performance of BER assessors.  

The BER Research Tool is a comprehensive dataset containing 211 variables for just over 1 million of 

Ireland’s 2.1 million3 houses and apartments. Amongst these variables are County Name, Dwelling 

Type Description and Ground Floor Area. These variables allow for the assessment of ground floor 

areas by building type in both urban and rural settings.  

Ground floor area calculation 

The DEAP document sets out what spaces should and should not be included in the calculation of 

floor areas.  

Unheated spaces clearly separated from the dwelling are not included. Open outdoor porch areas 

are excluded. Porches are only included if there is no separating door to the dwelling or they are 

heated. Conservatories are included if they are not separated from the dwelling. Garages are 

included if they are adjoining and heated from the main central heating system, otherwise they are 

excluded. 

Store rooms and utility rooms are included if they are directly accessible from the occupied area of 

the dwelling. The area occupied by stairwells, bay windows, door entrances or recesses, chimney 

breasts and other small areas are generally included in the total floor area. 

                                                   

 

2 DEAP downloaded for this assessment on the 7th October 2022 (https://www.seai.ie/home-energy/building-
energy-rating-ber/support-for-ber-assessors/domestic-ber-resources/deap4-software/DEAP-Manual-Version-.pdf)  
3 This is the latest Census figure from 2022 
(https://www.cso.ie/en/csolatestnews/pressreleases/2022pressreleases/pressstatementcensusofpopulation2022-
preliminaryresults/) 
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2.2 Assessment methodology 

The depth-damage curves provided by the MCH provide values at each flood depth for Total Damage 

and Total Damage per Square Meter. Dividing the former by the latter returns the ground floor area 

for that property type. These areas values are presented in Table 1 below. 

Table 1: Average ground floor area by building type from the MCH 

Residential building type Floor area from MCH (m2) 

Detached 77 

Semi-D 46 

Terrace 41 

Bungalow 92 

Flat 45 

 

At the time of this assessment, the BER Research Tool dataset has the survey results for 1.06 million 

properties. A number of steps were undertaken to filter and process this dataset to provide 

equivalent Irish figures for the ground floor areas used by the MCH. 

Firstly, the dataset was reduced to the necessary variables; County Name, Dwelling Type 

Description, Ground Floor Area, and Number of Storeys. It was then assessed to determine the 

number of duplicate properties in the dataset, as it is possible that the same property has 

undergone more than one BER assessment since the introduction of the scheme. 23,235 BER 

assessment were found to have the same building year and dimensions, however it is considered 

that a proportion of these may be identical new build properties in the same private development. 

In any case, the quantity of potential duplicates is considered sufficiently low that it would have a 

negligible impact on the results of the floor area assessment.  

The dataset was then filtered by Dwelling Type. The dwelling types used for the analysis were 

Detached, Semi-Detached, Terrace and Ground Floor Apartment. As we are only interested in 

ground floors when assessing flood damages, Ground Floor Apartment was selected from the BER 

dataset to correspond to the Flat value from the MCH. Bungalow is not an available dwelling type in 

the BER Research Tool dataset, therefore the dataset was filtered so that 1-storey detached 

properties represent bungalows and as such, these bungalows have been removed from the 

detached dataset.  

The Dwelling Type datasets were further filtered by location into nationwide, rural and urban setting 

datasets. The County Name variable includes city and rural descriptors which allowed for this. The 

urban dataset includes the cities of Dublin, Cork, Galway, Limerick and Waterford. The rural dataset 

includes the remainder of the nationwide dataset not included in the urban dataset.  

To assess the data for outliers and potential errors, a histogram was created to assess the 

distribution of the buildings’ ground floor areas. All datasets have a normal, positively skewed curve, 

as would be expected, and the datasets are deemed to be robust. Descriptive statistics of the ground 

floor area were created using the Data Analysis tool in Excel that calculate the average, median and 

sample count, amongst others. For all datasets, ground floor areas less than 20m2, of which there 

were few, were excluded from the descriptive statistics as these are deemed too small to represent 

habitable properties in reality.  
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3 Results 

Table 2 below shows the results for the assessment of ground floor areas of Irish residential property using the BER research tool. The median results from 

the BER database have been presented. As the datasets are positively skewed, the mean is dominated by larger ground floor areas and therefore the 

median is deemed to be a better representation of the typical ground floor area of a residential property.  

Table 2: Results of ground floor area assessment 

Dwelling 

type 

Floor 

area 

from 

MCH 

(m2) 

BER database 

Nationwide Urban Rural 

Median 

ground 

floor area 

(m2) 

% increase in 

floor area 

compared to 

MCH 

Sample 

size 

Median 

ground 

floor area 

(m2) 

% increase in 

floor area 

compared to 

MCH 

Sample 

size 

Median 

ground 

floor area 

(m2) 

% increase in 

floor area 

compared to 

MCH 

Sample 

size 

Detached 77 101 31% 182,350 89 15% 17,839 103 33% 164,511 

Semi-D 46 57 24% 288,198 58 27% 72,788 57 23% 215,410 

Terrace 41 45 10% 229,141 44 7% 96,290 46 11% 132,851 

Bungalow 92 114 24% 115,040 104 13% 4,506 114 24% 110,534 

Flat 45 61 36% 55,119 58 29% 25,884 64 42% 29,235 

Weighted-average % increase 23%   17%   24%  
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It is evident from the results that there is an increase in the ground floor area of Irish residential 

properties, for all dwelling types, in all settings, when compared to those used for the MCH depth-

damage data. A weighted-average of the percentage increases shows that the ground floor areas of 

Irish residential properties are typically 23% larger than their MCH equivalents. When broken down 

by location, this value is 17% for urban areas and 24% for rural areas. The results show that 

properties in a rural setting are generally larger in size than those in urban settings, as would be 

expected.  

The largest percentage increases by dwelling type when compared to the MCH are for flats, 

nationwide (36%), as well as urban (29%) and rural (42%) settings. Terraced houses show the 

smallest increase by dwelling type, 10% nationwide.   

The sample sizes are deemed large enough to be representative of that dwelling type for each 

location. Sample sizes are generally in the hundreds or tens of thousands. The exception is 

bungalows in urban settings, which have a sample size of 4,506. However, it is expected that there is 

a much smaller proportion of bungalows in urban areas compared to other dwelling types and as 

such this result can be considered representative of that dwelling type in an urban setting.  

4 Conclusion 

An assessment has been carried out of ground floor areas for residential properties in Ireland for 

comparison with those used in the Multi-Coloured Handbook. For this assessment the National BER 

Research Tool dataset has been utilized and deemed suitable for use. 

This study found that the ground floor areas of Irish residential properties are larger for all dwelling 

types when compared to those used to derive the depth-damage data in the MCH. This is also the 

case when properties are separated into rural and urban settings. The increase in ground floor areas 

were found to be greater in rural settings than those urban settings.  
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APPENDIX C  INCLUSION OF CLIMATE CHANGE DAMAGES 

-  EXAMPLE 

Sample Current Scenario Damages 

Return 
Period 

Probability Potential 
Damage 

Area under Curve 
Total Damage 

Damage after 
Scheme  

Area under Curve 
Damage Remaining 

2 0.5 €200,000   €0.00   

5 0.2 €250,000 €67,500.00 €0.00   

10 0.1 €325,000 €28,750.00 €0.00   

20 0.05 €350,000 €16,875.00 €0.00   

50 0.02 €525,000 €13,125.00 €0.00   

100 0.01 €1,000,000 €7,625.00 €0.00   

200 0.005 €2,500,000 €8,750.00 €2,500,000.00 €8,750.00 

1000 0.001 €15,000,000 €35,000.00 €15,000,000.00 €35,000.00 

 

Average Annual Damages (AAD) 

AAD = Sum of the area under the damage curve 

 = €177,625 (1) 

  

Annual Residual Damages (ARD) 

ARD = Sum of the area under curve for residual damages 

 = €43,750 (2) 

 

Average Annual Benefits (AAB) 

AAB = AAD - ARD 

= €177,625 (1) - €43,750 (2) 

= €133,875 (3) 
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Sample Mid-Range Future Scenario Damages 

Return 
Period 

Probability Potential 
Damage 

Area under Curve -  
Total Damage 

Damage after 
Scheme  

Area under Curve -  
Damage Remaining 

2 0.5 €300,000   €0.00   

5 0.2 €380,000 €102,000 €0.00   

10 0.1 €480,000 €43,000 €0.00   

20 0.05 €600,000 €27,000 €0.00   

50 0.02 €1,500,000 €31,500 €0.00   

100 0.01 €7,000,000 €42,500 €7,000,000 €42,500.00 

200 0.005 €22,500,000 €73,750 €22,500,000 €73,750.00 

1000 0.001 €40,000,000 €125,000 €40,000,000 €125,000.00 

Sum €444,750 (4) 

 

 €241,250 (5) 

 
 

Average Annual Damages (AAD) 

AAD = Sum of the area under the damage curve 

 = €444,750 (4) 

Annual Residual Damages (ARD) 

ARD = Sum of the area under curve for residual damages 

 = €241,250 (5) 

Average Annual Benefits (AAB) 

AAB = AAD - ARD 

= €444,750 (4) - €241,250 (5) 

= €203,500 (6) 
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Damages - Annualised Data 

 A B C D E F G H 

 Year Year 

No. 

Discount 

Rate 

PvD 

Current 

AAB 

Current 

AAB MRFS AAB 

(including CC) 

Present 

Value 

Benefits 

(including 

CC) 

1 2020 0 1.0000 €177,625 €133,875  €133,875 (3) €133,875 

2 2021 1 0.9615 €170,786 €133,875  €134,745 €129,558 

3 2022 2 0.9246 €164,232 €133,875  €135,616 €125,390 

4 2023 3 0.8890 €157,909 €133,875  €136,486 €121,336 

5 2024 4 0.8548 €151,834 €133,875  €137,356 €117,412 

6 2025 5 0.8219 €145,990 €133,875  €138,227 €113,608 

7 2026 6 0.7903 €140,377 €133,875  €139,097 €109,928 

8 - - - = C8 * D1 -  = G7 + €870 

(7) 

= C8*C8 

- - - - - -  - - 

51 2070 50 0.1550    €177,390 €27,496 

       -  

81 2100 80 - -  €203,500 (6) €203,500 (6)  

 

Annual increase in benefits = (€203,500 (6) – €133,875 (3)) / (2100 – 2020) = €69,625 / 80 

    = €870 (7) 

 

Total Present Value Benefits = Sum Present Value Benefits  

    = Sum (H2:H51) 

    = €3,241,768 


