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Mission statement ComCoast

MISSION OF COMCOAST (= COMbined functions in COASTal defence zones)
ComcCoast is a European project which develops and demonstrates innovative solutions for ood protection
in coastal areas.

ComCoast creates and applies new methodologies to evaluate multifunctional ood defence zones from an
economical and social point of view. A more gradual transition from sea to land creates bene ts for a wider
coastal community and environment whilst offering economically and socially sound options. The aim of
ComcCoast is to explore the spatial potentials for coastal defence strategies for current and future sites in the
North Sea Interreg Illb region.

ComCoast Goals:

- developing innovative technical ood defence solutions to incorporate the environment and the people and
to guarantee the required safety level,

- improving and applying stakeholder engagement strategies with emphasis on public participation;

- applying best practice multifunctional ood management solutions to the ComCoast pilot sites;

- sharing knowledge across the Interreg lllb North Sea region.

ComCoast Solutions:

Dependlng on the regional demands, ComCoast develops tailor-made solutions:
to cope with the future increase of wave overtopping of embankments;

- to improve the wave breaking effect of the foreshore e.g. by using recharge schemes;

- to create salty wetland conditions with tidal exchange in the primary sea defence using culvert
constructions or by realigning the coastal defence system;

- to cope with the increasing salt intrusion;

- toin uence policy, spatial planning and people;

- to gain public support for multifunctional coastal zones.

ComCoast runs from April 1, 2004 to December 31, 2007. The European Union Community Initiative
Programme Interreg I1IB North Sea Region and the project partners jointly nance the project costs of
€5,8 million.

Field of Interest WP 2

This report is written as part of work package 2 (Socio-Economic Evaluation), which is led by the
Environment Agency (UK).

WP 2: Socio-Economic Evaluation:

The goal of WP2 is to examine and make recommendations on the socio-economic evaluation of wetlands,
in order to arrive at a framework for societal acceptance and at a practical overall cost-benefit assessment,
taking into account all functional benefits, including maintenance, sustainable issues and environmental
assets of wetlands. The societal values of the anticipated wetland ecosystems to be valued are many. Key
drivers for wetland restoration are, amongst others, the EU Habitats and the Water Framework Directives,
which require the wetlands to be brought into or maintained at favourable conservation or good ecological
status. The following tasks will be undertaken:

2A. State-of-the-art methodology for the socio-economic evaluation

2B. Improvement of current practices and development of a uniform methodology
2C. Application of principles on Pilot Projects

2D. Project Management WP 2 and transnational evaluation




1.1.2 Information

Information on the ComCoast project can be obtained through the Project Management,
located at the Rijkswaterstaat in the Netherlands.

Address
Rijkswaterstaat DWW
Postbus 5044

2600 GA Delft

The Netherlands

info@comcoast.org
www.comcoast.org

Project leader
Frans Hamer
Tel +31 15 251 8518

Project Communication
Marjolein Lippe, CUR
Tel +31 182 540 650
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ComCoast

ComCoast (COMbined function in COASTal defence zones) is an international project that aims to promote
and implement an integrated approach to improving coastal defence systems. ComCoast is funded by the
Interreg 111B Community Initiative Programme in which the Netherlands (lead partner), the United Kingdom,
Germany, Belgium and Denmark are participating.

The Interreg programme covers the North Sea region for community initiatives concerning trans-European
co-operation and is intended to encourage harmonious and balanced sustainable development of the
European territories.

The ComCoast project deals with the identification and understanding of social, economic and technical
opportunities and constraints of innovative coastal and flood risk management techniques and the delivery of
a more sustainable environment. The over-arching objective of ComCoast is to share knowledge and
expertise on:

Improvement of coastal defence infrastructure and sustainable development;

Stakeholder participation; and

Set up, implementation, monitoring and evaluation of Pilot Projects.

ComcCoast also complements the Environment Agency’s development of a more strategic approach to flood
risk and Shoreline Management Plans. The principal objective is to make recommendations on the economic
valuation of innovative technigues involving the constructive use of coastal and estuarine wetlands using the
EU Habitats and Water Framework Directives as the main legislative drivers.

The project contributes towards the Agency’s “Making It Happen” targets under the themes of:
Reducing Flood Risk;
Limiting and Adapting to Climate Change;
Improved and Protected Inland and Coastal Waters; and
Enhanced Environment for Wildlife.

There are several themes within the ComCoast project which are divided into 6 work packages:
Work Package 1 - Spatial Sensing
Work Package 2 - Socio-Economic Evaluation
Work Package 3 - Civil Engineering
Work Package 4 - Participatory Action
Work Package 5 - Pilot Projects
Work Package 6 - Project Management and Knowledge Dissemination

This report includes themes that will be addressed under Work Package 2.

Work Package 2

The aims of Work Package 2 are to:
offer alternative methods of evaluating potential schemes by providing holistic evaluation methods and
future guidance in the form of a handbook; and
influence policy, planning and people by providing methodologies that are both economically and
environmentally sound.

This work package is led by the UK and includes sponsorship of three PhD students, which will examine:

i) nutrient capture capabilities of managed realignment sites;

i) fish utilisation of managed realignment sites; and

iii) the economic case for a more integrated approach to estuary management, in collaboration with the two
other studies.

The research studies aim to provide a bottom-up valuation method and demonstrate the value of new
managed realignment schemes in terms of the wider coastal or estuary benefits e.g. nutrient storage, local
fisheries, flood protection and carbon sequestration, and thereby assist in attracting additional funding to
these schemes. It is anticipated that the knowledge gained through these PhD sponsorships will be




disseminated as practical guidance and information for regulatory bodies and those organisations that are
involved in the design, implementation and management of managed realignment schemes. The guidance
will assist in improving the environmental performance of schemes at design stage and in particular enhance
the value of schemes in terms of fish utilisation and nutrient capture.

Work package 2 will also provide a link with existing estuarine and coastal strategies, build on current
research and development, and link with other Interreg projects, where the UK is a partner.

2.3  Content of this report

The main focus of this report is to review the socio-economic appraisal techniques used in the Netherlands,
UK, Belgium, Denmark and Germany.
Section 3 summarises the key features of each country’s state-of-the-art socio-economic appraisal
report.
Section 4 describes the similarities and differences between the EU partners’ approaches.
Section 5 outlines the conclusions of the report.

*
& o -
*
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3.1 Organisation of this chapter

In this section of the report, each of the partner country’s approaches to socio-economic evaluation is
outlined. Sections 3.2 to 3.6 consider the countries UK, Belgium, the Netherlands, Germany and Denmark
respectively. The information for each country is split further, into four sections: an introduction providing
information about the legal status of flood protection and guidance documents used; details of the
methodology used for cost benefit analysis; a discussion of the valuation methods used to value non-market
goods; and an outline of the overall assessment methods used to select the best project option and assess
potential projects.

3.2 UK

3.2.1 Introduction

In the UK there is no legal right to protection from flooding. The Environment Agency’, Local Authorities and
Internal Drainage Boards have permissive powers to provide flood and coastal defence in England and
Wales.

Economic appraisal is used to secure funding from the Department for Environment, Food and Rural Affairs
(Defra) in England, by demonstrating that there is a robust economic case for a particular flood risk
management or coast protection option.

The funding mechanisms vary throughout the UK as follows:

England - funding from Defra to Environment Agency, Internal Drainage Boards and Coast Protection
Authorities (until the EA takes over CPA powers shortly)

Scotland - funding from Scottish Executive to Local Authorities
Wales - funding from Welsh Assembly Government to Environment Agency and Local Authorities

Northern Ireland — The Rivers Agency is an Executive Agency of the Department of Agriculture and Rural
Development. It is the statutory drainage and flood defence authority for Northern Ireland.

In subsequent paragraphs, the procedure followed in England is discussed. Processes are similar in the rest
of the UK, with some local variations.

Guidance documents

The Ministry of Agriculture, Fisheries and Food (MAFF), which became Defra in 2001, published a series of
five guidance documents, Flood and Coastal Defence Project Appraisal Guidance (FCDPAG), between 1999
and 2001. FCDPAGS3 identifies methods for valuing costs and benefits, and sets out a decision process
based on economic criteria and provides an interpretation of how the requirements of HM Treasury’s “Green
Book” can be achieved. FCDPAGS5 provides guidance in evaluating the nature conservation assets,
archaeological and heritage assets, landscape and habitat replacement costs. A number of supplementary
notes to the FCDPAG series of documents have been issued by Defra since 2003.

In 2003, the Flood Hazard Research Centre produced ‘The Benefits of Flood and Coastal Defence:
Techniques and Data for 2003’ (known as the Multi-coloured Manual) in association with Defra. The Multi-
coloured Manual presents a range of techniques and data which can be used to value the economic benefits
of flood alleviation and coastal protection schemes. An updated version of the Multi-Coloured Manual was
issued in 2006 along with a handbook.

! In this document, the Environment Agency always refers to the English/Welsh Environment Agency, not the European Environment Agency.
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3.2.2 Cost Benefit Analysis

Climate Change

Consideration is given to the likely effects of climate change when designing and evaluating schemes. This
is done by making an allowance for sea level rise over the expected life of the scheme. Defra issued a
supplementary note to FCDPAG3 in October 2006 outlining changes in climate change policy. Previous and
current guidance for calculating future sea level rise in England and Wales is outlined in Table 3.1.

Region Net Sea Level Rise (mm/yr)

Previous Current Guidance

EUWET =

All years 1990-2025 2025-2055 2055-2085 2085-2115
South East (south 6.0 4.0 8.5 12.0 15.0
of Flamborough
Head)
South West and 5.0 85 8.0 115 14.5
Wales
North (of 4.0 25 7.0 10.0 13.0
Flamborough
Head)

Table 3.1 UK regional net sea level rise allowances

Base dates
A common base date is used for all estimates of costs and benefits for a given project. This should be within
2 quarters (6 months) of seeking approval for funding.

Costs

The whole life cost estimate for each option includes capital works, operational costs, maintenance costs,
ground investigation and survey costs, consultancy and legal fees, compensation, engineering management
and a risk budget. Capital works costs are based on quantities taken from an outline design of the flood or
coast protection options, whilst operation and maintenance costs are based on design and, where available,
historical maintenance costs. Engineering management and fees are based on the scale and nature of
works and derived by comparison with previous similar schemes. It is recommended that cost estimates are
validated by contractors and or third parties with local knowledge or experience of similar works.

Project risk is included in the cost estimate and quantified using either a Monte Carlo Risk Assessment and
calculating the 95% confidence level or assuming an optimism bias of 60% of total present value costs at
strategy (pre feasibility) appraisal stage or 30% at the scheme (detailed design) appraisal stage. These
rates of 60% and 30% can be adjusted to take account of scheme specific risks, e.g. use of innovative
technology/solutions.

Compensation costs are not incurred for financial compensation to individuals affected by flooding in the Do
Nothing (see below) or continued maintenance options. However, compensation costs are incurred if land is
adversely affected during scheme construction, (eg for remediation of damage caused in gaining access).

The total costs are calculated over the scheme life, which FCDPAGS3 guidance recommends should reflect
the longest residual life of the assets under consideration. For most schemes this is 100 years. These costs
are multiplied by a discount factor, which varies over the 100 year scheme life, to reduce the total costs of
the scheme to a present value cost (PV Cost). A discount rate of 3.5% for years 0-30, 3.0% for years 31-75
and 2.5% thereafter is used. The discount factor accounts for the fact that people value things that happen
now more highly than things that happen at some time in the future, known as ‘social time preference’.
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3.2.3

Benefits

The flood defence benefits of an option are calculated by subtracting the estimated flood damages for the Do
Something (active intervention) option from the Do Nothing option damages. Do Nothing effectively means
no active intervention; no maintenance is carried out and repairs are not undertaken.?

The flood damage for residential, industrial and commercial properties, agricultural land, caravans,
emergency services and traffic disruption is generally calculated based on the output from a hydraulic model
which calculates flood depths for a range of extreme events. Tables of damage against flood depth, such as
those in the multi-coloured manual, are used to determine the damage to each asset for different extreme
events.

The average annual damage (AAD) to assets within the study area is then obtained by aggregating the
damages for all assets and return periods.

The AAD are discounted over the scheme life using the same discount factors as those used in the cost
calculation and summed to give the present value damage (PV damages).

Frequently flooded assets (with up to a probability of flooding in any given year of 20%) may be considered
to be written off at the beginning of the appraisal period. The write-off value is used to calculate PV
damages for these assets instead of the AAD. Write-off is generally the market value of the asset for
residential properties, but may be less than the market value for commercial properties because the
damages considered are economic losses to the UK as a whole instead of financial losses to individuals. PV
damages of assets are limited (capped) to their write-off values.

Intangible benefits may also arise from the implementation of a scheme. These could include reduction of
physical and mental health/stress effects, improvements to tourism, local business and recreation, and an
enhanced physical and natural environment. The Multi-coloured Manual and supplementary notes to
FCDPAGS3 provide guidance in estimating these benefits. There is no readily available market price for the
valuation of environmental or recreational assets and therefore the calculation of these benefits is time
consuming and complex.

Benefit Cost Ratio & Option Selection
PV costs and PV benefits are used to calculate the benefit cost ratio (benefits divided by the costs, BCR) and
the net present value (benefits minus the costs, NPV).

FCDPAGS3 sets out a decision making process for the selection of the economically preferred option. The
process is based on the indicative standard of protection (determined by the land classification of the
protected area), the robustness of the BCR and the incremental benefit cost ratio, provided the BCR is
robustly greater than unity. The incremental benefit cost ratio is defined as the ratio of the additional benefit
to the additional cost, when two options with differing standards of protection are compared. The decision
process does not include any consideration of environmental, hydrodynamic, estuarine processes and
technical constraints or opportunities. Therefore it is recognised that the economic appraisal is one tool
available to aid the selection of the overall preferred option.

Sensitivity Analyses

Sensitivity of the BCR to factors including changes in costs or components of costs, assumed thresholds of
flooding, probabilities of extreme events, changes to major beneficiaries and timing to first failure of
deteriorating defences is assessed to ensure that the preferred option selection remains robust.

Valuation Methods

FCDPAG3 requires that environmental effects of schemes are always considered, but valuation in monetary
terms is not always necessary. Situations in which monetary valuation is desirable include:

schemes where all, or a significant part, of the benefits arise from the protection of a site of
environmental or heritage value;
option evaluation where some choices have a significant environmental benefit or disbenefit.

The benefits of environmental improvements can be measured by social opportunity cost or total economic
value. The total economic value is a usage based approach, which is broken down into the following
categories.

2 In Northern Ireland, the status quo is taken as the baseline case from which the other option benefits are calculated.
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3.24

Use Value — Derived from the utilisation of a productive function:
Direct use — refers to the gain from actual use which may be consumptive or not
Indirect use — refers to the benefits individuals derive from the various ecosystem functions

Non-use value — is associated with benefits derived simply from the knowledge that a resource, such as an
individual species or entire ecosystem is maintained.
Existence value — satisfaction value an individual derives by knowing that the feature exists
Bequest value — knowledge that the resource will be maintained for future generations
Philanthropic value — satisfaction individual derives from ensuring that a resource is maintained and
available for use by others.

Methods used to calculate the use and non-use values include market analysis (public pricing), contingent
valuation, replacement/substitute costs and restoration costs.

It is recommended that the method used should depend on the type of impact considered, but as a rule any
study whose objective is to measure total economic value must include contingent valuation.

Contingent Valuation

Contingent Valuation (CV) is a collective term for various survey-based environmental valuation methods
and it is most widely used for the purpose of measuring indirect and non-use benefits. CV method is based
on survey results which reflect the respondents’ perception of environmental benefit as compared with the
cost of carrying out another activity. The multi-coloured manual provides guidance on the CV method of
benefit evaluation, but mainly focuses on recreational benefits.

Assessment Methods

There are currently two approaches to incorporating some form of multi-criteria analysis into the appraisal of
flood defence and coast protection projects.

Defra Priority Scoring System

At present, Defra operates a priority scoring system to ensure that the projects of most benefit to the nation
as a whole are carried out first and to allow operating authorities to devote resources to these projects. The
system is based on three criteria — economics, people and the environment. The priority score is heavily
biased towards the economic score, which accounts for 46% of the highest possible score of 44. The people
and environment scores only account for 27% of the highest possible score each. People and environment
scores are also inversely related to the estimated project costs.

The priority score system is due to be replaced by an Outcome and Performance Measures system in April
2008.

Appraisal Summary Tables (ASTs)

ASTs are being proposed in the context of the “Making Space for Water” programme, in which the
government develops a new strategy for flood and coastal erosion risk management. ASTs are used to
summarise all the main economic, environmental and social impacts of a scheme, identifying the key
consequences of the scheme. Research into this method of multi-criteria analysis is currently being
undertaken.
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3.3.2

Belgium

Introduction

The Flemish government has permissive powers to carry out flood defence works in Belgium.

The Belgian state-of-the-art report outlines the methodology of the cost-benefit analysis of alternative options
for the update of the Sigma Plan. The Sigma Plan was approved in 1977 and was developed for
safeguarding the Schelde basin against storm tides. The plan involved the strengthening of the river dykes
and the creation of a number of controlled inundation areas. In the late 1990s, the Flemish government
decided to update the Sigma Plan in order to take account of climate change effects and of new insights in
sustainable water management. The update of the Sigma Plan became one of the parts of the development
of a joint Dutch-Flemish long-term vision for the Schelde estuary. A multidisciplinary team was formed,
which included hydrologists, engineers, ecologists and economists. Meteorological and hydrological models
were used to assess the risks of flooding and the effects of protection measures and ecosystem models to
assess regulation functions of ecosystems.

Guidance

There is no Belgian guidance on the socio-economic appraisal of flood defence projects. The methodology
of the cost-benefit analysis of the update of the Sigma Plan has been inspired by the Dutch OEI guidelines,
especially the annex to the guidelines on the valuation of environmental effects.

Cost Benefit Analysis

Climate Change
The impacts of climate change were included by assuming a rise in sea level of 60cm by the year 2100. The
effects of sea level rise for intervening years were interpolated.

Base Dates
Costs and benefits were quoted at a common base date.

Costs

The cost calculation model was used to determine comparable costs for the alternative protection measures
and nature development measures. It also took into account local information. Capital works costs were
based on outline design and other similar projects and maintenance and operation costs were based on
current costs. Other costs included the risk and impact of construction delay, engineering costs such as
consultants’ fees and health and safety, project management, compensation, land acquisition, demolition of
existing buildings, and rerouting of utility lines. Costs were calculated on an annual basis throughout the
scheme life, which was taken to be until 2100.

Benefits
Benefits were calculated as the difference between flood risk of selected measures and the baseline
scenario.

A meteo-hydraulic model was used to predict the likelihood of storms and floods for scenarios with and
without global warming and with or without flood protection measures. The model in the River Schelde
studies was used to simulate a number of flood events with return periods between 1 and 10,000 years. The
hydrological data was combined with geographical data and damage functions in a GIS based damage
model to determine the damages following flooding (or safety benefits of flood protection).

Damage functions give percentages of the total replacement value based on the water depth and speed of
inundation. The damage categories (infrastructure, economic activities and the risk to life) were valued
based on market prices whilst the victims of flooding were valued based on statistical value of lives. The
damage functions transferred results from past flooding in other countries to Belgium and the future. The
method allowed an estimation of expected damages for one year, for a given storm. These were aggregated
for the total risk using a risk function approach.

Other impacts which were considered during the River Schelde Appraisal include:
impacts of the storm surge barrier on maritime and inland navigation;
the visual intrusion due to higher or new dykes;
loss of recreational fishing in fish ponds located in the flood plains;
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damage to the agricultural activities within the floodplain;

environmental benefits of controlled inundation areas (nutrient reduction, carbon sequestration,
recreational benefits etc.).

Benefits were calculated on an annual basis, similar to costs, until 2100.

Benefit Cost Ratio and Option Selection
A cost benefit model was used to determine the cost effectiveness of various options.

Cost effectiveness was measured using net present value and discounted payback period (the length of time
before which the project becomes cost effective).

Sensitivity Analyses
A number of different economic growth rates and discount rates were used. Sea level rise of only 30cm by
2100 was considered.

Valuation Methods

To assess the benefits of projects for nature development an ecosystem function approach was used. All
goods and services of riverine wetlands were used to assess the value of newly created areas. Four major
groups were considered:
. production value;

regulation value;

recreational value; and

non-use value.

The impacts of policy measures on the regulation function were generated by the OMES-model. The OMES
model is an ecosystem model of the Schelde estuary. It was used to study the potential impact of different
management strategies and to prepare a management plan of the estuary. A number of methods were used
to value goods and services that may be provided by the natural areas. These methods included
replacement costs to value regulation functions, benefit transfer for amenity impacts of visual intrusion and
CV method studies to estimate the impact on amenity values for recreation and the willingness to pay for
non-use or passive use.

Assessment Methods

The CBA was used to compare various alternatives for updating the Sigma Plan and to select the
economically most efficient option. The results of the CBA were submitted to the policy-makers, who
considered them in combination with the results of other assessments, notably the strategic environmental
impact assessment and an agricultural impact assessment. No formal MCA was used to integrate the
results of the three evaluations.
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3.4 Netherlands

3.4.1 Introduction

Flood protection is a statutory right in the Netherlands.

The Dutch report outlines the state-of-the-art cost benefit process historically used in the Netherlands for
transport projects, but which is now used for all appraisals.

Guidance

The guidance used is the OEI Guidance “Evaluation of large infrastructural projects; Guide for cost-benefit
analysis,” in which the most important recommendation is that a social cost-benefit analysis must be used as
the appraisal method for government investments. There is an annex to the OEI document that provides
guidelines on the valuation of environmental benefits.

3.4.2 Cost Benefit Analysis

Costs

The cost estimate includes the preparation costs, investment costs during the construction period,
development costs throughout the scheme life and the costs of removal or change of destination.
Information required to estimate costs is usually provided by project team members involved in the technical
aspects of the project.

Benefits

The project benefits can be defined as the differences between a project alternative and the base case. The
base case is a combination of the best alternative investment of the available resources and the best
possible other solution for the problem to be solved with the project. The base case is usually something
different from the Do Nothing scenario and current policy.

The benefits of the project depend heavily on the effects of the project on the current situation. There are
three types of effects:

i) direct economic effects;

i) indirect economic effects; and

iii) external effects.

The direct economic effects are related to the construction, the presence and use of the project, whereas
indirect economic effects can impact on the rest of the community and the economy. External effects relate
to changes in welfare which are a result of forced consumption of non-priced by-products of the project
services. Methods of valuation of indirect and external effects are discussed in section 3.4.3. The external
effects relate to people who are not involved in the project and therefore compensation to non beneficiaries
is often provided.

Direct Effects

The direct effects provide the most important reasons for investment expenditure. In order to calculate in
advance what the demand for project services would be, a market and competition analysis is carried out. A
market analysis considers how the total demand for the services of the type which will be offered will develop
throughout the scheme life. Market analysis often incorporates specific government policy. Competition
analysis should show which part of the total demand for the type of services the project would be able to
obtain in the relevant region. The analysis takes into consideration possible future changes in national or
regional economic priorities.

Benefit Cost Ratio and Option Selection
The Netherlands uses two methods of option selection: business and social profitability analysis.

Business profitability analysis involves producing a business cost-benefit analysis for the project. The
investment and development are considered to be a private economic activity. The expected costs and
benefits for each year of the scheme are expressed at the same price level then added up. The net present
value, internal rate of return and payback period can also be calculated.

When calculating the social profitability, all monetised benefits and disbenefits for all parties within the
national economy are consolidated. The decision criteria (net present value, internal rate of return) can then
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be calculated for these benefits and disbenefits. The cost benefit appraisal must also reflect those benefits
and disbenefits which cannot be expressed in monetary terms.

Valuation Methods

The following are valuation methods used in the Netherlands to calculate the external effects on the
environment of a project.

Contingent Valuation Method (CV method)
CV method is a survey method in which respondents are asked how much they are willing to pay for the use
or conservation of natural goods, by expressing preferences for alternatives offered. Essential elements of
the survey are:

description of the natural good,;

description of payment vehicle; and

description of hypothetical market.

CV measures benefit based preferences and includes consumers’ surplus. It is said to be an appropriate
economic valuation method for environmental goods that have no indirect effect on other goods. Therefore it
is suited for the valuation of amenities but not for the valuation of natural processes.

Hedonic Pricing Method (HPM)

This is based on the idea that market goods are often traded at prices in which amenities are internalised.
HPM starts with the regression of house prices against desirable characteristics, such as a sea view. Then a
demand curve for each characteristic can be derived and used to estimate its economic value.

Travel Cost Method (TCM)

TCM relies on the assumption that people make repeated trips to recreational sites until the marginal utility
derived from a trip equals the marginal cost of the trip (marginal costs are time and transportation costs).
TCM assumes that the demand for trips to a specific site is dependent on travel costs, income,
characteristics of the site and prices of substitutes. Travel costs are related to distance.

Production Factor Method (PFM)

PFM values the benefits arising from a scheme in terms of the reduction in costs faced by a business or
individual using the resources to which the benefit applies, for example an improvement in water quality
could result in reduced costs to those involved in agriculture, fishery and industry.

Averting Behaviour Method (ABM)

ABM is suitable for valuing natural qualities by considering expenditures made to avert or mitigate negative
effects from the reduction of natural quality. ABM relies on the assumption that people perceive the negative
effects of environmental deterioration on their welfare and that they are able to adapt their behaviour to avert
or reduce these effects.

Assessment Method

The Netherlands has used a form of multi-criteria analysis similar to the UK’s Appraisal Summary Tables, for
some recent projects. These are detailed in the ComCoast Netherlands 2006 “Water Assets” paper.

Two further assessments are carried out in the Netherlands. The first method of assessment is used to
determine whether or not the project should be financed entirely by public investment or by public-private
partnership (PPP). In order to get an overall picture of the social economic advantages and disadvantages
of both, a public private comparator (PPC) is used. This incorporates information derived from both the
business profitability analysis and the social profitability analysis. If the PPC comparison is in favour of PPP,
another comparison is made between the private and public sectors. This process is called the public sector
comparison.

The second type of assessment is a post-project evaluation, undertaken following implementation of a
scheme. The lessons learnt from the project are then fed into future project appraisals.
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3.5

3.5.1

3.5.2

3.5.3

Germany

Introduction

The methods summarised in this section were taken from the state-of-the-art report written for ComCoast
and additional information supplied by Germany in response to a questionnaire supplied by Halcrow. The
German state-of-the-art report included methods used on a wide variety of projects as there is no single
generally accepted method in Germany.

Flood protection in Germany is a statutory right. The law provides for the same safety level everywhere
within the German North Sea Region.

Coastal defence is a federal responsibility and each region has a different regulatory framework, e.g. the
State Law on Dykes in Lower Saxony and the Law of Water Management, which covers coastal protection in
Schleswig-Holstein. The different frameworks result in different structural measures and different treatment
of climate change scenarios.

Consequently, a range of assessment methods is available for use and the method chosen depends on the
project drivers. Sometimes cost-benefit analysis is undertaken to allow consideration of risk in the event of
failure of the defence system. However, in many cases it may not be necessary to carry out a monetary
valuation, because the scheme has to be provided by law.

Guidance

There are currently no guidance documents advising on cost benefit analysis or valuation methods in
Germany. However guidance from other countries and groups including Defra, EEA, IPCC ORCD and the
Wadden Sea Forum, is taken into consideration.

Cost Benefit Analysis

Climate Change
An allowance for sea level rise of between 30 and 60 cm by 2050 is used.

Base dates
No base date is given to costs and benefits.

Costs

Costs which are included are bequest values and recreational values. These are opportunity costs
associated with loss/change of use of the land. In many studies, capital works, operation, maintenance,
fees, engineering, project management or compensation costs are not included and costs are not usually
discounted over time.

Benefits
The benefits considered are the functional benefits for society and impacts on other values (indirect
benefits).

The benefits derived from the avoidance of flood damage are not always calculated. In some studies only
the value of assets at risk of flooding is considered (and not the damage to these assets in the event of a
flood). Asset values are estimated on the basis of property prices.

As with costs, discounting is not included in the benefit assessment. The environmental benefits are
estimated using the valuation methods in section 3.5.3.

Benefit Cost Ratio & Option Selection

No specific option selection method is recommended. However, in some cases a decision tree may be used
or a consultation exercise with key stakeholders carried out.

Valuation Methods

In the past, goods valued in the CBA have been limited to goods with a market value, as environmental
issues and non tangible benefits have been difficult to integrate. It has been suggested that, through
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consultation with key stakeholders and allocation of monetary values to intangible benefits, the gaps in a
CBA can be minimised, thus extending the CBA.

One approach currently used is the participation of stakeholders and experts, through interviews, group
discussions or workshops. The information collected during these sessions can anticipate potential conflict
which may arise from differing economic, social and ecological interests. The information can then be used
to compare scenarios so that a monetary value can be assigned to items of concern to consultees before
incorporating them into a CBA.

Methods used for monetary assessment in Germany are benefit transfer and “willingness to pay” methods,
which are used to determine how much a customer may be willing to pay for non tangible goods, for example
the aesthetic value of nature reserves. From this it is possible to assign a market value to the goods.

Assessment Methods

A variety of assessment methods are used in Germany.

Multi Criteria Analysis
In Germany this is defined as a method used to weigh up the alternatives provided by each project. The
method combines socio-economic data, stakeholder analysis and consultation.

Strength-Weakness and Opportunities-Threats Analysis
Potential outcomes from a number of options are tabulated and compared to assess the likely impacts.

Integrative Methodical Approach

This is a more holistic approach, favoured for use in Integrated Coastal Zone Management strategies. It is
not really an assessment method, but rather a procedure that sets out the steps required in the assessment
(such as definition of scenarios, definition of criteria, impact analysis etc.) and suggests methods for each
step.
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3.6.1

3.6.2

3.6.3

Denmark

Introduction

The Danish government has permissive powers to provide flood protection in Denmark.

The Danish report outlined the state-of-the-art valuation methods used in Denmark, but details of any cost
benefit appraisal methods were not included. Some inferences about this process have been taken from
case studies included in the Danish report

Guidance documents

In 1999 the Danish Ministry of Finance published guidance for undertaking socio-economic consequence
valuations. The guidance outlines methods for the valuation of non-market goods and states that the
valuation of these goods should be undertaken wherever possible. There are also guides produced by the
Environmental Assessment Institute and the Danish Ministry of Traffic for valuation of non-market goods.

Cost Benefit Analysis

It appears that a cost benefit analysis was undertaken for the Skjern River Project. Based on the description
included in the Danish report, it is possible to make a number of assumptions regarding the cost benefit
analysis methods employed in Denmark with particular reference to the this project.

Costs
Costs include the project costs, operation and maintenance costs and forgone land rent.

Benefits
The benefits include items such as saved pumping costs, denitrification and outdoor recreation. These are
likely to have been calculated using the valuation methods described in section 3.6.3.

Discount Rates

Various discount rates have been used in the cost benefit analysis for the Skjern River project: 3%, 5% and
7%. At present there is no specific guidance as to which rate is used, but it is recommended that the rate
varies between 3 and 7%.

Valuation Methods

The Ministry of Finance recommends using consumers’ behaviour or willingness to pay to value non-market
goods. Information to enable the valuation is gathered following consultation with general public.

The methods of valuation used are divided into pricing methods (non-preferenced based methods) and
willingness to pay (preference based methods), which are further divided into indirect (revealed preference
methods) and direct methods (stated preference methods).

Pricing methods (non-preferenced based methods)

These methods value the costs of alternative or replacement goods and include:
Re-establishment costs — The value of a given habitat is the cost of re-creating that habitat elsewhere.
Political Costs — Considers the money spent on environmental protection scheme, money can be divided
into creating or operating the habitat.
Alternative costs — The valuation is based on the cost of securing the goods via alternative methods. The
alternative cost will vary depending on the methods used, e.g. price of clean drinking water.
Dose-response — This gives the value of the effect on the environment following an event, e.g. pollution
of a lake results in a reduced fish population.

Willingness to pay (preference based methods)

As mentioned willingness to pay methods are spilt into either indirect or direct valuation methods. Indirect
methods assess citizens’ willingness to pay from evidence of their costs for travelling to or living by a certain
environment. Direct methods use surveys and consultation to ask the citizens what they would be willing to
pay for an environment.
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Indirect Methods
These relate values to citizens’ demonstrated willingness to pay and have the advantage that they are based
on the actual behaviour of the citizens and not on answers to hypothetical questions.

Methods include:
Dose response — This is the same as for non-preference based methods except for the way the
response is valued.
Avoiding methods — These are similar to the method known in the Netherlands as the Averting
Behaviour Method described in section 3.4.3.
Hedonic — This analyses the connection between quality of the environment and the prices of marked
goods. Itis mainly used when comparing house prices before and after an environment has been
changed e.g. better view or impact of noise.
Travel cost method —Analysis of the cost of travelling to a place with recreational opportunity provides
demand functions which are used to estimate the value of the recreational amenity.

Direct Methods
In these methods the citizens are directly involved with the valuation process.

Methods include:
Contingent Valuation Method (CV) — Although the most widely used, this method has been criticised as
the respondent does not always fully understand the project detail and may be influenced by the survey

situation.

Conjoint Analysis — Respondents rank given alternatives in a questionnaire asking for their willingness to
pay.

Choice experiments —Citizens are asked to choose between several alternatives in order to value their
choice.

In addition to the valuation methods above, benefit transfer can be used. This is a shortcut that avoids the
need to use a valuation method, by taking values of non-market goods from previous studies, either directly,
or with some alteration to account for differences between the previous study site and the site being
assessed.

A table in the report outlines the goods for which each valuation method can be used. Only a small number
of these valuation methods were used in the Skjern project. These included willingness to pay.

Assessment Methods

No details of assessment methods were given in the state-of-the-art report, because no assessments have
been carried out in the coastal zone to date.
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4.2

4.3

4.4

4.5

This aim of this section is to highlight the main similarities and differences between the various appraisal
methods undertaken in each of the five partner countries. Each country undertakes a benefit cost appraisal;
however, few details of this were provided in the German and Danish reports and therefore this aspect
cannot be considered in depth for these countries. The German and Danish reports focussed mainly on the
valuation methods used to calculate non-tangible goods. All five countries do, however, outline their
approaches to the valuation of intangible goods, which are discussed in this section. A summary of the main
findings are shown in the appendix table in Section 6.

General

In the UK, Belgium and Denmark the governments only have permissive powers with regard to flood defence
whereas the German and Dutch governments have statutory obligations to maintain safety levels. In
Belgium the government makes the decision to invest in flood defence and this is translated into the
programme and budget of the Department of Public Works. The Environment Agency carries out a similar
process in England and Wales. By itself, this decision has no legal status. However, the Flemish
government and the Environment Agency do have permissive powers to enter land and carry out flood
defence works when necessary.

In the UK the socio-economic approach relies heavily on the cost benefit analysis and the valuation of non
tangible goods is not widespread. This results in decisions that are naturally weighted towards the
economically preferred option. In the Netherlands, joint consideration of economics, environment and
emotion (human responses) underpins all scheme appraisals. In comparison, in Germany there is a wide
variation in the use of cost benefit analysis and valuation of non-market goods, which depends on the driver
for the project in question.

Guidance

All countries except Belgium and Germany have governmental guidance documents, although Germany
does refer to a number of papers and guidance provided by groups in other countries, including Defra, and
Belgium has adopted a practice similar to that taken in the Netherlands and the UK. In the Netherlands and
the UK, the guidance offers advice on both cost-benefit analysis and valuation methods and in Denmark the
guidance only covers valuation methods.

Climate Change

In the UK, Belgium, and Germany an allowance for the influence of climate change is included in project
appraisals, mainly through consideration of sea level rise. In the UK this is subject to regional and temporal
variation but is estimated to be 95-114cm in England and Wales by the year 2115. Belgium and Germany
allow for sea level rise of up to 60cm sea level rise by 2100. In Belgium the impact of climate change is
included as a sensitivity analysis and options where appraised with and without the impacts of sea level rise.
There is no mention of climate change within the reports from the Netherlands or Denmark. The Dutch OEI
guidelines do not mention climate change because they are primarily intended for transportation projects.
However, in the cost benefit analyses of flood defence projects, such as the “Room for Rivers” project,
climate change is taken into account using the official scenarios issued by the national meteorological
institute.

Cost Benefit Analysis

All the partner countries undertake some form of cost benefit analysis.

Costs

The scheme costs considered by the UK, Netherlands and Belgium include capital works, operation and
maintenance costs. It appears (from the Skjern River project) that Denmark also includes these factors. In
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4.7

4.8

4.9

Belgium, Denmark and the UK these costs are based on similar projects and historical costs (maintenance
and operation). In the Netherlands the costs are sourced from project team members involved in the
technical aspects of the scheme design. In Germany the approach can be different, depending on the
project. Operation and maintenance costs are not always included.

Benefits

In the UK, Belgium and the Netherlands the benefits are calculated as the difference between the benefits of
an option and a baseline scenario, which in the UK (except Northern Ireland) and Denmark is currently the
Do Nothing scenario. However, in the Netherlands the baseline scenario is the “base case”. Thisis a
combination of the best alternative application of the available investment resources and the best possible
other solution for the problem that the project addresses.

The UK and Belgium use various modelling software to calculate damages for a number of combinations of
scenarios and flood events. The annual damages are then discounted over the scheme life.

In the UK the appraisal period is generally assumed to be between 50 and 100 years and it is determined by
the life of the longest-lasting asset of the proposed scheme. In Belgium the scheme life is similar (in the
case study given, the scheme was assumed to last until 2100). The approach in the Netherlands is also
similar to the UK.

In Denmark the calculation of benefits appears to be based on the valuation of non-market goods and
intangible benefits, in contrast with UK projects, in which intangible goods are rarely included in the cost
benefit analysis.

Discounting

Discounting is used in all countries except Germany, where whole life costs and benefits are not used. The
discount rates used vary between 2.5 and 7%. In the UK the discount rate varies throughout the scheme life
from 3.5% in year 0 to 2.5% after year 75. In Denmark, Netherlands and Belgium it is recommended that the
discount rate of 4% is used which remains constant throughout the scheme life. Other discount rates of 3
and 7% are used as part of the sensitivity analysis in Denmark and Belgium.

Option Selection

The method of choosing the economically preferred option once the benefit cost appraisal has been carried
out differs between the Netherlands, Belgium and UK. In Belgium the approach is to eliminate options in a
stepwise process. The UK method compares all the options and selection of the economically preferred
option is predominantly based on the benefit cost ratio. In the Netherlands option selection is carried out on
the basis of social profitability. However the decision making processes for all three countries relies on
economic criteria such as net present value.

Valuation

Each country employs a number of valuation methods. In most cases, these are similar from country to
country. For example, all countries use the contingent valuation method.

In the UK, intangible goods are rarely included in the cost benefit analysis due to the complexity of the task.
Similarly in Germany it would appear that the idea of valuing non tangible goods is reasonably new and it is
hoped that ongoing research will result in better valuation of non tangible goods.

Each country relies heavily on an input from local stakeholders and the public gained through various
consultation exercises, for example interviews and workshops, to enable the values of certain goods to be
calculated.
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Assessment

In England, Germany and the Netherlands, a multi-criteria approach is used to determine whether or not the
scheme is feasible. In England, the priority score is built up using economic, social and environmental
factors. In Germany categories include socio economic, location, administrative, ecological and economic
interests. Similarly in the Netherlands the factors included are referred to as green and financial issues and
opinions.

Scoring, weighting and ranking of the options are used in all three countries. Generally the options are
scored against each criterion, which may be weighted (in England the weighting is biased towards the
economic criterion), and ranked.

In England a target for the overall score is set by Defra in each financial year and this must be reached
before approval for government funding is given. This process is soon to be replaced by a new system of
outcome measures. In Germany and the Netherlands the options are ranked.

A second multi-criteria approach is currently being researched in the UK, Appraisal Summary Tables. As
with the Defra priority score the approach considers economic, social and environmental impacts whilst
incorporating scoring and weighing. A similar method has been used on projects in the Netherlands.

Germany employs a further two assessment methods: the strength- weakness and opportunities-threats
analysis and the integrative methodical approach.

Multi-criteria assessment methods are not undertaken in Belgium or Denmark in addition to the cost benefit
analysis. However, their cost benefit analyses are extended to include more of the intangible social and
environmental benefits as monetary values.
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The UK, the Netherlands and Belgium appear to have very similar approaches to cost benefit analysis. The
German and Danish approaches seem to be somewhat different, largely because methods vary from project
to project, with no single national approach.

All countries undertake valuation methods to assess the monetary value of intangible goods, although the
extent to which this is done varies. Every country listed the contingent valuation method as one of its
methods for doing this. Once intangible goods have been valued, they can be incorporated into a cost
benefit analysis.

The cost benefit analysis assesses the economic viability of the scheme. However as part of the overall
socio-economic appraisal other aspects need to be considered including the environment and social impacts.
Multi-criteria analysis can be used to merge all the information to determine whether or not a scheme is
feasible. Germany, the Netherlands and parts of the UK use a form of multi criteria analysis, whereas
Belgium and Denmark consider the other aspects as part of an extended cost benefit analysis.
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Summary Table of EU Partners’ approaches to Socio-Economic Analysis

Netherlands Belgium Germany Denmark
Flood Defence Legislative Status Permissive Statutory Permissive Statutory Permissive
Cost Benefit Analysis
Guidance documents published by the government specific to socio- (FCDPAG3 & 5, (OEI guidelines, No official guidance No Guidance (Ministry of Finance
economic analysis The Green Book) supplements valuation document, but the Documents guidance for working

of Nature, Water and
Soil in CBA &
Valuation of Spatial
Qualities)

Dutch OEI guidelines
were used to inspire
the Sigma Plan
update.

out socio economic
consequence
valuations 1999)

(Ministry of Traffic
guidance for working
out socio economic
consequence
valuations 2003)

Other guidance

(Multi-Coloured
Manual)

A de facto standard
methodology is
enclosed in the
following documents:

(1) flood damage
assessment tool
developed by
University of Ghent
and the Hydraulics
Research laboratory

(2) terms of reference
for specific studies on
flood defence projects

(3) technical proposal
for the Sigma Plan
study submitted by the
winning consortium

Background and
assistance papers for
defining and
evaluating scenarios in
flood risk
management.

(Environmental
Assessment Institute
that outlines methods
for the valuation of
non-market goods)

Allowance for climate change

(Defra guidance)

(SLR 60cm till 2100,

(SLR 30cm to 60cm

No guidelines

30cm in sensitivity until 2050)

analysis)*
Costs and benefits updated to prices at a common base date? (2004)* No No
Option selection process (decision making (the decision tree) (cost benefit model Voluntary

process PAG3)

— stepwise approach)*

Sensitivity analyses carried out?

(Coastal defence
system)

(it is recommended)

Consultation used?

(to determine
options and issues of
concern)

(in early study
phase with local
stakeholders for the
pre-selection of
potential controlled
inundation areas)*

(with stakeholders
in workshops,
interviews etc)

(Under the coastal
protection law, it is
mandatory to consult
the stakeholders)

Costs included

Capital works

(based on outline
design)

(based on outline
design and similar
project)

Depends on project

(based on outline
design)

Operation costs

(based on design
and historical details)

Depends on project

(based on design
and historical details)

Maintenance costs

(based on design
and historical details)

(current costs)*

Depends on project

(if known)

Risk

(optimism bias 60%
at strategy, 30% at
project appraisal or
Monte Carlo derived
confidence limits)

(impact of
construction delays)*

Depends on project

(various methods:
expected values ,
sensitivity analyses,
wor st-case and best-case
or Monte Carlo)

Fees (Legal fees etc) No* Depends on project Sometimes
Engineering (Consultants’ fees, Health and Safety etc) (mark-up)* Depends on project (Consultants’ fees)
Project Management (mark-up)* Depends on project

Compensation

Not for Do Nothing/Do
Minimum, but is
included in ‘with
scheme’ options

Notin CBA .Ina
separate agricultural
impact study, the
required compensation
for the agricultural
sector was estimated*

Depends on project

Any additional costs not listed above?

(ground
investigations,
surveys,
compensatory habitat
costs)

Land acquisition,
demolition of existing
buildings, rerouting of
utility lines*

Opportunity costs
including bequest
values, recreation
values

(Sometimes
recreation values,
environmental costs)

Use of discount factor over scheme life to determine whole life
present value costs

(3.5, 3 & 2.5%)

(4%)

(4% & 7% in
sensitivity analysis)*

Not usually.

(3,5 & 7%)

Scheme life

(based on longest
lived asset n scheme.
usually 100 yrs)

(dependent on life
span of project)

(to 2100)*

(dependent on life
span of project)
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Netherlands

Belgium

Germany

Denmark

Benefits

How are direct benefits calculated?

Flood damage in base
case minus flood
damage with project

Difference between
flood risks of selected
measurement and
baseline scenario*

As functional benefits
for society and
impacts on other
values — differs from
project to project.

Differs from project to
project.

Is flood damage assessed for a range of return period events?

(several return
periods used and

(12 return periods
between 1 and 10000

No damage assessed
but loss of use

Average Annual yrs)* assessed
Damage calculated)
How is flood damage calculated? (using flood depth (damage functions)* Unaccounted -
versus damage curves
in Multi-Coloured
Manual)

Are discount factors used for benefits to determine whole life present * No -

value benefits?

Are the damages/benefits to society as a whole calculated, rather Both * Both

than to an individual or particular group?

Criteria for writing-off properties and timing of write-off (when a property’s None* No

risk of flooding

exceeds 100% or as

low as 20% in some

cases)
Property prices (market values) (market values)* Functional values
Are flood damages to a property capped at a maximum value (market value of (market values)* No

property)

Inclusion of the impacts on the natural environment in CBA (translate physical (translate physical Create functional
impacts from EIA into impacts from EIA into values by categorising
welfare effects) welfare effects)*

Assessment Criteria

Benefit Cost Ratio (BCR) No

Net Present Value No

Internal rate of return No No

Pay back Period Reported on but not No

used

First Year Rate of Return No No

Valuation Methods

Total Economic Value No

Contingent Valuation * (direct)

Benefit Transfer * (direct)

Non preference-based methods (Pricing)

Re-establishing costs (replacement /

substitute costs)

Political costs (defensive

expenditure)

Alternative costs No

Dose response (productivity losses)

Preference Based Methods

Indirect — dose response (productivity losses)

Indirect — avoiding methods No

Indirect — hedonic pricing (visual intrusion of

dykes on house
prices)*

Indirect — travel cost method

Direct — Conjoint Analysis No

Direct — Choice Experiments No (recreational and

non-use value of
controlled inundation
areas)*

Production Factor Method (market analysis) (productivity losses

in agriculture)*

Weighting No (politicians
decision)

Indirect - Damage Costs Avoided (avoided pollution No

control costs owing to
positive impact of
controlled inundation
areas on water
quality)*

Indirect — Defensive Expenditure (Relocation costs)
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Netherlands

Belgium

Germany

Denmark

Indirect/direct Restoration Costs

Assessment methods

Multi-Criteria Analysis

(Priority Score
combines BCR,
environmental, social)

(social, economical,
ecological)

Dynamic Actor Network No (engagement of
stakeholders)
Strength-Weakness and Opportunities-Threats Analysis Can be used for
options identification
Integrated Methodical Approach No (participatory
integrated
assessment)
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