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Executive Summary 
 

This document sets out to investigate the potential for integrating ecosystem services and the Ecosystem 

Approach into Flood and Coastal Erosion Risk Management (FCERM) activities at the Environment 

Agency.  In particular, it demonstrates the practicalities and challenges of incorporating ecosystem 

services assessments into FCERM maintenance activities. 

It examines the policy drivers for delivering ecosystem services and the Ecosystem Approach in England 

and the current way in which FCERM is delivered.  The key reasons why ecosystem services should be 

used in FCERM are explored.  It considers some of the key practicalities and issues in performing an 

ecosystem services assessment and uses three case studies from different regions in England to illustrate 

the use of ecosystem services assessments for different maintenance challenges.  Environment Agency 

staff involved in the assessment process provided valuable feedback on the usefulness of the approach.  

Case study 1: Appraisal of maintenance options on a flood alleviation scheme at New 

Colliter’s Brook, Bristol.  Dredging, regrading and vegetation removal is proposed on a flood 

alleviation scheme constructed in the 1970s.  However, the area is a well-used local green space on the 

edge of a large urban area and is subject to numerous pressures.  An expert based ecosystem services 

assessment considered the ecosystem services currently provided by the site and the change in provision 

under three possible management options.  The EA’s proposed scheme was the best performing option.  

Case study 2: Appraisal of options for the withdrawal of maintenance at Jervaulx, River Ure, 

in North Yorkshire.  The river is causing extensive damage to the existing flood banks, with 

maintenance estimated to cost £7k per year for 1.5 miles of river.  However, flood defences only protect 

low-grade agricultural land and the costs compared to the benefits can’t be justified.  On the other hand, 

the area could act as a demonstration site for reconnecting the floodplain and restoring natural 

processes, could enhance a salmon spawning site and has great tourism and recreation potential.  An 

ecosystem services assessment considered four possible options, with the most radical option for full-

scale removal of banks and restoration of ecological processes delivering the greatest benefits.   

Case study 3: Options appraisal for a flood storage reservoir at Beckingham Marshes on the 

River Trent in Nottinghamshire.  Beckingham Marshes acts as a flood storage reservoir, protecting 

the town of Gainsborough from flooding.  However, it also supports a large area of arable farmland, part 

of the site is managed by the RSPB as wet grassland for breeding waders, and a major wind turbine 

scheme is planned for the area.  An expert based ecosystem services assessment of some of the possible 

options for the site was able to highlight the synergies and trade-offs that would be achieved under each 

option and was effective as an initial screening exercise.  

Key findings 

 Ecosystem services are the benefits that people derive from the natural environment.  It is a way of 

recognising the natural environment for the many and multiple benefits that it provides.  The 

Ecosystem Approach is a broader concept that incorporates ecosystem services, but moves beyond.  

It is a strategy for the integrated management of land, water and living resources that promotes 

conservation and sustainable use in an equitable way, with people at its heart. 

 Adopting the Ecosystem Approach / ecosystem services is a key policy objective of the EU and UK 

Governments and is here to stay.  Work has moved from policy proposals to the practicalities of how 

an ecosystem approach is delivered on the ground.   
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 There is a mismatch between government policy statements and practical delivery of FCERM with 

regard to ecosystem services.  EA staff currently use a very small number of criteria to assess FCERM 

projects and should expand assessments to consider a wider range of ecosystem services. 

 An ecosystem services assessment has many advantages for the Environment Agency.  It brings 

together people from different functions at the EA to examine the wider costs and benefits of a 

scheme, promotes more sustainable solutions that optimise multiple benefits, enables a more 

systematic understanding of how changes in the environment affect people, is a useful tool for 

engaging with stakeholders and the public, and promotes solutions that fit with local priorities.   

 A tiered assessment approach is appropriate, with the level of detail dependent upon the scale (and 

level of controversy) of the project being assessed.  Many FCERM maintenance projects are small in 

scale and budget and do not warrant a time-consuming and highly detailed quantitative assessment 

or monetary valuation.  However, larger projects do warrant more detailed assessment work and the 

tiered approach provides a suitable framework.   

 Despite its relative simplicity, an expert based assessment of change in ecosystem service delivery 

under alternative management options is an extremely useful approach.  This level of assessment is 

quick and simple and may be all that is required for straightforward maintenance issues.  It is also 

useful as an initial screening and information gathering exercise for more complex projects.   

 One of the key benefits of the Ecosystem Approach is that it brings together different parts of the 

Environment Agency, and potentially different stakeholders, to work together.  There are huge 

benefits to staff and to project outcomes of merely talking through a common project with people 

from different backgrounds.   

The advantages of integrating the Ecosystem Approach into FCERM operations are numerous.  However, 

a number of challenges and barriers to uptake remain.  These include the time and resources 

implications, technical challenges, changing Environment Agency ways of working, philosophical issues, 

and a number of other practical issues presented in this report. 

Suggestions 

 It is strongly recommended that efforts continue to operationalize the approach at the Environment 

Agency.  Numerous case studies now exist and there is no need for more.  Rather the priority is to 

co-ordinate activities with other parts of the organisation and to roll out the approach.     

 An ecosystem services assessment should be applied to all significant capital works projects and to 

some maintenance projects.  It will be necessary to develop rules to decide which maintenance 

activities require an assessment and to what level of detail.  Some initial suggestions are presented. 

 There are a number of people and projects across the Environment Agency that are currently 

tackling the issue of ecosystem services and how to embed the Ecosystem Approach, particularly in 

relation to the Water Framework Directive.  There is real scope for combining ecosystem services 

assessment with WFD assessment to enable a fully holistic assessment of the environment.  A joint 

approach would be more efficient than developing two separate procedures.   

 Practical steps for integrating ecosystem services assessment into EA business are presented.  These 

include: developing operational guidelines, facilitation and training, extending the SAMP IT system to 

include more costs and benefits, creating a dedicated Operations team, and promoting linkages 

between FCERM and WFD / RBM planning processes.
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1  Introduction 
 

This document sets out to examine the potential for integrating ecosystem services into Flood and 

Coastal Erosion Risk Management (FCERM) activities at the Environment Agency in England.  In 

particular, it demonstrates the practicalities and challenges of incorporating ecosystem services 

assessments into FCERM maintenance activities.  This section begins by describing what is meant by 

ecosystem services and the related concept of the Ecosystem Approach.  It goes on to set the context 

for why FCERM maintenance operations are the focus of the work and outlines the purpose and 

contents of the remainder of the document.  

 

1.1 What are ecosystem services and the Ecosystem Approach? 

1.1.1  Ecosystem services 

Ecosystem services are most simply defined as the benefits that people derive from the natural 

environment.  These range from food and timber production to the natural regulation of flood peaks 

that prevents our towns and cities from flooding; from soaking up carbon dioxide to providing a place for 

recreation.  Different types of ecosystem service are shown in Box 1, and a more complete list of 

ecosystem services and their definitions is provided in Appendix A.   

 

Box 1: Different types of ecosystem service 

 Provisioning services: tangible physical and energetic goods obtained from ecosystems, e.g. food 

and fibre. 

 Regulatory services: benefits obtained from ecosystem processes that regulate aspects of the 

environment, e.g. air quality, climate and water regulation. 

 Cultural services: non-material benefits people obtain from ecosystems, e.g. recreation, aesthetic 

experiences, health and wellbeing. 

 Supporting services: services comprising internal processes within ecosystems essential for the 

production of all other ecosystem services, e.g. soil formation, primary production, nutrient cycling.   

 

Long-term sustainability requires careful stewardship and an appropriate balance between potentially 

competing demands.  For many years, however, the environment has typically been managed to 

maximise single or just a few economically favoured ecosystem services, such as agricultural production 

or flood defence, at the expense of all others.  Recently though, awareness and attitudes have begun to 

shift, and the environment is now being increasingly regarded as ‘multi-functional’ delivering a range of 

environmental, social and economic benefits to society.  This is evident in current environmental policies 

such as the Water Framework Directive, Habitat Directive, CAP Reform, the Flood and Water 

Management Act, and the Natural Environment White Paper, which are encouraging a re-appraisal of 

land and water management options reflecting the intimately interconnected nature of all ecosystem 

services and their beneficiaries.  The evaluation of ecosystem services provides an appropriate 

framework by which this re-appraisal can be undertaken.   

The term ‘ecosystem services’ gained currency in the 1980s and 1990s, but it was the publication of the 

Millennium Ecosystem Assessment in a series of reports commencing in 2004 that brought the approach 

to widespread political attention.  This has been followed by further major assessments into the status of 

ecosystems, the services that they provide and the economic benefits, most notably the UK National 

Ecosystem Assessment (NEA), and The Economics of Ecosystems and Biodiversity (TEEB) initiative.  The 
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concept has been hailed as a ‘paradigm shift’ in how we conceive of and, ideally, then manage our 

relationship with the natural environment.  It has been quickly adopted by scientists, practitioners and 

policy makers, yet systemic considerations have yet to deeply influence decisions and practice.  

Frameworks for the evaluation of ecosystem services have been developed, with the most common 

classification scheme being that derived by the Millennium Ecosystem Assessment.  This defines four 

categories of ecosystem service, described in Box 1.  The concept of ecosystem services is widely 

supported; the challenge, however, is how to operationalize these ideas, including overcoming the 

barriers presented by legacy ‘silo’ regulation and budgetary limitations, assumptions and vested 

interests.  Applying the concept to real practical management situations is a key goal of this report. 

 

1.1.2 Principles of an Ecosystem Approach 

The Ecosystem Approach was defined by the Convention on Biological Diversity as: 

“…. a strategy for the integrated management of land, water and living resources that promotes 

conservation and sustainable use in an equitable way” 

It is a broader concept than that of ecosystem services although ecosystem services do form part of the 

approach.  At its heart it describes an ethos for natural resource management that is sustainable, holistic 

and involves people.  It shares similarities with the goals of sustainable development. Twelve key 

principles have been defined and are shown in Box 2. 

Box 2: The 12 key principles of the Ecosystem Approach (from the Convention on Biological Diversity)  

1. The objectives of management of land, water and living resources are a matter of societal choices. 

2. Management should be decentralized to the lowest appropriate level.  

3. Ecosystem managers should consider the effects (actual or potential) of their activities on adjacent 

and other ecosystems. 

4. Recognizing potential gains from management, there is usually a need to understand and manage 

the ecosystem in an economic context. 

5. Conservation of ecosystem structure and functioning, in order to maintain ecosystem services, 

should be a priority target of the ecosystem approach. 

6. Ecosystems must be managed within the limits of their functioning. 

7. The ecosystem approach should be undertaken at the appropriate spatial and temporal scales. 

8. Recognizing the varying temporal scales and lag-effects that characterize ecosystem processes, 

objectives for ecosystem management should be set for the long term. 

9. Management must recognize that change is inevitable. 

10. The ecosystem approach should seek the appropriate balance between, and integration of, 

conservation and use of biological diversity. 

11. The ecosystem approach should consider all forms of relevant information, including scientific and 

indigenous and local knowledge, innovations and practices. 

12. The ecosystem approach should involve all relevant sectors of society and scientific disciplines.  

 

1.1.3 The ecosystem services cascade. 

The ecosystem services cascade has been developed as a way of illustrating the links between the 

natural environment, the ecosystem services that it provides and the value that society places on it.  It is 

illustrated in Figure 1.1.  In essence, the natural environment (e.g. woodland) provides a series of 

ecosystem functions (just one of which may include slowing the passage of water), which in turn 

provides ecosystem services (e.g. flood protection).  These ecosystem services provide benefits to people 
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(e.g. benefits of not being flooded) and society choses to place a value on these benefits.  Hence, in this 

example, people may be willing to pay for woodland to be planted in a catchment as it ultimately 

benefits them through a reduction in flood risk.      

All ecosystem services have a value to society, but many are not traded on the open market or even 

necessary owned by anyone.  Hence they have tended to be forgotten about and ignored when making 

decisions about how we manage the environment, and in some places this has led to a deterioration in 

the quality of the environment.  If we can start to recognise these services then we are in a much better 

position to make better, more informed decisions, leading to a more sustainable future.   

 

 

Figure 1.1:  The ecosystem services cascade (from Potschin & Haines-Young 2011). 

 

1.2 Flood and Coastal Erosion Risk Management (FCERM) 

In 2009, it was estimated that around 5.2 million, or one in six, residential and commercial properties 

were in areas at risk of flooding from rivers, the sea and surface water (EA 2009a).  The Environment 

Agency is responsible for managing much of this flood risk, and is the lead organisation working on flood 

risk from main rivers, the sea and reservoirs.  It is also responsible for overall Flood and Coastal Erosion 

Risk Management strategy in England and for allocating government funding for new capital schemes 

and maintaining existing assets.  Over the period from 2012 to 2015, funding allocated by government 

(Defra) for FCERM works in England amounts to approximately £550-600M per year, with about half of 

this spent on capital expenditure and the other half spent on revenue (Defra 2013).  Furthermore, new 

partnership funding arrangements are attracting additional funding from other sources where grant-in-

aid alone is not sufficient to fund a scheme.  Overall expenditure on FCERM amounted to £636M in 2012-

13, which was 53% of the Environment Agency’s total spending (EA 2013a).  

As part of its FCERM responsibilities, the Environment Agency has a statutory duty under the 

Environment Act 1995 to protect, restore and enhance the environment when carrying out its flood risk 

management activities and to comply with the requirements of European and National legislation.  

Government has also become increasingly interested in achieving multiple benefits in the work that it 
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funds, to achieve greater value for money.  An alternative way of looking at this is that a multifunctional 

focus will also avert damaging the interests of the beneficiaries of ecosystem services that may have 

been historically overlooked.  Managing flood risk at catchment scale, working with natural processes, 

and involving stakeholders more closely in decision making are all being encouraged at present.  An 

ecosystem approach, and the assessment of ecosystem services, is compatible with and indeed requires 

these emerging ways of working.  There are clear opportunities to achieve multiple objectives that could, 

given the size and scale of the Environment Agency’s FCERM activities, lead to a step-change in the 

sustainability of FCERM in England and influence wider systemic practice throughout the sector.  

 

1.3 Why focus on FCERM maintenance activities? 

This report focuses on FCERM maintenance activities rather than capital works.  There are a number of 

reasons for this choice: 

 Maintenance projects constitute a large proportion of the EA’s FCERM activities. 

 Maintenance projects are almost always much smaller in terms of budget and timeframe, so it is 

less clear how or if incorporating ecosystem services would be useful. 

 Capital works projects always include an assessment phase.  The process by which ecosystem 

services assessment can be incorporated into capital works projects is therefore more 

straightforward, as it merely involves extending the existing assessment process.  This is not 

always the case in maintenance projects, which are highly variable in terms of the nature and 

extent of the assessment process. 

 The use of ecosystem services in a number of FCERM capital works projects is currently being 

investigated by the Environment Agency in a separate project run by NEAS, hence there was a 

need to avoid duplication of effort. 

 

1.4 Aims and contents of this report 

This primary audience for this report is FCERM managers at the Environment Agency.  However, it will 

also be of relevance to staff across other parts of the business, many of whom are likely to encounter 

ecosystem services / the Ecosystem Approach in their line of work.  People from outside the EA may also 

find it of interest, including both the wider FCERM community as well as those from a broad range of 

organisations grappling with the challenge of operationalizing ecosystem services and the Ecosystem 

Approach. 

The aims of this report are to introduce people to the ideas around ecosystem services and the 

Ecosystem Approach, to examine the context that FCERM operates in at present, and to illustrate the 

potential use of ecosystem services assessments in FCERM maintenance operations.  No prior knowledge 

of ecosystem services is expected.  The report is focussed on FCERM in England, and the specific 

legislation and policy documents described in the report relate primarily to England, but would be mostly 

applicable to other parts of the UK.    

The remainder of the report is structured in the following way: 

 Section 2 examines background and context: why the EA should be taking ecosystem services 

seriously, the context that FCERM operates in at present, and the key advantages for using 

ecosystem services in FCERM.  
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 Section 3 provides some of the key practicalities in applying the approach, an outline of how to 

do an ecosystem services assessment in practice, the idea of a tiered approach to assessment, a 

summary of some of the main issues, and it provides a list of key sources of further information. 

 Section 4 describes three case studies where an expert-based ecosystem services assessment has 

been applied to real FCERM maintenance issues. 

 Section 5 describes the results of a survey conducted with Environment Agency staff who took 

part in the ecosystem services assessment, to find out their views on the process. 

 Section 6 provides some conclusions, including presenting the key findings of the report, 

particular challenges in instigating the approach, and some suggestions on overcoming these and 

taking the approach forward. 
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2  Background and Context 
 
This section sets out the background and context for integrating ecosystem services into Flood and 

Coastal Erosion Risk Management (FCERM) practices at the Environment Agency.  It starts by 

considering the policy drivers for ecosystem services and the Ecosystem Approach: why the EA needs 

to take them seriously.  It then considers the policy drivers for the water sector and establishes that 

there is strong overlap.  The next section considers how FCERM policies are delivered in England at 

present and the current role of ecosystem services in FCERM.  The final element of this Section briefly 

outlines some of the key reasons why we should use ecosystem services in FCERM, including why it 

matters and the key advantages for the EA. 

 

2.1  What are the policy drivers for delivering ecosystem services and an 

ecosystem approach? 

Ecosystem services and the Ecosystem Approach have been fully adopted by policy makers at 

international and UK Government levels.     

 

2.1.1 International and European policy 

The Ecosystem Approach was adopted into international policy through the Convention on Biological 

Diversity.  The Convention provides the internationally recognised definition of the Ecosystem Approach 

(see Section 1.1.2), provides operational guidance and recommends its application.   Hence all 

signatories of the Convention, including the UK, have agreed to adopt the Ecosystem Approach.  In 2010 

the Conference of the Parties agreed the Aichi Biodiversity Targets.  These set out a number of strategic 

goals and targets for the conservation of biodiversity to 2020 and include specific reference to ecosystem 

services.  Strategic Goal D is to “enhance the benefits to all from biodiversity and ecosystem services”. 

Complementing the Aichi Biodiversity Targets, the EU has developed a new EU Biodiversity Strategy to 

2020.  The headline target is: 

“Halting the loss of biodiversity and the degradation of ecosystem services in the EU by 2020, and 

restoring them in so far as feasible, while stepping up the EU contribution to averting global 

biodiversity loss.” 

The strategy includes a number of targets and actions that make specific reference to maintaining and 

restoring ecosystems and their services. 

Incorporating ecosystem services into policy has moved beyond just the biodiversity arena.  Europe 

2020: A strategy for smart, sustainable and inclusive growth is the EU's flagship growth strategy for the 

current decade.  It establishes resource efficiency as the guiding principle for other EU policies.  A large 

number of further policy initiatives are derived from this overarching strategy, such as Regional policy 

contributing to sustainable growth in Europe 2020.  This recognises the importance of investing in 

natural ecosystems, especially urban green areas, floodplains and nature for recreation, as a source of 

economic development.  In addition, existing EU Directives such as the Water Framework Directive and 

Habitats Directive are now aligning their objectives with the targets of the Europe 2020 strategy. 

Negotiations are currently underway regarding Common Agriculture Policy (CAP) reform.  Although the 

end results of the negotiations are yet to be confirmed, it is clear that this policy will also begin to align 

more closely with other EU strategies and directives.  The UK government has expressed a desire to use 
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CAP reform to achieve greater environmental benefits and to expand the scope of future agri-

environment schemes to include a wider range of ecosystem services.  It should be noted that 

agriculture and regional development combined contribute to over 80% of the annual EU budget. 

 

2.1.2 National policy 

The key policy instrument by which ecosystem services and the Ecosystem Approach are being rolled out 

in England is the Natural Environment White Paper 2011 – The Natural Choice: securing the value of 

nature (HM Government 2011a).  The White Paper states that: 

“The natural world, its biodiversity and its ecosystems are critically important to our well-being and 

economic prosperity, but are consistently undervalued in conventional economic analyses and decision 

making” 

It is concerned with “mainstreaming” the value of nature, “creating a green economy, in which economic 

growth and the health of our natural resources sustain each other”, and strengthening the connections 

between people and the natural environment.  Thus ecosystem services are at the heart of this 

document.  The White Paper is itself underpinned by two major studies: the National Ecosystem 

Assessment and “Making Space for Nature” (the Lawton Report). 

The Natural Environment White Paper has influenced a number of other Government policies that will 

affect how the Environment Agency operates: 

 The Water White Paper 2011 – Water for Life (HM Government 2011b) and the subsequent Draft 

Water Bill 2013 - highlight the multiple benefits of a healthy water environment and the need to 

tackle water pollution and over abstraction.  It promotes a catchment-based approach to water 

quality and diffuse pollution. 

 Biodiversity 2020 (Defra 2011b) - This document describes biodiversity strategy for the decade.  

It aims to ensure that the value of biodiversity is reflected in decision-making in the public and 

private sector.  In terms of water management it sets out the intention to protect water 

ecosystems through a river basin planning approach and to promote approaches to flood and 

erosion management that conserve the natural environment and improve biodiversity. 

 National Planning Policy Framework (DCLG 2012) – sustainable development is now at the heart 

of England’s planning policy.  Conserving and enhancing the natural environment is part of this 

framework and it is stated that the planning system should contribute to and enhance the 

natural and local environment by (amongst others) recognising the wider benefits of ecosystem 

services. 

 The Green Book (HM Treasury 2003) – this provides guidance on how publicly funded bodies 

should prepare and analyse proposed policies, programmes and projects to obtain the best 

public value and manage risks.  In 2012 a new supplementary guidance was produced on 

Accounting for environmental impacts (Dunn 2012).  A key recommendation in this guidance is 

the use of the ecosystem services framework to ensure that the full range of environmental 

impacts from a proposed policy or project is included in policy appraisal. 

In addition to the policy documents described above, Defra has published a number of guidelines on 

ecosystem services and the Ecosystem Approach including:  

a.) Securing a healthy natural environment: An action plan for embedding an ecosystems approach 

(Defra 2007a) 

b.) An introductory guide to valuing ecosystem services (Defra 2007b) 

c.) Delivering a healthy natural environment (Defra 2010a) 
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d.) What nature can do for you (Defra 2010b). 

These documents are all relevant to the Environment Agency and state the government’s objective 

(through Defra) of embedding the Ecosystem Approach and the assessment of ecosystem services into 

policy making and delivery.  Specifically, Securing a healthy natural environment (Defra 2007a) states the 

following:  

“In order to further embed an ecosystems approach, Natural England, the Environment Agency and 

the Forestry Commission will need to ensure that its principles are clearly reflected in their corporate 

plans, strategies and delivery plans and that the approach is then effectively operationalised at all 

levels within their organisations.” 

The document lists a number of actions, several of which apply specifically to the EA and the other arms-

length bodies.  Actions include mainstreaming the Ecosystems Approach, valuing ecosystem services in 

decision making, setting targets and indicators on an ecosystems basis, identifying and addressing 

evidence needs, and piloting practical application of ecosystem services valuation. 

 

2.2 What are the policy drivers for the water sector, and specifically FCERM, 

in England? 

It is beyond the scope of this report to describe the policy drivers for the water sector in detail, but a 

Table is included in Appendix B to provide further information on key European and English legislation. 

  

2.2.1 European legislation 

FCERM policy and practice is heavily influenced by European legislation.  The most significant legislation 

is the Water Framework Directive, the Floods Directive, and the Habitats / Birds Directives.  Amongst 

other requirements these set out the need for River Basin Management Plans and Flood Risk 

Management Plans. 

In addition to these environmental directives, assessment of the Environment Agency’s projects and 

plans is influenced by the Strategic Environmental Assessment Directive and the Environmental Impact 

Assessment Directive.  These set out the requirement to perform a Strategic Environmental Assessment 

on Flood Risk Management Plans, although this is voluntary on Catchment Flood Management Plans 

(CFMP) and Shoreline Management Plans (SMP).  Environmental Impact Assessments are applied to 

FCERM capital projects, often in conjunction with WFD and Habitat Regulation assessments.   

 

2.2.2 National legislation 

FCERM policy and practice has to adhere to large number of Government Acts including the Land 

Drainage Act, Water Resources Act, and Environment Act.  Further details are provided in Appendix B.  Of 

particular relevance to FCERM is the Flood and Water Management Act which addresses flood risk 

management in England and Wales and ensures the supply of water.  It gives the Environment Agency an 

overview of all flood and coastal erosion risk management and implements recommendations of the Pitt 

Review (Pitt 2008).  Other recent legislation of relevance to FCERM includes the Natural Environment 

White Paper and the draft Water Bill which are described in the section above (Section 2.1.2).   

 

2.2.3 Key Policy 

Whilst the European and national legislation described above provides the statutory underpinnings for 

FCERM policies, this is translated into practical guidance through a number of key policy documents.  
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Some of these, such as Biodiversity 2020, the National Planning Policy Framework, and the Green Book 

are outlined in the previous section.  Two further policy documents are of particular relevance:   

The National Flood and Coastal Erosion Risk Management Strategy for England – was published by the 

Environment Agency in 2011 as part of the requirements of the Flood and Water Management Act 2010.  

It sets out a national framework for managing the risk of flooding and coastal erosion.  Although the 

strategy does not endorse the Ecosystem Approach by name, it is compatible with it.  For example it: 

 Aims to achieve environmental, social and economic gains consistent with the principles of 

sustainable development and promotes achieving multiple benefits through FCERM projects.  

This is highlighted throughout the strategy.   

 Advocates a community focus and partnership working, encouraging direct community 

involvement in decision making. 

 Promotes more sustainable approaches to FCERM, particularly working with natural processes 

and adopting non-structural as well as structural measures to manage risk. 

 Encourages planning for the long term and linking with other plans such as River Basin 

Management Plans and habitat creation. 

 Makes specific mention of ecosystem services, including water quality, water provisioning, 

climate change mitigation, amenity value and biodiversity, in addition to flood storage and 

regulation of runoff. 

EA Asset Management Plan 2011 to 2015 

The Asset Management Plan sets out the EA’s approach to managing FCERM assets, whether owned and 

managed by the EA or by third parties.  The plan does not mention ecosystem services or the Ecosystem 

Approach but does acknowledge the potential impact of works on the environment.  The management 

plan aims to take into account climate change, recreational benefits, habitats, and the wider 

environmental benefits of maintaining existing or building new assets.  It is acknowledged that schemes 

are assessed using rules agreed with government to ensure the work is good value for money and 

reduces flood risk. 

 

2.2.4 Policy mechanisms 

FCERM legislation and policy is put into practice through a number of different policy mechanisms.  

These are outlined in Table 2.1. 

Table 2.1: Main policy mechanisms for delivering Flood and Coastal Erosion Risk Management in England 

Policy mechanism Description 

Catchment Flood Management Plans 
(CFMP) 

These are high-level planning tools that set out objectives for flood risk 
management across each river catchment and estuary.  They have been 
produced for the 68 main catchments in England and are designed to 
set the overall direction of flood risk management in a catchment. 

Shoreline Management Plans (SMP) SMPs are similar to CFMPs and set the strategic direction for how 
coastal flood and erosion risk is managed.  They set out sustainable 
management policies and explore how this can be achieved for the 
coast for the next 20, 50 and 100 years.  There are 20 SMPs that cover 
the English coastline.  

Surface Water Management Plans 
(SWMP) 

A requirement of the Flood and Water Management Act, a SWMP is a 
long-term action plan to manage surface water in an area.  It should 
influence future capital investment, drainage maintenance, public 
engagement and understanding, land-use planning, emergency planning 
and future developments. 
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Local Flood Risk Management Strategies  Lead Local Flood Authorities were designated under the Flood and 
Water Management Act.  They have a legal duty to develop, maintain, 
apply and monitor a strategy for local flood risk management in their 
areas. 

Flood Risk Management Plans (FRMP) Under the Flood Risk Regulations (Floods Directive) FRMPs have to be 
produced and published by December 2015 covering flooding from 
rivers, the sea and reservoirs.  The exact approach is still under 
discussion. 

Multi Agency Flood Plans Emergency response plans, required under the Civil Contingencies Act 
to help reduce, control or ease the effects of flooding. 

River Basin Management Plans (RBMP)  The central tool for setting out the objectives and actions required to 
achieve the goals of the Water Framework Directive. The plans state the 
environmental objectives for the river basin district and explain the 
measures necessary to achieve good ecological status or potential. 

 

 

2.3 How are FCERM policies delivered at present and what is the current 

role of ecosystem services in FCERM? 
 

2.3.1 Appraisal of flood and coastal erosion risk management 

Appraisal of flood and coastal erosion risk management: A Defra policy statement (Defra 2009) 

In 2009 Defra issued a policy statement on how FCERM projects should be appraised.  The statement 

confirms the move to a risk based approach.  It goes on to outline the appraisal process, which includes a 

key step to value the impacts of the proposal.  As well as valuing the impacts of property and land, the 

statement recommends a valuation of ecosystem services, stating: 

“Where practical the environmental impacts should be assessed using an ecosystem services 

approach. This means valuing the environment according to the range of goods and services it 

provides to people and how these benefits might be altered by different options. Where any proposals 

change the ecosystem services provided, these changes should be assessed and quantified to give a 

value for the impact, thereby providing a comprehensive assessment of the impacts of all changes due 

to the different options.” 

Step-by-step appraisal guidance is provided in some further documents.  These are recommended by the 

Defra policy statement and are widely recognised within the FCERM community.  Key documents 

include:    

 Flood and Coastal Erosion Risk Management Appraisal Guidance (FCERM-AG) (EA 2010a) 

Detailed step-by-step guidance on the whole appraisal process.  This is the recommended guide 

for EA staff although it is mainly used for capital schemes. 

 Flood And Coastal Erosion Risk Management: Economic Valuation of Environmental Effects (eftec 

2010) 

Concerns one particular stage of the appraisal process – that of providing a monetary valuation 

of environmental impacts using value transfer.  The guidance recommends using an ecosystem 

services framework and ecosystem services are mentioned extensively throughout.   

 Multi-Coloured Manual (The benefits of flood and coastal risk management: a handbook of 

assessment techniques) (FHRC 2010)  

This manual has been the standard tool for evaluating costs and benefits of FCERM projects and 

assets for several years and includes instructions and look-up tables for a number of impacts.  It 
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is currently being updated through an EA sponsored project, to expand the number of categories 

that are valued and to include the latest figures. 

 

2.3.2 Prioritisation and funding  

Outcome Measures  

These are measures of specific outcomes that the Environment Agency is expected to achieve, to 

demonstrate the delivery of the Government’s stated policy aims and objectives for FCERM.  They are 

therefore the means by which flood risk management projects and assets are assessed.  They are set by 

the Government and the current version is shown in Box 3 (below).  These are highly significant as 

projects will not receive government funding unless they have been assessed and score well against 

these criteria.  Hence they define the basis on which FCERM is delivered.  

 

Box 3: Outcome measures 

OM1 The ratio of the whole life present value benefits (Pvb) to the whole life present value costs (PVc) 

from projects in the Flood Defence Grant in Aid (FDGiA) capital investment programme.  

OM2 Number of households moved out of any flood probability category to a lower probability 

category.  

OM3 The number of households with reduced risk of coastal erosion.  

OM4  Hectares of water dependent habitat or intertidal habitat created / improved or kilometres of 

rivers protected to help meet the objectives of the Water Framework Directive.  

OM5 The proportion of households and businesses in highest risk areas that receive the Floodline 

Warnings Direct (FWD) service.  

OM6 Proportion of residential units within planning decisions where the application has been refused 

or has been amended in line with Environment Agency advice. 

 

Flood and Coastal Resilience Partnership Funding (Defra 2011a) 

In 2011 Defra produced a policy statement setting out new arrangements for how new FCERM capital 

projects would be funded from 2012-13 onwards.  In this arrangement, the government, through the 

Environment Agency, will only pay for a proportion of the costs of a project, with the remainder to be 

funded by partner organisation such as local councils and beneficiaries of the scheme.  There are four 

categories under which projects can attract grants (Flood Defence Grant-in-Aid), and these are the 

Outcome Measures 1-4 listed above.  Of most interest here is Outcome Measure 1 (OM1).  The 

government define this as all benefits arising, where not valued and paid for under OMs 2, 3 and 4.  They 

go on to declare that: 

“Such benefits might include protection for businesses and in terms of enhancing agricultural 

productivity, ecosystem services, and avoided damages to public and private infrastructure.” 

This greatly broadens the scope of things that can be valued compared to the traditional approach. They 

go on to state that guidance is available separately for the valuation of such benefits i.e. FCERM appraisal 

guidance and the Multi-Coloured Manual. 

System Asset Management Plans (SAMPs) 

A flood defence asset is defined as an asset that would, by its failure, increase the likelihood of flooding 

from a main river or the sea to people, property, and infrastructure or designated environmental sites.  

The Environment Agency has produced and maintains asset management plans for all flood risk 

management assets across England.  SAMPs are a collection of essential data and tools to allow the 
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assets to be managed appropriately over the short, medium and long term (whole life management) and 

are the primary tool used by the EA for maintenance and management of these assets.   

The SAMP system includes a calculation of the Outcome Measures and the associated costs and benefits 

for each asset system.  Three categories of costs and benefits are calculated, based on weighted annual 

average damages defined in the Multi-Coloured Manual:  

1. Residential property 

2. Non-residential property 

3. Agricultural land 

Agricultural damage costs are typically much lower than costs / benefits to properties.  Furthermore, the 

list of categories above is much narrower than that suggested in the Flood and coastal resilience 

partnership funding policy statement (above).  Hence most decisions on the maintenance of FCERM 

assets and the funding of new projects are based predominantly on the number of properties removed 

from flooding, with some provision for statutory environmental obligations.  This is a more limited 

assessment then the recent Defra policy statement recommends for capital projects.    

 

2.3.3 Maintenance 

Protocol for the maintenance of flood and coastal risk management assets (EA 2011c) 

The Environment Agency asset maintenance protocol sets out the EA’s approach to maintaining flood 

and coastal risk management assets in England.  It describes how they decide which assets they maintain 

and how they work with those affected by their decisions.  It aims to ensure the best use is made of 

limited resources.  Funding will only be given to maintain assets that fall into one of three categories:  

1. There is a strong economic case (based primarily on reducing flood risk for people and property). 

2. The assets are required to protect designated environmental features. 

3. There are legal commitments to continue maintenance. 

Where assets do not fall into any of the above categories the EA will consider stopping maintenance.  

Before doing so they will consult closely with stakeholders and explore possible options.   

Maintenance Programmes: 2013/14 Allocation Guidelines (EA 2012a) 

Current allocation guidelines allocate funding based on the benefit cost ratio and the number of 

households in the significant impact zone.  The source data for maintenance allocation comes from 

SAMPs and the benefit cost ratio is based primarily on properties defended.  There is currently no 

consideration of wider ecosystem services.  Again, this is a narrower assessment than that recommended 

by Defra guidelines for new capital projects.  

FCERM Asset Management Maintenance Standards 2012 (EA 2012b) 

The Environment Agency has a statutory duty to protect, restore and enhance the environment when 

carrying out its flood risk management activities.   It also has to comply with the requirements of 

European and National legislation including the Water Framework Directive (WFD), Birds Directive and 

Habitats Directive.  The maintenance programme is therefore screened to ensure that it complies with 

the WFD, and when needed a WFD assessment is undertaken.  Maintenance options are listed in the 

manual showing the conservation value of each option.  The manual states that “ecosystem services, 

climate change adaptation and the Water Framework Directive are key drivers for the sustainable 

management of our natural resources.”  However, ecosystem services are not mentioned again in the 

document and are not taken into account in the screening process.    
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2.3.4 Working with natural processes 

The Pitt Review (Pitt 2008) made a number of recommendations that have shaped FCERM policy and 

practice in recent years.  One of these was Pitt Recommendation 27: 

 “Defra, the Environment Agency and Natural England should work with partners to establish a 

programme through Catchment Flood Management Plans and Shoreline Management Plans to 

achieve greater working with natural processes”. 

The Environment Agency has produced two reports in response to the recommendation in which they 

set out the context and approach, and provide techniques and case studies: 

 Working with Natural Processes to Manage Flood and Coastal Erosion Risk (EA 2010b) 

 Greater working with natural processes in flood and coastal erosion risk management (EA 2012c) 

Working with natural processes means taking action to manage flood and coastal erosion risk by 

protecting, restoring and emulating the natural regulating function of catchments, rivers, floodplains and 

coasts.  The approach is designed to work alongside rather than replace traditional hard engineered 

solutions.  It is recognised that working more with natural processes should also realise a wide range of 

other benefits, from creating new habitats and enhancing biodiversity to providing large expanses of 

green space for recreation and amenity.  The EA reports suggest that ecosystem services assessment can 

be used to ensure that appraisal takes full account of the ecosystem costs and benefits of a proposed 

solution.  It goes on to state that “….these changes should be assessed and quantified to give a value for 

the impact, thereby providing a comprehensive assessment of the impacts of all changes resulting from 

the different options.”  Working with natural processes is clearly compatible with the Ecosystem 

Approach, with both promoting multi-functional land and water management. 

 

2.4 Why use ecosystem services in FCERM and what are the advantages for 

the Environment Agency? 

There are a number of good reasons why ecosystem services and the Ecosystem Approach should be 

used in FCERM.  Some of the main reasons are listed here: 

 FCERM (or WFD) can no longer be regarded as single outcome activities.  For many years, the 

environment has typically been managed to maximise a single function, at the expense of all others 

and this has led to environmental degradation, unintended consequences and poor value for money.  

The Ecosystem Approach provides a way for breaking down silos and considering multiple objectives 

simultaneously. 

 There is a need for more strategic land and water management.  The need for achieving multiple 

benefits and thereby better value for money is being pursued across all areas of government, and 

the work of the Environment Agency is no exception.  European Directives are also being more 

closely aligned to achieve multiple benefits. 

 There is a greater need to understand and categorise the multiple services that the natural 

environment provides, and the impacts that projects, plans and policies have on these.  If particular 

ecosystem services are not recognised, they are given no value and are not taken into account in 

decision making. 

 It enables a wider set of values to be incorporated into decision-making. 

 Finally, the government has signed up to the approach and the EA is, therefore, expected to 

implement it. 

 



14 
 

The Ecosystem Approach is a holistic strategy for people-centred environmental management.  Hence its 

adoption has the potential to provide a number of advantages to the EA: 

 Improved communication 

 Opportunity to identify options that fit with local priorities 

 Improved understanding of who wins and who loses 

 Opportunities to identify missing or degraded services 

 More systematic understanding of how changes in the environment affect people 

 Take account of environmental costs and benefits in decision making 

 Identifying unintended consequences 

 Optimising multiple benefits 
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3  Practicalities and Issues 
 

This section describes some of the key practicalities of performing an ecosystem services assessment 

of a Flood and Coastal Erosion Risk Management (FCERM) project.  The aim is not to provide detailed 

step-by-step framework guidance or operational instructions, as that information exists elsewhere, 

but rather to outline the key steps and to discuss some of the main issues. 

 

3.1  Engaging with stakeholders 

Involving stakeholders is a key part of the Ecosystem Approach and involving them in an ecosystem 

services assessment can be highly beneficial.  The ecosystem services framework provides a useful 

method for engaging with stakeholders, although it may be necessary to adjust the language when 

talking to members of the public.  Any project that has the potential to cause significant change at a site 

or that is controversial in some way should be particularly careful to fully engage with stakeholders.  Very 

small scale projects will require less effort. 

A key advantage of involving stakeholders in the assessment process is that it gives a voice to the people 

who really know and use the site, and may reveal different priorities compared to regulatory authorities 

such as the EA.  A public that has been fully engaged throughout will also accept change at a site much 

more readily.  This is in line with standard ideas on stakeholder engagement where the Environment 

Agency (and others) should move from approaches based on Decide-Announce-Defend (DAD) to one of 

Engage-Deliberate-Decide (EDD).  A fuller discussion of stakeholder engagement is beyond the remit of 

this report, but should follow best-practice outlined elsewhere (e.g. EA 2009b).   

 

3.2 How to do an ecosystem services assessment 
 

For full details of the practicalities of carrying out an ecosystem services assessment please see: 

Realising the value of nature (EA 2013b): Framework guidance for the Environment Agency on 

ecosystem services assessment (DRAFT). 

The key steps involved in performing an ecosystem services assessment are outlined in Box 4 (modified 

slightly from Realising the value of nature).  The steps provide a logical sequence to enable a 

comprehensive assessment to be carried out.  The steps are described briefly below.  

Box 4: Key steps required to perform an ecosystem services assessment 

Step 1:  Identify environmental aims and objectives 

Step 2:  Define and describe study area 

Step 3:  Identify stakeholders 

Step 4:  Identify ecosystem services 

Step 5:  Determine management options 

Step 6:  Assess changes to ecosystem services  

Step 7:  Conduct more detailed assessment and / or valuation 

Step 8:  Identify revised management options or mitigation 
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Step 1: Identify environmental aims and objectives  

This step (along with Step 2) sets the context for the assessment.  What are the aims and objectives of 

the project?   For example this could be assessing maintenance proposals for an asset, assessing a capital 

works proposal, early options appraisal for a site, considering the consequences of withdrawal of 

maintenance and so on.  Is it a maintenance programme over a whole catchment / sub-catchment or a 

plan for a single site or asset? 

Step 2: Define and describe study area 

This is important as it defines the extent of the ecosystem services that are being considered.  If 

maintenance of a single asset only affects the ecosystem services of a very small area then the impacts 

are likely to be small and any assessment will be small in scale.  More often, however, a proposal will 

impact upon a larger area of floodplain or catchment and this should be defined in advance of carrying 

out the assessment.  The assessment process works equally well at a whole catchment (or even broader) 

scale. 

Step 3: Identify stakeholders 

The first step is to identify stakeholders, who can then be involved in the later steps of the assessment 

process.  It is beyond the scope of this document to describe this process, but there are numerous 

approaches to identify and engage stakeholders and best practice should be followed. 

Step 4: Identify ecosystem services 

This step is important as it highlights the benefits that the area is already providing and gives an 

indication of the relative importance of these at the particular location being assessed.  It may show that 

some ecosystem services that are not usually valued explicitly are particularly important.  This can most 

easily be achieved at a stakeholder or staff workshop, although it can be done as an individual exercise.  

The most appropriate approach is to provide a list of ecosystem services along with standard definitions.  

The most commonly used list is that of the Millennium Ecosystem Assessment (MEA 2005), with a few 

modifications, and this is provided in Appendix A.  However, other ecosystem services typologies are 

possible.  The lists provided by either the National Ecosystem Assessment (UK NEA 2011) or The 

Economics of Ecosystems and Biodiversity (TEEB 2010a,b) project are particularly appropriate as they 

take into account recent developments in thinking since the MEA, have been through an extensive 

period of peer review,  and the NEA list is adapted for use in the UK.  Workshop participants are asked to 

determine if each ecosystem service in turn is relevant at the study area, and to rate its relative 

importance on a 3-point scale. 

Step 5: Determine management options 

An assessment of ecosystem services is particularly useful where a range of management options are 

possible at a site.  These can be determined in-house by EA staff, or for maximum stakeholder buy-in, 

can be based on the ideas of the stakeholders.  Even where only one main option is being considered, 

that option should be assessed against a baseline (“counterfactual”) option.  This would most likely be an 

option to continue with the current management, or a “do nothing” option (or both). 

Step 6: Assess changes to ecosystem services  

This is the most important step in an ecosystem services assessment.  A key concept here is that the 

assessment is considering “marginal change”; that is the assessment is of the change in ecosystem 

service provision and not the absolute value.  In this step the participants in the assessment process 

consider how the management option(s) decided in Step 5 will affect the provision of each ecosystem 

service in turn.  Usually only those ecosystem services considered relevant at the site (from Step 4) are 
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considered.  Change in ecosystem service provision is scored on a scale from +3 to -3 as shown below.  

Note that this uses the same scale that is commonly used in Environmental Impact Assessment, making 

the process readily understandable to EIA practitioners. 

Major increase  +3  Major decrease  -3 

Moderate increase +2  Moderate decrease -2 

Minor increase  +1  Minor decrease  -1 

No overall change 0  Unknown  ? 

There are number of different ways in which the scores of the different individual participants can be 

brought together to produce a consensus.  The most useful methods are: 

 To simply produce an average score for the change in each ecosystem service by taking the 

average of each individual participant. 

 To hold a group discussion (following an individual scoring exercise) so that consensus is 

reached. 

 To weight each experts’ score in some way.  This could be based on self-reported knowledge of 

the particular ecosystem service, some group consensus on the knowledge of each individual, or 

a weighting based on the interest and influence of the stakeholder organization that the 

individual is representing.  All of these weighting methods add an extra layer of opaqueness to 

the assessment, so are not always beneficial.   

The end result of an expert participatory assessment will be a table showing the impact of each 

management option on each ecosystem service, which can be visualized using spider diagrams or bar 

charts.  Please see the case studies in Section 4 of this report for examples. 

Step 7: Conduct more detailed assessment and / or valuation 

The end of Step 6 provides an opportunity to take stock of the assessment and the results obtained.  At 

this point a decision can be made on whether a more detailed assessment is necessary and what form 

that should take.  See Section 3.3 for further details.   

Step 8: Identify revised management options or mitigation 

The final step is to revise the management options in the light of the results obtained by the assessment.  

The assessment can be used to choose the preferred option when many have been appraised.  

Alternatively, an option can be improved, or entirely new options can be designed, to take into account 

additional ecosystem services that may have been neglected when the project was first designed or to 

enhance the multiple benefits of a scheme.  The process can be iterative, so that the new option(s) can 

be assessed at Step 6, and further improved if necessary until the best possible solution is reached. 

 

3.3 Tiered assessment approach 

An ecosystem services assessment can be performed at a number of different levels of detail.  These fall 

into four different types: 

 Tier 1 – Semi-quantitative expert assessment 

 Tier 2 – Simple quantitative modelling or monetary valuation based on initial value transfer 

 Tier 3 – Detailed quantitative modelling or monetary valuation based on detailed value transfer 

 Tier 4 – Bespoke site-specific research 

The level of detail required depends on the size, potential impact, and level of controversy of the project.  

For small projects with little impact it may not be necessary to do anything more than a Tier 1 
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assessment.  This may include many small maintenance projects routinely carried out by EA staff.  The 

amount of effort, cost and level of expertise required increases as you move up the tiers.  

  

 
Figure 3.1: Tiered assessment approach (adapted from Realising the value of nature, EA 2013b) 

 

Tier 1 – Semi-quantitative expert assessment 

This step uses experts and/or stakeholders to perform a simple assessment based on their judgement 

and is described in the section above.  This is quick and easy to perform and the only requirement is for a 

facilitator who understands the process.  It is excellent as a means of engaging a wide range of people 

with an interest in the site, and as an initial screening of the options.  For small sites, or where the 

impacts of the proposals are minor, or where one management option is clearly preferable, this may well 

be the only assessment that is necessary.  It should be noted that the assessment method is subjective 

and the overall scores will depend upon the experts involved.  It is therefore important to include a 

range of experts or stakeholders with different backgrounds and representing different interest groups.  

However, despite this potential limitation, the results are fairly robust to individual bias and fairly close 

consensus is usually reached between experts with different backgrounds (see the Case Studies in 

Section 4 for further discussion). 

Tier 2 – Simple quantitative modelling or monetary valuation based on initial value transfer 

This uses existing literature or off-the-shelf models to provide some quantitative figures and / or 

monetary values for the options being considered.  It has the advantage of providing real data or 

monetary values for inclusion in a cost-benefit analysis.  It can be used to provide further details on a few 

options taken forward following initial expert-based screening.  This remains a relatively quick approach 

and could be conducted by Area teams with some training, particularly if generic tools were developed 

and incorporated into existing EA computer programmes such as the SAMP IT system.   

Tier 3 – Detailed quantitative modelling or monetary valuation based on detailed value 

transfer 

Larger or controversial projects may require more detailed modelling or valuation studies, especially if 

there is a risk of decisions being challenged.  This level of detail is likely to be required for many capital 

FCERM projects but will require more time, effort and expertise.  NEAS are the obvious team to conduct 

Semi-quantitative expert 
assessment

Simple quantitative modelling 
and / or Initial value transfer

Detailed modelling and/ or  
detailed value transfer

Bespoke site-specific research 
and valuation
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these analyses for larger projects.  This level of assessment will usually not be necessary for routine 

maintenance operations, except perhaps where a highly controversial change is being considered.   

Tier 4 – Bespoke site-specific research 

This is only required for the largest, multi-million pound FCERM projects or where there is a particular 

research interest.  This could, for example, involve installing automatic data loggers in an upland 

catchment to measure run-off, carbon content and water quality to monitor change following alterations 

in upland land management.  Or it may involve a commissioned piece of work to understand the public’s 

willingness-to-pay for certain environmental or flood risk improvements.  This level of assessment is 

unlikely to be of relevance in FCERM maintenance decisions except for research purposes.  

 

3.4 Simple expert assessment, quantification or valuation? 

Ecosystem services can be measured by simple expert assessment, quantitative modelling or using 

monetary valuation.  Each approach has advantages and disadvantages and the most appropriate will 

differ in different situations.  The key advantages and disadvantages of each approach are outlined 

below: 

Box 5:  Principal advantages and disadvantages of alternative assessment approaches 

Simple expert assessment 

Advantages Quick, cheap, easy, highlights key issues, useful for engaging stakeholders, a very 

wide range of ecosystem services can be assessed. 

Disadvantages Less precise, subjective, may be hard to justify making decisions based solely on 

this, exact score will vary depending upon the experts involved. 

Quantitative modelling 

Advantages  May be seen as more trustworthy, easier to defend, reliable, accurate, can be 

standardised so results in different units can be compared. 

Disadvantages Less understandable, can be time-consuming, only as accurate as the models 

upon which they’re based, can give false impression of accuracy, not all 

ecosystem services can be modelled accurately. 

Monetary valuation 

Advantages  Provides a single unit for comparing options, can be used directly in cost-benefit 

analysis, benefits not put in monetary terms are often ignored, politicians and 

business people like it. 

Disadvantages Values may be treated with suspicion and scepticism, some ecosystem services 

remain very hard to value in this way. 

 

 

3.5 Sources of further information and guidance 
 

The following sources of information are particularly useful for EA staff: 

 Ecosystem Approach and Ecosystem Services Valuation Community of Practice 

An excellent resource containing numerous guides, case studies, general information and blogs.  

There is a lot of info so can be difficult to navigate and find what you need. 
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 Realising the value of nature (EA 2013b): Framework guidance for the Environment Agency on 

ecosystem services assessment (DRAFT) 

Contains general guidance on how to perform an ecosystem services assessment, expanding on 

many of the topics discussed above. 

 Water Appraisal Guidance: Assessing Benefits for River Basin Management Planning (EA 2013c): 

Written by Nicole Shamier and Claire Johnstone (economists from Evidence), this provides Excel 

spreadsheets and accompanying documentation on performing an economic valuation of 

projects that result in improvements to river quality. 

 Flood and Coastal Erosion Risk Management: Economic Valuation of Environmental Effects (eftec 

2010) 

Described in Section 2.3.1, this provides detailed guidance on obtaining a monetary valuation of 

environmental impacts using value transfer.  This therefore provides the details for performing a 

Tier 2 and 3 valuation assessment.  

 Flood and Coastal Erosion Risk Management Appraisal Guidance (FCERM-AG) (EA 2010a) 

Also described in Section 2.3.1, this provides step-by-step guidance on performing an appraisal 

of FCERM projects.  Can be used in conjunction with an ecosystem services assessment.   

 An Introductory Guide to Valuing Ecosystem Services (Defra 2007b) 

Provides a general overview of ecosystem services, the advantages of monetary valuation, and 

provides an outline of the different valuation techniques available. 
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4 Ecosystem Services and FCERM Maintenance Case Studies 
  

This section describes three case studies that examine the use of ecosystem services assessment in 

FCERM maintenance projects.  The three case studies were chosen from different parts of England and 

represent three different maintenance issues.  In each case, I worked closely with local Environment 

Agency Area teams in the selection and assessment of the case studies.  The three case studies 

selected are: 

1. Appraisal of maintenance options on a flood alleviation scheme at New Colliter’s Brook, 

Bristol. 

2. Appraisal of options for the withdrawal of maintenance at Jervaulx (River Ure) in North 

Yorkshire 

3. Options appraisal for a flood storage reservoir at Beckingham Marshes on the River Trent in 

Nottinghamshire. 

A summary of the case studies is provided in Sections 4.2-4.4, with further details provided in 

Appendices C-E.   

 

4.1  Approach 

An ecosystem services assessment was carried out following the procedure described in Section 3.2, 

although stakeholder involvement was limited to internal Environment Agency staff only.  I held a 

workshop for each case study in March 2013 to perform an expert based assessment of ecosystem 

services (a Tier 1 assessment).  A range of Environment Agency staff were invited to each workshop.  The 

mix of people varied between the workshops, but included staff with interests in FCERM, fisheries and 

biodiversity, WFD, and environmental planning, and some workshops included representatives from 

further EA functions.  A list of participants for each workshop is provided in the Appendices.   

Each workshop followed the same structure.  One of the roles of the workshop was to increase 

awareness and understanding of ecosystem services and the Ecosystem Approach, hence I initially spent 

some time introducing these subjects, why it is of relevance to EA staff, and sources of further 

information.  The ecosystem services assessment began with a description and group discussion of the 

study site and the environmental aims.  Workshop participants were then divided into three groups and 

provided with a list and description of ecosystem services based primarily on the Millennium Ecosystem 

Assessment (shown in Appendix A).  Each group was asked to determine if the ecosystem service was 

relevant at the site and its degree of importance.  A discussion then followed and a consensus was 

reached on the importance of each ecosystem service. 

A number of alternative management options were then introduced for each site and discussed by the 

group.  Workshop participants considered the impact of the alternative management options on 

ecosystem service provision.  Scores were assigned individually and were based on expert judgement.  In 

all cases it was assumed that the option had been successfully implemented and established and we 

were considering the position in a few years’ time.  In other words we weren't looking at the effect of the 

operation itself, but the longer term impact of the change.  The results of the individual scoring exercise 

were discussed at the workshop and full scores calculated afterwards.  The results presented here are 

the average scores provided by all of the individual workshop participants.   
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4.2 New Colliter’s Brook (Ashton Vale) flood alleviation scheme 

 

Watercourse:  New Colliter’s Brook, Colliter’s Brook and Longmoor Brook  

Location:   Ashton Vale, South Bristol 

Region:   South-West (North Wessex Area) 

Key issue:  Dredging, regrading and vegetation removal on a flood alleviation scheme 

 

4.2.1 Study site and management issues 

Ashton Vale is a suburb of south Bristol, drained by Longmoor Brook and Colliter’s Brook, which are 

tributaries of the Bristol Avon.  Both streams are relatively rural in their upper reaches, before flowing 

through a mixture of agricultural, residential, commercial and light industrial areas.  The Ashton Vale 

area suffered from serious floods and damage to property in the 1950s-70s, with the worst flood event 

occurring in 1968 and affecting approximately 750 properties.  In response to this, a flood defence 

scheme was constructed in 1977, a major component of which involved creating a new flood alleviation 

channel, known as the New Colliter’s Brook, which flows from the old Colliter’s Brook to Longmoor 

Brook.  The first part consists of a 350m long culvert, followed by a 600m long open trapezoidal channel.  

See Appendix C for a site map and further details. 

Since the scheme was built in 1977, only occasional and limited maintenance work has been carried out.  

As a result, extensive siltation and bankside vegetation growth has occurred along all the channels, 

reducing their capacities.   This is well illustrated in Figure 4.1, which shows photos of New Colliter’s 

Brook when the scheme was first completed compared to the present day.  Flood modelling work has 

shown that flood risk is now considerably greater than the design standard of 1 in 100 years.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1:  Original scheme photographs (left) and present day photographs (right) showing New 

Colliter’s Brook flood alleviation channel (top) and New Colliter’s Brook culvert outlet (bottom). 
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A number of issues were identified by workshop participants to be important in the area.  These were: 

 Increasing flood risk due to siltation and plant growth in New Colliter’s and Longmoor Brooks. 

 A new and highly controversial football stadium is proposed on part of the site, leading to 

enhanced public interest and concern about any proposed changes to the site. 

 Much of the area is a popular green space for local people. 

 New transport links are planned including the South Bristol road link, rapid transit link and 

proposed Sustrans cycle way. 

 Floodplain storage has been reduced due to two (now closed) landfill sites located on the 

floodplain. 

The proposed football stadium in particular has heightened public interest and anxiety over the site.  A 

public meeting held on 15th November 2012 attracted widespread interest and it is clear that 

consultation with local people and other stakeholders is an important component of this project. 

 

4.2.2 Possible management options 

Three alternative management options were assessed during the workshop. 

Option 1: Maintenance scheme proposed by the Environment Agency.  This is essentially a compromise 

option, whereby flood capacity is increased but the scale of the operation is smaller than the original 

scheme and some ecological features are retained.  The proposal consists of dredging and regrading 

much of the length of New Colliter’s Brook, although the new channel dimensions will not be as large as 

the original scheme dimensions.  Bankside vegetation will be removed from a section of the left bank, 

but vegetation on the right bank and parts of the left bank will remain untouched.   

Option 2: Do nothing.  No maintenance work is carried out and the channel is allowed to continue to 

become silted up and overgrown. 

Option 3: Return to original scheme attributes.  New Colliter’s Brook and Longmoor Brook are dredged 

and regraded back to the original scheme dimensions, throughout their length.  All bankside trees and 

other bankside vegetation is removed.   

 

4.2.3 Ecosystem services assessment 

Workshop participants began by determining which ecosystem services were relevant at the site, and 

their relative importance.  They identified water regulation and natural hazard regulation to be the most 

important ecosystem services delivered by the area, followed by food, erosion regulation, water quality 

regulation, pollination, recreation and tourism, social relations, and provision of habitat.  A further 14 

ecosystem services were considered relevant but only of minor importance at the site.   

An assessment of change in ecosystem service provision under the three alternative management 

options is illustrated in Figure 4.2 and revealed the following: 

 The EA proposed scheme (Option 1) was generally considered to lead to a minor increase or little 

change in the provision of most ecosystem services.  It was considered to be moderately positive 

for natural hazard regulation (flood risk). 

 The Do nothing option (Option 2) was generally neutral or very slightly positive for many of the 

ecosystem services, but was considered to be strongly negative for natural hazard regulation. 

 Reverting to the original scheme (Option 3) was assessed to have a negative impact on all 

ecosystem services, apart from water regulation and natural hazard regulation, where the effect 

was judged to be strongly positive. 
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Figure 4.2: Change in ecosystem service provision under alternative management options for New 

Colliter's Brook (Ashton Vale). 

The overall average score for all the 23 ecosystem services considered relevant at the site showed that 

the EA proposed scheme scored most highly, followed by the do nothing option.  Reverting to the original 

scheme scored least well and was considered to have a negative effect on ecosystem service provision on 

average.  It is possible to use the importance of ecosystem services at the site to weight the scores, but 

the effect of this change in weighting on the overall results is minimal. 

The range of scores provided by different individuals varied considerably, but when the scores were used 

to rank the different options there was much more agreement.  For example, 7 out of 9 people scored 

the EA proposed scheme highest, and the other two scored it second.  Reverting to the original scheme 

was lowest scoring according to most people and no-one scored it as their highest ranking option.  

 

4.2.4 Conclusions 

A simple, expert based ecosystem services assessment was carried out on three alternative options for 

the New Colliter’s Brook (Ashton Vale) Flood Alleviation Scheme.  Although the proposed scheme is 

relatively straightforward, the scheme has potential to be fairly high profile as it is situated on the edge 

of a large urban area, provides important recreational green space and is subject to a number of 

proposed, and sometimes controversial, development plans.  The Ecosystem Approach, and the 

assessment of ecosystem services in particular, provides a suitable framework to gain an understanding 

of the multiple potential costs and benefits of any proposed scheme.  It is also vital that all relevant 

stakeholders, especially local residents, are engaged throughout the lifecycle of this project.       

An assessment of change in ecosystem service provision under the alternative management options 

revealed that the EA proposed scheme was clearly the best option, leading to a minor increase in the 

provision of many of the ecosystem services in the area.  A do nothing option was considered to be 

neutral or very slightly positive for many of the ecosystem services, but was strongly negative for natural 
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hazard (flood risk) regulation.  As flood risk regulation is the primary driver for the whole project this 

options can be rejected.  A third more radical option, to revert to the original scheme, was assessed to 

have a negative impact on all ecosystem services, apart from water and natural hazard regulation, where 

the effect was judged to be strongly positive.  This option clearly addresses the main driver of the 

scheme, but at the expense of all other ecosystem services and should not be taken forward.   

 

 

4.3  Withdrawal of maintenance appraisal at Jervaulx (River Ure) 

 

Watercourse:  River Ure  

Location:   Jervaulx, North Yorkshire 

Region:   Yorkshire and North East 

Key issue:  Withdrawal of maintenance of rural flood defence embankments 

 

4.3.1 Study site and management issues 

Jervaulx is located on the River Ure in Wensleydale, North Yorkshire, 7 km upstream of Masham and just 

outside the Yorkshire Dales National Park (see Appendix D for a map and further details).  The south 

(right) side of the river is in the Jervaulx Estate and includes the ruins of a medieval Cistercian abbey.  It 

thus has significant cultural heritage and tourism value.  The land adjacent to the river on both sides is 

currently sheep grazed permanent pasture.  The River Ure is a predominantly upland catchment to this 

point, and the river at Jervaulx is relatively dynamic and erosive.  Land on both sides of the river is 

currently protected by a continuous rock and earth embankment and these embankments have been in 

place for at least 150 years in one form or another.  They were improved in the 1960s and have been 

maintained by the Environment Agency and its predecessor organisations for a number of decades. 

The dynamic and erosive nature of the river demands extensive ongoing maintenance works on the 

embankments.  Figure 4.3 shows examples of the erosion problems that occur at the site, with 

considerable damage occurring on a regular basis, and the failing nature of the asset exacerbating the 

problem.  Furthermore, intensive grazing of the banksides contributes to the erosion problems.  The 

Environment Agency has refurbished the banks five times in the last 20 years with an average annual bill 

of £7,000 for the 2.5 mile stretch. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3: Ongoing erosion of the embankments is causing major damage to the flood defence assets at 

Jervaulx. 
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The flood defences at Jervaulx mostly protect low-grade agricultural land.  It is national policy to 

withdraw from defences where the cost of maintaining them is greater than the benefits and there are 

no overriding environmental features or legal commitments to warrant continuing.  A number of options 

are possible, including complete withdrawal, handing over responsibilities to the landowner, or designing 

schemes to restore natural flood risk management capabilities.  However, withdrawal of maintenance 

remains politically challenging and it would be advantageous if the Environment Agency could 

demonstrate the multiple potential benefits of doing so. 

The River Ure at Jervaulx is in Policy Option 6 of the Ouse Catchment Flood Management Plan (EA 2010c) 

- take action with others to store water or manage run-off in locations that provide overall flood risk 

reduction or environmental benefits, locally or elsewhere in the catchment.  The aim of this policy is to 

attenuate water in locations where there are multiple benefits from doing so.  This could include storing 

water in part of the catchment in order to reduce flood risk to downstream communities (in this case 

most notably in York).  Alternatively, it could include reducing run-off, restoring floodplains and 

improving habitats that contribute to reducing the risk elsewhere.  Furthermore, following 

recommendations in the Pitt Review, the National Flood and Coastal Erosion Risk Management Strategy 

promotes working with natural processes as a means of achieving sustainable flood and coastal risk 

management.  There are also moves at both a European level and within the EA to align more closely the 

requirements of the key EU Directives – the Water Framework, Habitats, and Floods Directives.  Jervaulx 

could provide an example of exactly this type of joined up approach. 

Walking away from the maintenance of the flood defence assets at Jervaulx could provide a number of 

possible opportunities, although most would require significant capital investment.  These include: 

 Creating new wet grassland on the floodplain - would contribute towards the new EA target to 

create 10,000 ha of BAP habitat by 2020.   

 Enhancing salmon habitat including spawning gravels.   

 Enhancing tourism and recreation by improving access, riverside habitats and fishing at the site.   

 A demonstration site to show the potential for multi-objective land and river management that 

works with natural processes to provide multiple benefits.    

 

4.3.2 Possible management options 

A number of alternative management options are possible at the site.  Four of the most likely contenders 

were assessed during the workshop: 

Option 1: Continue to repair and maintain. Until recently, this was the standard position adopted by the 

Environment Agency.  It’s unlikely that the EA could continue this policy in the longer term, but it’s 

possible that maintenance could be taken over and continued by the current land owners.   

Option 2: Do nothing – abandon. The Environment Agency could choose to walk away and if the land 

owners were not prepared to take on the maintenance the assets would be abandoned.  This would be 

the cheapest option.  

Option 3: Remove or breach flood banks on southern bank – Jervaulx Estate.  A more proactive 

withdrawal of maintenance would involve the deliberate removal or breaching of the embankments on 

the south (left) bank of the river, with active habitat creation on the adjacent meadows.  This would 

create 50 ha of new habitat, most likely to be floodplain grazing marsh. 

Option 4: Remove both banks and create braided channel.  An extension of the option above, this would 

involve reconnection and restoration of the whole floodplain.  A braided channel would be formed to re-
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create natural conditions and to improve river habitat including salmon spawning.  This option would be 

most costly in the short term, but would have minimal maintenance costs in the long term. 

 

4.3.3 Ecosystem services assessment 

Workshop participants began by determining which ecosystem services were relevant at the site, and 

their relative importance.  Participants identified recreation and tourism to be the most important 

ecosystem service delivered by the area, followed closely by freshwater provisioning.  Food production, 

erosion regulation, water regulation, cultural heritage, aesthetic value, spiritual value, inspiration, social 

relations, and provision of habitat were considered to be moderately important at the site and a further 

11 ecosystem services were considered relevant but only of minor importance at the site.   

An assessment of change in ecosystem service provision under the four alternative management options 

is illustrated in Figure 4.4 and revealed the following: 

 The option to repair and maintain (Option 1) was assessed to have minimal impact on any 

ecosystem service.  This is to be expected as the option is similar to the present situation. 

 The option to abandon (Option 2) was generally considered to have a neutral or slightly negative 

impact on many ecosystem services, with the most pronounced negative impacts (assessed as 

minor to moderate decreases) on food production and social relations.    

 Breaching or removing the south bank (the Jervaulx Estate) (Option 3) was assessed to have a 

positive impact on most ecosystem services, especially habitat provision, water regulation, 

cultural heritage, water quality, and aesthetic value.    

 Removing both banks and creating a braided channel (Option 4) was assessed to have a positive 

impact on all ecosystem services, apart from food production and genetic resources where the 

impact was considered to be slightly negative.  Change in ecosystem service provision was 

considered to be strongly enhanced for habitat provision and all of the regulating services, and 

moderately enhanced for freshwater provision, cultural heritage, and scientific value.  

Figure 4.4: Change in ecosystem service provision under alternative management options for Jervaulx, 

highlighting positive or negative responses and cumulative impact.  
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The overall average score for all 16 ecosystem services scored at the workshop showed that breaching 

both banks and creating a braided channel (Option 4) was much the top scoring option, followed by 

breaching the south bank (Option 3).  The repair and maintain option (Option 1) was the third best 

option with no overall change in ecosystem service provision, whilst abandoning the site (Option 2) 

scored least well and was considered to have a very slight negative impact on ecosystem service 

provision on average.   It is possible to use the importance of ecosystem services at the site to weight the 

scores.  However, the effect of this change in weighting on the overall results is relatively small, with a 

slight exaggeration to the previous unweighted results. 

It was noticeable that the range of scores provided by different individuals varied considerably.  

However, when the scores were used to rank the different options, there was much more agreement 

between the workshop participants.  For example, all participants who scored it ranked breaching both 

banks as the first or equal first choice option.  The ranking of the remaining options was in line with the 

order described above.  

 

4.3.4 Conclusions 

A simple, expert based ecosystem services assessment was carried out on four alternative options for the 

Jervaulx area on the River Ure in North Yorkshire.  The site is representative of a number of locations 

around the country where the EA is considering withdrawal of maintenance of uneconomic flood 

defence assets.  The Ecosystem Approach, and the assessment of ecosystem services in particular, 

provides a suitable framework to gain an understanding of the multiple potential costs and benefits of 

any proposed change in maintenance or habitat creation scheme. 

An assessment of change in ecosystem service provision under the four alternative management options 

revealed that the most radical (and expensive) option of removing both banks and creating a braided 

channel was clearly the best option, leading to a moderate increase in the provision of many of the 

ecosystem services in the area.  A smaller-scale version of this option, breaching the south bank only, 

was similarly positive in its impact on ecosystem service provision, but to a lesser extent.  A repair and 

maintain option was considered to have a negligible effect on ecosystem service provision as it largely 

continues the current position.  However, as this option is uneconomic it may only be feasible if the 

landowners decide to take on the maintenance of the asset.  An option to abandon the asset was 

generally considered to have a slightly negative impact on ecosystem service provision, especially food 

production and social relations.  This is the cheapest option but should be considered very carefully as it 

is likely to have negative social and environmental effects.  

There are clear opportunities at Jervaulx to pursue site management actions that achieve multiple social, 

economic and environmental benefits.  By working with natural processes to deliver flood protection for 

the downstream catchment, and river and floodplain habitat improvements, key aspects of the Water 

Framework, Habitats and Floods Directives could be delivered in a joined-up manner and could act as a 

demonstration site.  Land owner buy-in remains critical for such a project to be successful and this 

remains a challenge.  Higher Level Stewardship would, however, have provided a sizable income if the 

site was managed for breeding waders (£335 per hectare), although the scheme has recently closed to 

new business.  Details concerning the replacement scheme are yet to be released but may include 

payments for a far greater range of ecosystem services. 

Performing an ecosystem services assessment of management options using expert judgement provides 

a quick and easy initial assessment.  It could be particularly useful as a means of reducing a large number 

of options at a site down to a more manageable number.  It highlights wider costs and benefits of 
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proposals and provides a means of engaging people with different backgrounds in the assessment 

process.  It is likely that further assessment work will be necessary, particularly of the costs of 

implementing the options outlined here.  Detailed quantitative modelling or an extended cost-benefit 

analysis to also include environmental and social factors may also be warranted.  Regardless of the 

approach chosen, ecosystem services remain a suitable framework for such an assessment using a tiered 

assessment approach.  In this, the level of detail of assessment undertaken is directly dependent upon 

the size or complexity (or potential controversy) of the project envisioned (see Section 3.3 for further 

details).  Simple projects can be assessed using only expert judgement, but larger projects require further 

work in proportion to their complexity. 

 

 

4.4 Options appraisal at Beckingham Marshes, River Trent 
 

Watercourse:  River Trent 

Location:   Beckingham Marshes, North Nottinghamshire 

Region:   Midlands (East Area) 

Key issue:  Options appraisal for a flood storage reservoir 

 

4.4.1 Study site and management issues 

Beckingham Marshes is an approximately 900 ha area of floodplain adjacent to the River Trent in 

Nottinghamshire.  It is managed as a flood storage reservoir for the protection of Gainsborough, situated 

on the opposite side of the river, and is designed to fill following a 1 in 10 year flood event.  Beckingham 

Marshes is characterized by a fixed, controlled inflow of flood water (through overtopping or breaching 

of the river banks), and a controlled outflow of water (through gravity drainage and a pumped drainage 

system).  Pumped drainage is achieved using two large and expensive diesel pumps operated by the 

Environment Agency.  In addition, the Internal Drainage Board operates two smaller electric pumps to 

keep ditch water levels low year round to enhance agriculture.  To reduce costs and enhance operating 

efficiency, the EA would like to de-commission the diesel pumps and allow the system to be drained 

entirely by gravity.  To enable this to happen they have recently installed new outfall gates, but these 

require ditch water levels to be 600 mm higher than at present.  A Catchment Water Management 

Feasibility Study was recently conducted by JBA to establish the impact of raising water levels on land 

drainage, flood risk and biodiversity.  

The Environment Agency owns approximately 522 ha of Beckingham Marshes.  Approximately 90 ha are 

leased to the Royal Society for the Protection of Birds (RSPB) for a peppercorn rent, with the remainder 

let as long-term agricultural tenancies.  Rental income is currently under review.  The EA’s interest at this 

site is therefore twofold; as a regulator concerned with flood risk management of the flood storage 

reservoir; and as a land-owner concerned with balancing the needs for income against environmental 

ambitions.     

Prior to 1945, Beckingham Marshes was almost entirely grassland and marsh (used for willow 

production), and acted as a natural washland.  Following a wartime improvement scheme and further 

improvements in the 1960s and 1970s, arable farming expanded within the floodplain.  By 1983, 82% of 

the area had been converted to arable farming and 74% of the land had new field drainage installed, and 

by 2000, 90% of the area was used for arable farming, with wheat and oilseed rape as the main crops.  

This situation prevailed until 2005, when the RSPB in collaboration with the Environment Agency 
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reverted 90 ha of arable land back into grassland.  They intended to raise water levels in the designated 

area in order to create habitats suitable for lapwing and other wading birds, but concerns were raised 

that this could reduce the floodwater storage capacity, as well as affect agricultural productivity on 

adjacent land.  Permission was finally granted several years later, and the RSPB have recently completed 

a series of shallow scrapes and new ditches.  But water levels are still lower than the RSPB desire and 

there remain some differences between stakeholders with potentially competing interests in farming, 

flood management and habitat provision.  The RSPB have aspirations for further expansion of the site to 

make it more viable for breeding waders.   

 

  

Figure 4.5:  Beckingham Marshes, on the far side of the River Trent, with the town of Gainsborough in 

the foreground (left), and acting as a flood storage reservoir in 2000 (right). 

 

In addition to the flood risk, agricultural and biodiversity interests at the site, Beckingham Marshes is 

also of interest for energy generation and oil and gas.  There are currently proposals to build six large 

wind turbines on the southern part of the site.  This is expected to provide a large additional income to 

the EA.  However, this site is adjacent to the RSPB land and is on a part of the site that could be used to 

expand the RSPB reserve in the future.  Knowledge concerning the impact of wind turbines on wetland 

birds is based almost entirely on studies in upland and coastal areas, with the impact on lowland 

breeding waders largely unknown.  Oil and gas has been extracted from the site since the 1970s.  These 

are still producing good quantities of oil but some of the wells and pipelines are sited within the RSPB 

nature reserve.  As well as the obvious pollution risk, the location of the pipelines disrupts the water 

level management of the site.   

 

4.4.2 Possible management options 

A large number of alternative management options are possible at the site.  Four of the most likely 

contenders were assessed during the workshop. 

Option 1: Raise water levels by 600 mm and instigate gravity drainage.  Rather than relying on outdated, 

inefficient and expensive diesel pumps, drainage could occur into the River Trent via gravity discharge at 

low tide.  It has been estimated that the system would take 2-3 days longer to drain following a full Trent 

flood event. Modelling by JBA shows little effect on land drainage under these conditions, although 

there would be some impact on field under-drains.  Raising water levels would improve wetland habitat 

in the RSPB reserve. 

Option 2: Install wind turbines in the southern part of the site.  A plan for six large wind turbines has 

been proposed.  For location map see Appendix E.   
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Option 3: Enlarge RSPB reserve on land to East and South.  This would greatly enhance the size of the 

habitat for lowland wetland birds, making the reserve more viable.  It would also contribute to EA BAP 

habitat creation targets, but at the expense of agricultural land and income. 

Option 4: Enlarge RSPB reserve AND install wind turbines.  This combines Options 2 and 3 

 

4.4.3 Ecosystem services assessment 

Workshop participants began by determining which ecosystem services were relevant at the site, and 

their relative importance.  Participants identified food production, water regulation, natural hazard 

regulation, and provision of habitat to be the most important ecosystem services delivered by the site, 

followed by recreation and tourism, aesthetic value, social relations, scientific value, and a number of 

supporting services.  Energy harvesting was considered to be a great importance under certain 

management options.  A further eight ecosystem services were considered relevant but only of minor 

importance at the site. 

An assessment of change in ecosystem service provision under the four alternative management options 

is illustrated in Figure 4.6.  In this figure, only the six ecosystem services that showed a moderate or 

major increase or decrease under any of the management options are included, and all of these were 

considered to be of moderate or great importance at the site.  These are therefore the key differences 

between the proposed management options.  Further details on the impact on all the ecosystem services 

are included in Appendix E.  The key results of the assessment were:   

 The option to raise water levels (Option 1) was generally considered to lead to a slight increase 

or little change in the provision of most ecosystem services.  It was considered to be most 

beneficial for habitat provision and for natural hazard regulation (flood risk).  This is in line with 

the JBA study that found that the raised ditch water levels would have little impact on land use.  

 Installing wind turbines (Option 2) was generally considered to have a neutral effect on most 

ecosystem services, but a negative effect on aesthetic value and food production.  It was 

considered to have a positive impact on energy harvesting and on scientific value.  Overall the 

effect of this option on ecosystem services was very slightly negative.  

 Enlarging the RSPB reserve (Option 3) was assessed to have a positive impact on most ecosystem 

services, especially habitat provision, recreation and tourism, and aesthetic value.  It was 

considered to have a moderately negative impact on food production.   

 Enlarging the RSPB reserve AND installing wind turbines (Option 4) was assessed to have a 

positive or neutral impact on all ecosystem services, apart from food production where the 

impact was considered to be strongly negative.  The greatest positive impact on ecosystem 

services was for habitat provision, energy harvesting, and scientific value (the possibility of 

studying the impact of wind turbines on lowland breeding waders).  

The overall average score for all the 20 ecosystem services considered relevant at the site showed that 

enlarging the RSPB reserve (Option 3) and enlarging the RSPB reserve AND installing wind turbines 

(Option 4) scored equal first, although the scores that they achieved for individual ecosystem services 

varied.  The raise water levels option (Option 1) was the third best option, whilst installing wind turbines 

(Option 2) scored least well and was considered to have a very slight negative impact on ecosystem 

service provision on average.  It is possible to use the importance of ecosystem services at the site to 

weight the scores, but the effect of this change on the overall results is relatively small, with a slightly 

stronger preference now shown for options 3 and 4. 
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Figure 4.6: Change in ecosystem service provision under alternative management options for 

Beckingham Marshes, displaying only the ecosystem services showing the most significant changes.  

 

It was noticeable that the range of scores provided by different individuals varied considerably.  

However, when the scores were used to rank the different options, there was much more agreement 

between the workshop participants.  Five people ranked enlarge RSPB reserve as the first choice option, 

with the remaining four ranking it in second place.  Installing wind turbines was ranked last or second last 

by all participants.  

 

4.4.4 Conclusions 

A simple, expert based ecosystem services assessment was carried out on four alternative management 

options for Beckingham Marshes in north Nottinghamshire.  Beckingham Marshes is a complex site, with 

numerous potentially conflicting issues and interests at play.  It is important that the Environment 

Agency is fully aware of the multiple potential costs and benefits of any proposed management option at 

the site.  The Ecosystem Approach, and the assessment of ecosystem services in particular, provides a 

suitable framework to gain this understanding. 

An assessment of change in ecosystem service provision under the four alternative management options 

has identified the key trade-offs and synergies that would likely be achieved under each option.  An 

option to raise water levels was considered to be beneficial overall as it produced a small increase in 

habitat and natural hazard (flood risk) regulation, with little impact on other ecosystem services.   An 

option to install wind turbines should be considered carefully, as an ecosystem services assessment 

showed that the major increase in energy harvesting that would result was more than counterbalanced 

by a decline in almost all other ecosystem services, especially food production and aesthetic value.  An 

option to enlarge the RSPB reserve was judged as having a positive effect on almost all ecosystem 

services, especially provision of habitat, aesthetic value, and recreation and tourism, but at the expense 

of food production.  An option to enlarge the RSPB reserve AND install wind turbines was also considered 
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to have a positive impact on almost all ecosystem services, with a positive but slightly reduced impact on 

habitat, aesthetics and recreation compared to enlarging the RSPB reserve alone, but an increased 

positive impact on energy harvesting and scientific value.   This option has a negative impact on only one 

ecosystem service – food production – although the impact is considered to be substantial.  

Performing an ecosystem services assessment of management options using expert judgement provides 

a quick and easy initial assessment.  It could be particularly useful as a means of reducing a large number 

of options at a site down to a more manageable number.  It highlights wider costs and benefits of 

proposals and provides a means of engaging people with different backgrounds in the assessment 

process.  At a complex site such as Beckingham Marshes, there will always be a need for further 

assessment work.  This may take the form of detailed quantitative modelling or an extended cost-benefit 

analysis to also include environmental and social factors.  Regardless of the approach chosen, ecosystem 

services remain a suitable framework for such an assessment and a tiered assessment approach (as 

outlined in Section 3.2) is recommended.  

 

4.5 General discussion 

The case studies have illustrated the use of expert based ecosystem services assessment for different 

types of FCERM maintenance issues.  In all three cases, performing an ecosystem services assessment 

has worked well and was seen as useful by the participating EA staff.  A number of generic questions can 

be answered based on the case studies: 

Is a simple qualitative assessment of ecosystem services worthwhile?  

The answer in all three cases is undoubtedly yes.  The assessment has proved to be an excellent way for 

members of staff with different backgrounds to come together to discuss the site and the proposals.  It 

has worked well at highlighting the wider impacts of the proposals for each site across a broader range of 

criteria than is normally considered.  It is quick and easy to perform.  For New Colliter’s Brook it has 

provided strong support for the EA’s preferred option.  For Jervaulx and Beckingham Marshes it has been 

a useful way to perform an initial screening of a number of options and highlighted the key issues that 

are likely to emerge.  

What level of detail of assessment is appropriate?  

Ecosystem services assessment is not restricted to the simple expert based assessment illustrated here, 

but can be performed in much greater detail, based on the same conceptual framework.  It has already 

been stated that the level of detail required depends on the size, complexity, or degree of impact of the 

project.  The three case studies were considered to be at the more complex end of the spectrum of 

possible maintenance projects.  For Jervaulx and Beckingham Marshes in particular, a further more 

detailed assessment would be required.  The impacts of some of the proposals are relatively large and 

politically sensitive and more detailed information would be required before decisions could be made.   

On the other hand, this may not be necessary for New Collier’s Brook.  The assessment conducted was 

strongly supportive of the option proposed by the EA and further studies would be unlikely to change 

that conclusion.  The impacts of the proposals were also relatively minor as none of the proposals would 

result in significant land use change.    

The majority of FCERM maintenance activities are far simpler than the case studies presented and have 

differing requirements in terms of the detail of assessment required.  I would suggest the following rules 

of thumb:  
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 Projects that are likely to result in a change in land use (e.g. withdrawal of maintenance over a 

large area, major land management change projects), have the potential to have a major impact 

on ecosystem service provision and will almost certainly require a detailed quantitative 

assessment or monetary valuation (a Tier 3 assessment).  A detailed ecosystem services 

assessment will be extremely beneficial in these cases to establish the wider costs and benefits 

of the scheme.  In all cases it is still necessary to begin with a simple expert-based assessment.  

 Small regular maintenance projects to maintain conveyance (e.g. weed cutting) or defences (e.g. 

grass cutting of embankments, maintenance of walls), or projects that do not result in any 

overall change (e.g. withdrawal of maintenance where the land owner agrees to continue the 

existing maintenance regime) will probably not require any sort of ecosystem services 

assessment unless any particular site-specific issues are uncovered.  However, a WFD assessment 

will usually be required to assess in-channel changes. 

 Projects falling between these two extremes (e.g. extensive tree work, dredging) where the 

impacts are marked, even if they do not affect land use, will perhaps benefit most from an expert 

based assessment of ecosystem services.  The results of this initial assessment will then inform as 

to whether or not a more detailed (Tier 2 or 3) assessment is beneficial.   

Is enough knowledge or data available to perform a meaningful assessment?  

An expert based assessment does not require extensive additional knowledge.  It is important that at 

least some people have some knowledge of the site and that this is shared through discussion with the 

group.  Otherwise, the assessment relies on the background knowledge that participants hold about 

their own subject area.  The assessment will be more accurate given greater knowledge, but the case 

studies showed that the results were remarkably consistent across the participants, regardless of their 

background.  If it was thought necessary to increase the accuracy of an expert based assessment, this 

could be achieved by either targeting particular known experts to attend the assessment process, or to 

restrict assessment of a particular ecosystem service to experts in that field (e.g. only FCERM staff 

provide scores for the impact of proposals on flood risk regulation, only biodiversity staff score impact on 

habitat), or to weight an individual’s scores by their knowledge of each ecosystem service.   

Performing a Tier 2 or 3 assessment would require additional information and knowledge.  However, 

tools could be set up through SAMP IT, CAMC or another system to facilitate this, together with training 

where necessary.  Information is increasing rapidly on conducting valuations of environmental and social 

factors and it is now possible to confidently place a value on most ecosystem services.  Resources such as 

the Multi-Coloured Manual are currently being updated to reflect the latest thinking.  

What ecosystem services should be assessed? 

Finally, brief comments were obtained on the ease by which different ecosystem services could be 

assessed.  There was general agreement that the supporting services, with the exception of provision of 

habitat, were difficult to score and not always directly relevant.  This is in line with developments of the 

ecosystem services concept since the publication of the Millennium Ecosystem Assessment.  More recent 

work, such as the NEA and TEEB, no longer assesses the supporting services as they are considered to be 

ecosystem processes or ‘intermediate’ services that support the production of the ‘final’ services 

(provisioning, regulating and cultural).  There is therefore a risk of including these processes twice or 

‘double-counting’ them if they are included in any assessment.  This is discussed further in Appendix A.  I 

would recommend that provision of habitat is retained, but the other supporting services are not 

assessed in future ecosystem services assessment projects.  There is also a need to produce clear 

definitions of all ecosystem services that are appropriate to an Environment Agency context.    
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5 Staff opinion on ecosystem services assessment 
 

At the end of each of the workshops, participants were asked to complete a short questionnaire to 

gather further information and opinions about ecosystem services.  Across the three workshops, 26 

people completed the questionnaire.  Therefore, this is only a small sample and does not attempt to 

be representative of the whole Environment Agency, but it does give the views of typical Area staff 

working in a variety of different functions at the EA.    

 

5.1 Prior knowledge of ecosystem services  

In total, 58% of people had heard of ecosystem services prior to the workshop (Figure 5.1).  However, 

there were marked differences in prior knowledge, dependent upon the background of the participants.  

Only 1 out of 9 (11%) of the FCERM staff who attended had heard of the term, whereas all 8 staff with 

interests in fisheries and biodiversity or WFD had heard of it.  Staff from remaining EA functions were 

more mixed in whether or not they had heard of the term.  Slightly less people (42%) had heard of the 

term “Ecosystem Approach”.  The majority of staff (54%), including some who had heard of the term, felt 

they had no knowledge of ecosystem services prior to the workshops.  Only 27% felt they had reasonable 

knowledge and no-one claimed to have good knowledge. 

  

Figure 5.1: Prior knowledge of ecosystem services (sample size = 26) 

 

5.2  Opinions on ecosystem services assessment 

Workshop participants were presented with a series of statements.  They were asked to mark their level 

of agreement with the statements on a 5-point scale, from strongly agree to strongly disagree.  The 

responses were very similar across the three workshops, so the results presented here have been 

amalgamated.  

In total, 88% of participants agreed or strongly agreed with the statement that “identifying ecosystem 

services was helpful for understanding the key issues at the site” and 96% agreed or strongly agreed that 

“assessing change in ecosystem services was helpful for understanding the possible impact of the 

proposals” (Figure 5.2a & b).   

Yes 
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A little 
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Good 
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a.) Identifying ecosystem services was helpful for 
understanding the key issues at the site: 

 

 

b.) Assessing change in ecosystem services was 

helpful for understanding the possible impact of 

the proposals:

 

c.) Ecosystem services provide a useful way of 
highlighting the wider benefits of the scheme to 

stakeholders: 

 

d.) The wider ecosystem service benefits could be a 
useful means of engaging with the general public: 

 

 
e.)The assessment was easy to perform: 

 

f.) Most of the benefits of the session came from 
discussing the site and proposals as a group: 

 

Figure 5.2: Workshop participants’ level of agreement with a series of statements about the assessment. 
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The participants were then asked if the approach would be useful for engaging with outside audiences.  

A similar 88% felt that “ecosystem services provide a useful way of highlighting the wider benefits of the 

scheme to stakeholders”, and a slightly lower 81% agreed that “the wider ecosystem service benefits 

could be a useful means of engaging with the general public” (Figure 5.2c & d).   When asked if they 

thought that the “assessment was easy to perform“, a much lower percentage of people agreed, 

although still the majority (67%), and a significant minority of 25% disagreed.  Finally, when people were 

asked if “most of the benefits of the session came from discussing the site and proposals as a group” the 

vast majority (92%) agreed. 

 

5.3 The advantages and disadvantages of an ecosystem services assessment 

The workshop participants’ were then asked to write down what they saw as the main advantages and 

disadvantages of ecosystem services assessments for their line of work.  This was a free form part of the 

questionnaire, so participants were able to write down anything they chose.  A number of common 

themes were apparent, and some representative statements are shown in Boxes 6 and 7.  Fewer people 

provided disadvantages (54% of participants) than advantages (92%).   

Box 6: Some of the advantages of conducting an ecosystem services assessment, according to the 

workshop participants. 

“Method of carrying out a robust assessment that looks at all issues” 

“It looks at wider issues and it involves different functions of the Agency which get together to discuss the 
scheme” 

“Influencing those who do not really value biodiversity but understand money” 

“Help clarify current ‘intangible’ benefits” 

“More holistic approach. Better engagement with stakeholders” 

“Justifying project work to stakeholders, funders and the general public” 

“Gives environmental issues a higher profile” 

“Getting others to see benefits of a scheme or approach from a different perspective or to see the value 
and benefit to them in areas they previously would not engage” 

 

Box 7: Some of the disadvantages of conducting an ecosystem services assessment, according to the 

workshop participants. 

 “The time and resource implications” 

“Monetising the value of many ecosystem services could be a bad thing if we were forced down that route” 

“Could be overcomplicated approach for fairly straightforward activities” 

“It’s another process to follow” 

“At present this is complicated to explain to the layman and those resistant to change” 

“Can be perceived to be habitat creation by the back door” 

“Not always backing up preferred solutions!” 

 

And the workshops…. 

96% of participants agreed or strongly agreed that the workshop was worth attending, and 100% agreed 

/ strongly agreed that they had increased their knowledge of ecosystem services and the Ecosystem 

Approach. 
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6 Conclusion 
 

This section presents the key findings of the project.  It then presents some of the main challenges 

faced by the Environment Agency in operationalizing the approach, before presenting some practical 

suggestions for how these can be overcome and the next steps. 

 

6.1 Key findings 

This report has examined the role of ecosystem services thinking in Flood and Coastal Erosion Risk 

Management (FCERM), focussing particularly on FCERM maintenance activities.  It has examined the 

policy drivers for delivering ecosystem services and the Ecosystem Approach in England and the current 

way in which FCERM is delivered.  It has considered some of the key practicalities and issues in 

performing an ecosystem services assessment and three case studies from different regions in England 

have been used to illustrate the use of ecosystem services assessments for different FCERM maintenance 

challenges.  Assessments were performed during workshops with a variety of Environment Agency staff, 

who also provided valuable feedback on the usefulness of the approach.  Key findings are: 

1. Ecosystem services are the benefits that people derive from the natural environment.   

It is a way of recognising the natural environment for the many and multiple benefits that it 

provides.  The Ecosystem Approach is a broader concept that incorporates ecosystem services, but 

moves beyond.  It is a strategy for the integrated management of land, water and living resources 

that promotes conservation and sustainable use in an equitable way, with people at its heart.  

2. Adopting the Ecosystem Approach / ecosystem services is a key policy objective of the EU 

and UK Governments and is here to stay. 

The Ecosystem Approach has been incorporated into the UN Convention on Biological Diversity and 

all signatories (including the UK) are committed to adopting the approach.   The approach is now 

being incorporated into a number of EU and UK Government policies.  In England the Natural 

Environment White Paper has been the key policy driver, with the focus being on “mainstreaming” 

the value of nature, ensuring that the natural environment is fully taken into account in decision 

making, and involving people.  Defra is the government department with chief responsibility for 

embedding the Ecosystem Approach and requires its arms-length bodies (including the Environment 

Agency) to adopt the approach (Defra 2007a). 

3. Current work is focussed on the practicalities of delivery. 

Work has moved from policy proposals to the practicalities of how an ecosystem approach is 

delivered on the ground.  This is the state of play at the Environment Agency, and this report goes 

some way to address some of the outstanding issues. 

4. There is a mismatch between government policy statements and practical delivery of 

FCERM with regard to ecosystem services. 

Recent Defra policy statements on appraisal and funding of new FCERM capital projects (Defra 2009, 

2011a) have all stated that the impact on a wide range of ecosystem services should be taken into 

account in FCERM decision making.  Although these statements concern capital works projects, Defra 

has a clear aim to embed the Ecosystem Approach and ecosystem services valuation across all areas 

of policy and practice (Defra 2007a).  This approach should therefore apply equally to FCERM 

maintenance activities.  Yet procedures carried out on the ground by EA staff use a much narrower 

number of criteria to assess projects, based almost exclusively on properties protected from flooding 
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and statutory environmental obligations.   There is a need to update tools and guidance through 

procedures such as the SAMP (System Asset Management Plans) system and related IT systems to 

assess a wider range of impacts.  

5. An ecosystem services assessment is a useful and practical approach for assessing many 

FCERM maintenance activities. 

Performing an ecosystem services assessment has many advantages for the Environment Agency.  It 

brings together people from different functions at the EA to examine the wider costs and benefits of 

a scheme, thereby breaking down silos and leading to better, more sustainable solutions that 

optimise multiple benefits.  It is a useful tool for engaging with stakeholders and the public, and 

promotes solutions that fit with local priorities.  It enables a more systematic understanding of how 

changes in the environment affect people and the likely winners and losers.  Ultimately, it promotes 

a holistic and sustainable approach to decision making.  These advantages will be equally relevant to 

FCERM capital projects, and indeed all environmental change projects, in addition to the 

maintenance projects that have been the focus of this report.   

6. A tiered assessment approach is appropriate – the level of detail required is dependent 

upon the scale (and level of controversy) of the project being assessed. 

Many FCERM maintenance projects are small in scale and in budget.  It does not make sense (nor is 

there the budget) to perform a time-consuming and highly detailed quantitative assessment or 

complex monetary valuation of such a scheme.  However, larger projects do warrant more detailed 

assessment work and the tiered approach provides a suitable framework.  All tiers follow the same 

principals, but the level of detail and effort required increases.   This tiered approach is equally 

applicable to capital projects. 

7. Simple expert-based assessment of change in ecosystem service delivery under 

alternative management options provides useful information. 

Despite its relative simplicity, an expert based assessment performed in a workshop is an extremely 

useful approach.  It is quick and simple and achieves many of the advantages listed in point 4 

(above).  This level of assessment may be all that is required for straightforward maintenance issues, 

but is also useful as an initial screening and information gathering exercise before embarking on a 

more detailed assessment of more complex projects.   

8. It is particularly useful as a way of bringing together people from different backgrounds.  

The EA has traditionally operated in silos – in particular FCERM has not worked closely with other 

parts of the organisation.  This situation has improved in recent years, but it remains a challenge.  

One of the key benefits of the Ecosystem Approach is that it brings together different parts of the EA, 

and potentially different stakeholders, to work together.  There are huge benefits to staff and to 

project outcomes of merely talking through a common project with people from different 

backgrounds.  This was very apparent from the three case study workshops and was commented 

upon by numerous people.   

 

6.2 Challenges and barriers to uptake 

The advantages of the Ecosystem Approach are apparent.  However, a number of challenges remain 

before it can be fully incorporated into FCERM activities at the Environment Agency.  These include: 
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Time and resources implications 

This was the most commonly raised disadvantage of adopting an ecosystem approach according to 

workshop participants.  It is inevitable that any additional process will require additional work, especially 

when it is new.  However, the implications can be minimised by utilising a specialist team to develop 

tools, training and facilitation (see Section 6.3).  A Tier 1, expert based ecosystem services assessment, 

however, does not require much in the way of time and resources.  The only resources required for most 

staff is time to attend a workshop to discuss and assess the site.  Additional time would be required by 

one person to set up, facilitate the workshop and complete the assessment.       

Technical challenges  

There are few technical challenges around performing an expert based ecosystem services assessment.  

However, for more complicated situations, where a more detailed assessment is required, there remain 

some technical issues.  These are particularly based around monetary valuation of social and 

environmental impacts.  This is an area of active research at present and the knowledge base is 

expanding quickly.  It is now possible to successfully place a monetary value on most ecosystem services 

and with some further work on tools and guidance it will be possible to apply this to FCERM projects. 

Changing Environment Agency ways of working 

If the Ecosystem Approach is to be taken up widely across the organisation, there are some challenges 

regarding the culture of working at the EA.  In particular the approach requires much greater working 

with others across the organisation and with outside stakeholders.  The EA is moving in this direction, 

but will need to continue further with this way of working.  However, the benefits are likely to be 

considerable; the approach will lead to more joined up, cost-effective and sustainable management.  

There is likely to be institutional and individual inertia towards any change in working practices, 

especially in an organisation as large as the Environment Agency. 

Philosophical issues 

A Tier 1 assessment is primarily concerned with recognising and assessing the multiple impacts of a 

proposal and is likely to face little opposition.  However, more complicated analyses inevitably lead to 

concerns around the monetisation of the environment that raises philosophical objections in some 

sectors.  Although these objections are valid, there is an emerging consensus that if an ecosystem service 

is not valued it is usually ignored or given zero value.  Hence placing any monetary value on the 

environment is better than not doing so.   

There may also some objections stating that the approach is too environmental.  Some believe that the 

approach promotes woolly environmentalism that has no place when assessed against the cost of 

flooding peoples’ homes.  The use of monetary valuation in this case may go some way to dissuading 

people of this opinion.    

Considered overcomplicated for straightforward activities 

It is almost certainly true that the approach is overcomplicated for some straightforward activities.  The 

key here is to develop basic rules so that in certain situations an ecosystem services assessment is not 

carried out.  Some suggestions along these lines have already been made and are outlined again in the 

next section. 

It may change the option that is ultimately selected 

It is inevitable that if multiple factors are considered in an assessment, where previously only a small 

number of factors have been considered, there will be some cases where an alternative option becomes 

selected.  This may ruffle a few feathers, but ultimately the delivery of more sustainable solutions should 
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be encouraged.  A fully documented assessment process provides a transparent audit trail for why a 

decision was reached and can be useful in persuading people of the need for change.  

Terminology 

The terminology is off-putting for some people, but it is possible to adjust this to more closely suit the 

particular audience. 

 

6.3 Suggestions 

The advantages of integrating the Ecosystem Approach into FCERM operations are numerous.  It is 

therefore strongly recommended that efforts continue to operationalize the approach at the 

Environment Agency.  There are a rapidly increasing number of examples of ecosystem services 

assessments being applied in the water sector.  There is no need for more of these case studies, but 

rather to co-ordinate activities with other parts of the organisation and to roll out the approach.     

When to apply an ecosystem services assessment for FCERM maintenance activities 

An ecosystem services assessment should be applied to all significant capital works projects and should 

be applied to some maintenance projects.  It will be necessary to develop and refine rules to decide 

which types of maintenance activity require an assessment and to what level of detail.  However the 

following rules-of-thumb are likely to be appropriate: 

 Small regular maintenance projects to maintain conveyance (e.g. weed cutting) or defences (e.g. 

grass cutting of embankments, maintenance of walls) are unlikely to require an ecosystem 

services assessment unless there are particular site-specific issues or major changes are 

anticipated.   

 Projects where the impacts are marked (e.g. extensive tree work, dredging, work on weirs), 

should be assessed by an expert based assessment of ecosystem services.  The results of this 

initial assessment will then inform as to whether or not a more detailed assessment would be 

worthwhile.   

 Projects that are likely to result in a change in land use (e.g. withdrawal of maintenance over 

large areas, major land management change projects), will benefit from an expert-based 

assessment of ecosystem services followed by a detailed quantitative assessment or monetary 

valuation.  

 

Joining-up procedures across the Environment Agency 

There are a number of people and projects across the Environment Agency (and outside) that are 

currently tackling the issue of ecosystem services and how to embed the Ecosystem Approach.  It is really 

important that these activities are co-ordinated to gain maximum benefit from the approach, and to 

avoid duplication of effort and overburdening staff with new processes and procedures.  In particular, 

there is much work being undertaken under the auspices of the Water Framework Directive and the 

River Basin Management planning cycle which is either directly concerned with the Ecosystem Approach 

(e.g. the valuing water team / water appraisal guidance) or is exploring new ways of working that is 

compatible with the approach (e.g. the Catchment Based Approach).  There is real scope for combining 

ecosystem services assessment with WFD assessment to enable a fully holistic assessment of the 

environment.  A joint approach would be more efficient than developing two separate procedures.  

There is also scope to work more closely with Natural England and other bodies that are grappling with 

similar issues around how to operationalize the Ecosystem Approach, to develop a common framework. 
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Operationalizing the approach 

The following suggestions are mostly concerned with practical steps for integrating ecosystem services 

assessment into EA business.  Please note that these are the personal recommendations of the author 

and do not indicate Environment Agency policy:  

1. Develop operational guidelines 

This is a key step to enable Area staff to decide when an ecosystem services assessment is 

appropriate and how to perform it. 

2. Facilitation and training 

Training will be required to get Area teams up to speed on the assessment process and the use of 

any new tools.  To perform an expert based ecosystem assessment requires a facilitator who is 

familiar with the process.  It would be possible to have a small number of facilitators who visited 

teams to perform assessments when required.  Using a facilitator from outside the local team also 

has the advantage of being more likely to overcome entrenched positions and reducing the potential 

for one opinion to dominate others.  

3. Extend the SAMP IT or other system to include more costs and benefits 

Most FCERM appraisal work is conducted through the SAMP IT system.  This currently focuses the 

assessment on just two attributes – property and habitat.  It would be beneficial to extend the 

system to include the costs and benefits of a far wider range of ecosystem services.  

4. Develop additional tools to assist with assessments.  This could include: 

a.) A tool to help with conducting an expert-based assessment. 

b.) Graphical tool to display the results of assessments in spider diagrams and bar charts. 

c.) Mapping tools to model and map a variety of ecosystem services. 

5. Create an Operations team to carry out the above 

The most efficient way to roll out the approach would be to create a team whose sole remit was to 

facilitate, train and create tools and guidelines to operationalize the Ecosystem Approach.  The team 

could work across functions to promote the approach in all areas of the EA (not just FCERM).  

6. Promote linkages between FCERM and WFD / RBM planning processes 

As already stated above there are major advantages in promoting common processes and 

procedures between different parts of the Environment Agency and with outside organisations.   

 

Resources required 

The resources required to operationalize the approach are fairly small.  Key resources required include:   

Workshops - staff time to attend workshops to perform expert-based ecosystem services assessments 

(half a day per assessment), plus room hire.  The exact make-up of the workshops will vary from case to 

case but would be expected to include representatives from Asset Performance, Operations Delivery, 

Environment Planning, Fisheries & Biodiversity, Catchment Management & WFD, and any other teams 

that had an interest in a particular site.  

Training – time to attend training sessions on the Ecosystem Approach / ecosystem services assessment, 

plus any new tools developed. 

Operations team – would require a small number of staff to work full time developing guidelines, tools, 

running training, facilitating workshops and promoting linkages across the organisation.  However, there 

are already a number of staff working in this area so it may be possible to re-assign existing staff.   
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Appendix A: Defining ecosystem services 
 

Below is a list of ecosystem services as defined in the Millennium Ecosystem Assessment, with a small 

number of additions.  Note, however, that recent developments in the ecosystem services concept 

described in the UK National Ecosystem Assessment (NEA), The Economics of Ecosystems and 

Biodiversity (TEEB) project and in the academic literature have led to some changes.  In particular, the 

majority of the Supporting Services are usually no longer included in assessments.  They are considered 

to be ecosystem processes or ‘intermediate ecosystem services’ rather than ‘final ecosystem services’ 

that directly deliver welfare benefits to people, hence should not be assessed due to the risk of double 

counting.   

The Economics of Ecosystems and Biodiversity (TEEB) project describes ‘habitat services’ instead of the 

broader concept of supporting services, for the maintenance of genetic diversity and to provide habitat 

for migratory species.  Meanwhile, the UK NEA includes the ecosystem service of ‘wild species diversity’ 

which is included under the categories of both cultural and regulatory services.  Many Environment 

Agency staff taking part in the case study assessments also felt that the supporting services were difficult 

to assess.  To fit with the changes described above and in light of the experience gained during the case 

study assessments, I would recommend that the Environment Agency does not include the supporting 

services (with the exception of habitat provision) in future ecosystem services assessments.     

 

Millennium Ecosystem Assessment definition of ecosystem services 

Provisioning services The products obtained from ecosystems, including: 

Fresh water  The natural storage, retention and supply of freshwater. Fresh water extracted (or 
potential for extraction) for human uses 

Food 
(crops, fruit, fish, etc.)  

Food grown or sustainably harvested or (potential for harvesting) from ecosystems 
incl. edible plants, animals and fungi.  Animal feed. 

Fibre and fuel 
(timber, wool, etc.)  

The production (or potential for production) of sustainable/ renewable natural 
resources such as wood, thatch, straw and fibres and compounds (latex, gums, oils, 
waxes, dyes, etc.), industrial materials, energy sources (wood, organic matter).  
Minerals and fossil fuels are not thought of as a service because they are non-
renewable. 

Genetic resources 
(used for crop/stock 
breeding and 
biotechnology)  

Actual or potential genetic diversity in wild or stock species. Cultivated crops and 
domesticated animals originated as wild species. For some species, genetic 
resources of their wild relatives are still needed to maintain productivity or alter 
characteristics such as taste, pest resistance, or environmental adaptation (used for 
crop/stock breeding and biotechnology) 

Biochemicals, natural 
medicines, 
pharmaceuticals  

The sustainable production (or potential for production) of chemicals by natural 
sources that are important to human health as drugs or as models for synthetic 
drugs or by providing animals that are used as tools (leeches) or test specimens.  
Minerals and fossil fuels are not thought of as a service because they are non-
renewable. 

Ornamental resources 
(shells, flowers, etc.) 

Sustainable/non-destructive production of ornamental resources such as shells, 
flowers, display fish, plants etc. 

Energy harvesting 
(not included in Millennium 
Ecosystem Assessment) 

Sustainable use of the environment to provide energy.  For instance hydropower, 
thermal power, wave power.  
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Regulating services The benefits obtained from the regulation of ecosystem processes, 
including: 

Air quality regulation  Natural regulation of the quality of air and the oceans.  Moderating CO2, O2, SOx, 
and O3.  Lakes for instance act as sink for industrial emissions.  Vegetation mitigates 
effects of pollutants from PM10 particles.  Trees in urban areas provide surface area 
for PM10 capture up to 12 times the area of land that they cover. 

Climate regulation 
(local temperature/ 
precipitation, GHG 
sequestration, etc.) 

Regulation of both microclimate and global climate (including both carbon 
sequestration and adaptation to climate change). Regional and global circulation 
patterns, topography, vegetation, ability to reflect sunlight, determine local and 
global weather (temperature/precipitation). GHG sequestration, etc.  Transpiration 
from leaves. Forests and other vegetation can trap warm air and provide shelter 
from wind.  Local heat island effects etc. 

Water regulation 
(timing and scale of run-off, 
flooding, etc.)  

Natural processes that break down and/or assimilate waste materials, including 
physico-chemical and microbial purification of water.  While the flow and cycling of 
water also influences supply, this function relates mainly to the filtration and 
storage of water. Vegetation and soil filter pollutants from water, while the 
topography and underground structure of ecosystems determine the storage 
capacity of lakes, streams, and aquifers. 

Natural hazard regulation 
(i.e. storm protection)  

Buffering of the impacts of natural hazards and disruptions (such as the ‘wind break’ 
effect of trees and hedges) Structure and storage capacity of vegetation can reduce 
the effects of storms, floods and droughts. Reefs and other natural coastal features 
can protect shorelines from wave and storm damage. 

Natural pest regulation  Natural regulation of potential pests (such as wasp predation on aphids).  Plants and 
animals that provide natural pest control function (bats, various birds, various 
insects, frogs and toads, hedgehogs etc).  Biological communities have evolved 
interactions and feedback mechanisms that allow populations of one or more 
species to affect the size of another. Through these interactions, populations remain 
fairly stable, preventing outbreaks of pests and diseases. About 99% of crop pests, 
including insects, rodents, fungi, snails, nematodes, and viruses are controlled by 
natural enemies such as birds, spiders, wasps, lady bugs, fungi, and viruses, 
providing a great service to farmers.  The vegetation/ habitats of these are also 
important. 

Disease regulation  Natural regulation of disease organisms (including potentially pathogenic microbes 
as well as parasite transmission). Could protect human health, livestock, wildlife and 
domestic pets. 

Erosion regulation  Regulation of the erosion of soil (for example through vegetative cover).  Soil 
retention depends on the structure of vegetation and root systems of ecosystems. 
Roots stabilize the soil and foliage intercepts rainfall, preventing erosion and 
compaction of the soil. Shoreline and submerged vegetation also prevent erosion 
and aid in sedimentation. Soil retention allows agriculture to remain productive and 
prevent damages caused by landslides or wind erosion. 

Water purification and 
waste treatment  

Natural processes that break down and/or assimilate waste materials, including 
physico-chemical and microbial purification of water.  While the flow and cycling of 
water also influences supply, this function relates mainly to the filtration and 
storage of water. Vegetation and soil filter pollutants from water, while the 
topography and underground structure of ecosystems determine the storage 
capacity of lakes, streams, and aquifers. 

Pollination/ seed dispersal  Natural pollination, for example provided by bees and a wide range of other insects.  
Insects, birds, and bats can all provide pollination services. Pollination is crucial to 
plant reproduction, without which many wild plant species would go extinct and 
current levels of agricultural production would be impossible or very expensive. 

Noise and light regulation 
(not included in MEA) 

Natural features such as forests, woods, trees etc. regulating excessive noise and 
light pollution from industrial and building sites, roads, entertainment districts, 
airports etc. 
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Cultural services The non-material benefits people obtain from ecosystems through 
spiritual enrichment, cognitive development, reflection, recreation, and 
aesthetic experience, including: 

Cultural heritage  Contribution of ecosystems to local and regional heritage (such as historic mills, 
ports, riverside cityscapes, etc.). Archaeological interest- artefacts etc. 

Recreation and tourism  Human values derived from recreational uses of ecosystems, including their often 
substantial tourism potential.  Natural ecosystems are often used as places for 
relaxation and recreation, including hiking, camping, fishing, and nature viewing. 
With increasing wealth and leisure time, recreation also increases. In some areas 
the demand for recreation provides economic opportunities through eco-tourism. 

Aesthetic value  Most people enjoy natural scenery and landscapes. This is important not just for 
human enjoyment but can also have economic importance by influencing property 
prices. 

Spiritual, ethical and 
religious value  

Ecosystems and their elements can provide humans with a sense of continuity and 
place, and can also be an important part of religion. Religious sites such as springs. 
Religious uses such as water baptisms. 

Inspiration of art, folklore, 
architecture, etc.  

Natural environment provides motivation and inspiration for all forms of folklore 
and art, including books, movies, photography, fine art, music, dance, fashion, and 
architecture. 

Social relations  
(e.g. fishing, grazing or 
cropping communities)  

The role of ecosystems and natural resources as a focal point for community 
activities, both through formal (e.g. fishing) and informal (such as volunteer 
activities) pursuits. 

Intellectual, scientific, 
knowledge, educational 
(not included in MEA) 

Natural areas provide numerous opportunities for study, education, and research, 
as well as references for monitoring environmental change.  This increases the 
generation of knowledge and understanding of the natural world. Further, this 
understanding has benefits in areas of science and technology.   

  

Supporting services Ecosystem services that are necessary for the production of all other 
ecosystem services, including: 

Provision of habitat  Provision of habitat supporting ecosystems of conservation value as well as 
responsible production of other ecosystem services.  
Refugium function: Natural systems provide living space for plants and animals, 
allowing for biological and genetic diversity. Wind, water, and animals disperse 
seeds, and if a seed reaches a suitable spot, the soil shelters and supports it while it 
grows and matures. The diversity of plants, then, provide a variety of cover, 
structure, and food sources that allows a diverse number of animals to thrive. A 
certain level of biological diversity is essential for maintaining all other functions and 
services, although the exact relationship is yet unclear. In this diversity is stored 
information from millions of years of evolution, as well as the potential for future 
evolution. With the possibility of future climate change, genetic diversity, and the 
evolutionary potential is contains, may become extremely important to the 
adaptation of plants and animals, allowing them to continue to provide the services 
we depend on. Nursery function: Ecosystems also provide breeding and nursery 
grounds for species that are harvested elsewhere as adults. This function is 
important for commercial and subsistence uses of many species. 

NB. The supporting services defined below are described in the Millennium Ecosystem Assessment, but are now 
considered to be ecosystem processes or intermediate services and it is therefore recommended that they are 
not included in an ecosystem services assessment:  

Soil formation  A natural process of soil formation and fertilisation.  Soil formation is an extremely 
slow process that occurs through the disintegration of parent rock, accumulation of 
plant and animal organic material, and the release of minerals. 

Primary production Production of new biological material, particularly through photosynthetic 
processes. 
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Nutrient cycling  Cycling of nutrients within ecosystems.  The growth and existence of living organisms 
depends on the availability of nutrients, many of which are in limited supply. That is 
why recycling of nutrients is very important. Carbon, oxygen, and hydrogen are often 
cycled through the gas, climate, and water regulation functions mentioned earlier. 
Nitrogen, sulphur, and phosphorous are other critical elements. Calcium, 
magnesium, potassium, sodium, chlorine, and trace element such as iron and zinc 
are also needed. Decomposition by soil organisms releases these elements into the 
soil and atmosphere so they can be used again. Migration by birds, fish, and 
mammals also helps spread nutrients between ecosystems. Nutrient cycling provides 
healthy and productive soil and also influences the gas, climate, and water 
regulation functions. 

Water cycling  Flow of water through ecosystems in its solid, liquid, or gaseous forms.  Transfer of 
water from soil to plants, plants to air, and air to rain. 

Photosynthesis  Generation of oxygen through photosynthetic processes. 
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Appendix B: Further details on policy background 
 

Some of the key European and national legislation affecting Flood and Coastal Erosion Risk management 

in England is shown in the table below.  Note that this list is not comprehensive and FCERM will be 

influenced by other policy drivers such as European agricultural and regional development policies. 

 

EU Directives 

Directive Description English Law 

Birds Directive (79/409/EEC) EU directive to conserve and manage wild birds.   Conservation of Habitats 
and Species Regulations 
2010 

Habitat Directive (92/43/EEC) EU directive to conserve natural habitats for selected 
species of flora and fauna. Linked with Birds Directive.  

Conservation of Habitats 
and Species Regulations 
2010 

Water Framework Directive 
(2000/60/EC) 

EU directive to improve and protect the ecological 
status of the water environment and encourage 
sustainable water resource management. 

Water Environment 
Regulations 2003 
 

Flood Directive (2007/60/EC) EU directive to prevent and limit floods and their 
damaging effect on human health, environment, 
infrastructure and property.  

Flood Risk Regulations 
2009 
 

SEA Directive (2001/42/EC) EU directive concerning Strategic Environmental 
Assessment (SEA) of public plans and programmes.   

SEA Regulations 2004 

EIA Directive (85/337/EEC) 
amended in 1997, 2003, 2009 

EU directive contains a legal requirement to carry out 
an environmental impact assessment (EIA) of public or 
private projects likely to have significant effects on the 
environment, prior to their authorisation. 

Town and Country 
Planning (Environmental 
Impact Assessment) 
Regulations 1999 

Nitrates Directive 
(1991/676/EEC) 

EU directive to reduce diffuse water pollution by 
nitrate from agriculture. Creation of nitrate vulnerable 
zones (NVZ). 

Nitrate Pollution 
Prevention Regulations 
2008 

 

National Legislation 

Policy Description 

Water Resources Act 1991 An Act of Parliament that includes the current legal basis for permissive powers 
and responsibilities of the National Rivers Authority (now EA). Regulates water 
resources, water quality and flood defence. 

Land Drainage Act 1991 & 
1994 

An Act of Parliament that includes the current legal basis for permissive powers of 
local authorities and drainage boards to carry out flood management and land 
drainage works. The 1994 Act added environmental and recreational obligations.   

Environment Act 1995 An Act of Parliament that established the permissive powers and responsibilities 
of the Environment Agency regarding flood management. 

Water Act 2003 An Act of Parliament that further enhances the EA’s supervisory duties and powers 
to carry out flood defence and drainage works. Aims to improve water 
conservation, protect public health and the environment, and improve the service 
offered to consumers. 

Natural Environment and 
Rural Communities Act 2006 

An Act of Parliament that established the permissive powers and responsibilities 
of Natural England regarding nature conservation, strengthened SSSI’s, and 
brought together biodiversity laws. 

Flood and Water 
Management Act 2010 
 

The key legislation to take forward local flood risk management in England and 
Wales and ensure the supply of water.  Implements recommendations of the Pitt 
Review 2008, Catchment Flood Management Plans (CFMP), Shoreline 
Management Plans (SMP), and Surface Water Management Plans (SWMP). 

Wildlife and Countryside Act 
1981 

An Act of Parliament that makes it an offence to harm listed wild birds, animals 
and plants, and notifies designation, protection and management of SSSIs. 
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Countryside and Rights of 
Way Act 2000 

An Act of Parliament that creates statutory rights access on foot to certain types of 
land, to strengthen nature conservation legislation and to facilitate better 
management of Areas of Outstanding Natural Beauty. 

Civil Contingencies Act 2004 An Act of Parliament that aims to provide a single framework for civil protection in 
the United Kingdom and sets out the actions that needs to be taken in the event 
of a flood.  

The Climate Change Act 2008 An Act of Parliament that requires a UK-wide climate change risk assessment and a 
national adaptation programme every five years. Also requires public bodies and 
statutory organisations such as water companies to report on how they are 
adapting to climate change. 

The Natural Environment 
White Paper 2011 – The 
Natural Choice: securing the 
value of nature 

Sets out key government policy in relation to the natural environment.  Concerned 
with “mainstreaming” the value of nature across society by: 

 facilitating greater local action to protect and improve nature; 

 creating a green economy, in which economic growth and the health of natural 
resources sustain each other, and markets, business and Government better 
reflect the value of nature; 

 strengthening the connections between people and nature; and 

 showing leadership in the European Union and internationally, to protect and 
enhance natural assets globally. 

Draft Water Bill 2013 Takes forward many of the ideas outlined in the Water White Paper 2011 – Water 
for Life. The Bill’s primary aim is to help reform the water industry to make it more 
innovative and responsive to customers and to increase its resilience to natural 
hazards such as drought and floods. 
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Appendix C: Further details on New Colliter’s Brook 

ecosystem services assessment 
 

Introduction 

New Colliter’s Brook flood alleviation scheme was chosen as one of three case studies examining the 

impact of ecosystem services thinking on Flood and Coastal Erosion Risk Management (FCERM) 

maintenance activities.  Following initial contact with Environment Agency staff, information was 

collected on the site and the proposed scheme and a site visit was made on 15th November 2012.  Also 

on that date, EA staff organised a public meeting to engage the local community with the proposed 

plans.   

A workshop was organised for the 11th March 2013 for a cross-section of EA staff to inform them about 

ecosystem services, to discuss the site and to perform a simple ecosystem services assessment of the 

proposed scheme.  The following staff participated in the workshop: 

Name Role Main interest 

Andy Baines F&B tech spec FRB 

Pauline Johnston Hydrogeology senior tech spec & TL  Geoscience 

Paul King FCRM advisor PSO FCRM 

Gemma Mahoney F&B officer FRB 

Laurie Neale Asset performance FCRM 

Jeremy Taylor Catchment co-ordinator WFD 

Steve Thomas F&B team leader FRB 

Dave White LTM ops delivery FCRM 

Melvin Wood Operations advisor FCRM 

 

The study site 

Ashton Vale is a suburb of south Bristol, drained by Longmoor Brook and Colliter’s Brook, which are 

tributaries of the Bristol Avon.  Both streams are relatively rural in their upper reaches, before flowing 

through a mixture of agricultural, residential, commercial and light industrial areas.  The study area is 

shown in Figure C1. 

The Ashton Vale area suffered from serious floods and damage to property in the 1950s-70s.  The worst 

flood event occurred in 1968 and affected approximately 750 properties.  In response to this, a flood 

defence scheme was constructed in 1977, the key components of which involved: 

 Creating a new channel, known as the New Colliter’s Brook, that flows from the Old Colliter’s 

Brook to Longmoor Brook.  The first part consists of a 350m long culvert, followed by a 600m 

long open trapezoidal channel. 

 Cutting a 3.25m diameter and 900m long tunnel to take flows from Longmoor Brook and New 

Colliter’s Brook into the River Avon. 

 Widening, deepening and straightening a 575m stretch of Longmoor Brook. 

The 1977 flood alleviation scheme was designed to provide a 1 in 100 year standard of service from 

fluvial flooding.  Both Longmoor Brook and Old Colliter’s Brook discharge into the River Avon through a 

series of tide flaps that prevent tidal ingress into the river system.  The tide locking of the river systems is 

known to increase water levels in the lower river network, especially during high or surge tides. 
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       Figure C1: The study area in south Bristol 

 

Since the scheme was built in 1977 only occasional and limited maintenance work has been carried out.  

As a result, extensive siltation and bankside vegetation growth has occurred along all the channels, 

reducing their capacities.   This is well illustrated in Figure C2, which shows photos of New Colliter’s 

Brook and Longmoor Brook when the scheme was first completed compared to the present day.  Flood 

modelling work has shown that flood risk is now considerably greater than the design standard of 1 in 

100 years.   

An additional issue concerned the lack of flow along Old Colliter’s brook, resulting in increased siltation 

and potential blockage of this channel, thereby increasing the risk of flooding.  This was rectified recently 

by making adjustments to the splitter chamber where Old and New Colliter’s Brook separate, to increase 

the amount of flow down Old Colliter’s Brook.  However this has inevitably led to decreased flow down 

New Colliter’s Brook, which has exacerbated some of the siltation issues down that channel and 

increased the requirement for maintenance work. 

Key issues identified in the workshop 

A number of issues were identified by workshop participants to be important in the study area.  These 

were: 

 Increasing flood risk due to siltation and plant growth in New Colliter’s Brook and Longmoor 

Brook. 
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 A new and highly controversial football stadium is proposed on part of the site, leading to 

enhanced public interest and concern about any proposed changes to the site. 

 Much of the area is a popular green space for local people. 

 New transport links are planned including the South Bristol road link, rapid transit link and 

proposed Sustrans cycle way. 

 Floodplain storage has been partially lost due to two (now closed) landfill sites being located on 

the floodplain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure C2:  Original scheme photographs (left) and present day photographs (right) showing a.) New 

Colliter’s Brook flood alleviation channel, b.) New Colliter’s Brook culvert outlet, and c.) Longmoor Brook 

channel widening and straightening. 
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The proposed football stadium in particular has heightened public interest and anxiety over the site.  The 

public meeting held on 15th November 2012 attracted widespread interest and it is clear that 

consultation with local people and other stakeholders is necessary before any plans are enacted on this 

site. 

 

Possible management options 

Three alternative management options were assessed during the workshop. 

Option 1: Maintenance scheme proposed by the Environment Agency.  This is essentially a compromise 

option, whereby flood capacity is increased but the scale of the operation is smaller than the original 

scheme and some ecological features are retained.  The proposal consists of dredging and regrading 

much of the length of New Colliter’s Brook, although the new channel dimensions will not be as large as 

the original scheme dimensions.  Bankside vegetation will be removed from a section of the left bank, 

but vegetation on the right bank and parts of the left bank will remain untouched.  Longmoor Brook will 

also remain untouched.  Details of the maintenance plan are shown in Figure C3.  

 
Figure C3: Details of the Environment Agency maintenance proposals (Option 1). 
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Option 2: Do nothing.  No maintenance work is carried out and the channel is allowed to continue to 

become silted up and overgrown. 

Option 3: Return to original scheme attributes.  New Colliter’s Brook and Longmoor Brook are dredged 

and regraded back to the original scheme dimensions, throughout their length.  All bankside trees and 

other bankside vegetation is removed.   

 

Ecosystem services assessment 

Table C2: Degree of importance of ecosystem services currently provided by the Ashton Vale area.  

Scores were: not relevant at site = 0, minor importance=1, moderate importance=2, great importance=3. 

Ecosystem service Degree of 
importance 

Provisioning services  

Fresh water  1 

Food (e.g. crops, fruit, fish, etc.)  2 

Fibre and fuel (e.g. timber, wool, etc.)  1 

Genetic resources (used for crop/stock breeding and biotechnology)  0 

Biochemicals, natural medicines, pharmaceuticals  0 

Ornamental resources (e.g. shells, flowers, etc.) 0 

Energy harvesting 0 

  

Regulating services  

Air quality regulation  1 

Climate regulation (local temperature/precipitation, GHG sequestration) 1 

Water regulation (timing and scale of run-off, flooding)  3 

Natural hazard regulation (i.e. flood protection)  3 

Natural pest regulation  1 

Disease regulation  1 

Erosion regulation  2 

Water purification and waste treatment  2 

Pollination/ seed dispersal  2 

Noise and light regulation 1 

  

Cultural services  

Cultural heritage  0 

Recreation and tourism  2 

Aesthetic value  1 

Spiritual, ethical and religious value  0 

Inspiration of art, folklore, architecture, etc.  0 

Social relations (e.g. fishing, grazing or cropping communities)  2 

Intellectual, scientific, knowledge, educational 1 

  

Supporting services  

Soil formation  1 

Primary production 1 

Nutrient cycling  1 

Water cycling  1 

Photosynthesis (production of atmospheric oxygen) 1 

Provision of habitat 2 
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Workshop participants were divided into 3 groups and provided with a list and description of ecosystem 

services based primarily on the Millennium Ecosystem Assessment (Appendix A).  Each group was asked 

to determine if the ecosystem service was relevant at the site and its degree of importance.  The site was 

taken to include the surrounding land (the floodplain), as well as the channels themselves.  A group 

discussion then followed and a consensus was reached on the importance of each ecosystem service.  

Results are shown in Table C2 (above).   

 

Change in ecosystem service provision under alternative management options  

Workshop participants considered the impact of the three alternative management options on 

ecosystem service provision.  Following group discussion of the alternative options, scores were assigned 

individually and were based on expert judgement.  In all cases it was assumed that the option had been 

successfully implemented and established and we were considering the position in a few years’ time.  In 

other words we weren't looking at the effect of the operation itself, but the longer term impact of the 

change.  Only ecosystem services considered to be relevant to the site were scored (i.e. those scoring 1-3 

in Table C2).  The following scoring system was used for all ecosystem services: 

Major increase  +3  Major decrease  -3 

Moderate increase +2  Moderate decrease -2 

Minor increase  +1  Minor decrease  -1 

No overall change 0  Unknown  ? 

The results of the individual scoring exercise were discussed at the workshop and full scores calculated 

afterwards.  The results presented here are the average scores provided by all of the individual workshop 

participants.  The full results are shown in Table C3 and presented graphically in Figure C4.  

 
Figure C4: Change in ecosystem service provision under alternative management options for New 

Colliter's Brook (Ashton Vale). 
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Table C3: Change in ecosystem service provision under the alternative management options.  Option 1 = 

EA proposed scheme, Option 2 = do nothing, Option 3 = revert to original scheme.  Scores on the left side 

of the table range from +3 (major increase) to -3 (major decrease).  The weighted scores have been 

multiplied by the degree of importance shown in Table C2. 

Ecosystem service Option 1 Option 2 Option 3 Weighted 
option 1 

Weighted 
option 2 

Weighted 
option 3 

Provisioning services       

Fresh water  0.9 -0.3 -1.0 0.9 -0.3 -1.0 

Food 0.6 0.1 -0.3 1.1 0.2 -0.5 

Fibre and fuel 0.1 0.1 -0.3 0.1 0.1 -0.3 

       

Regulating services       

Air quality regulation  0.1 0.7 -1.0 0.1 0.7 -1.0 

Climate regulation 0.1 0.8 -0.4 0.1 0.8 -0.4 

Water regulation  1.3 -1.1 2.1 4.0 -3.3 6.4 

Natural hazard regulation 1.7 -1.4 2.3 5.0 -4.3 6.8 

Natural pest regulation  0.4 0.6 -0.5 0.4 0.6 -0.5 

Disease regulation  0.1 0.4 -0.4 0.1 0.4 -0.4 

Erosion regulation  0.7 -0.1 0.0 1.3 -0.3 0.0 

Water purification and waste 
treatment  

0.4 0.3 -0.6 0.8 0.5 -1.1 

Pollination / seed dispersal  0.4 0.5 -0.4 0.9 1.0 -0.7 

Noise and light regulation 0.1 0.3 -0.3 0.1 0.3 -0.3 

       

Cultural services       

Recreation and tourism  0.6 0.0 -0.6 1.1 0.0 -1.3 

Aesthetic value  1.0 0.0 -1.8 1.0 0.0 -1.8 

Social relations  0.6 0.1 -0.6 1.1 0.2 -1.3 

Intellectual, scientific, 
knowledge, educational 

0.8 0.0 -0.9 0.8 0.0 -0.9 

       

Supporting services       

Soil formation  0.3 0.9 -1.0 0.3 0.9 -1.0 

Primary production 0.5 0.5 -0.9 0.5 0.5 -0.9 

Nutrient cycling  0.9 0.5 -1.0 0.9 0.5 -1.0 

Water cycling  1.2 0.0 -0.5 1.2 0.0 -0.5 

Photosynthesis 0.7 1.1 -0.5 0.7 1.1 -0.5 

Provision of habitat 1.0 0.4 -2.0 2.0 0.8 -4.0 

       

Provisioning services 0.5 0.0 -0.5 0.7 0.0 -0.7 

Regulating services 0.5 0.1 0.1 0.9 0.2 0.2 

Cultural services 0.7 0.0 -1.0 0.7 0.0 -1.0 

Supporting services 0.7 0.6 -1.0 0.9 0.7 -1.1 

All ecosystem services 0.6 0.2 -0.4 0.7 0.2 -0.5 

 

The following characteristics are clear from the results: 

 The EA proposed scheme (Option 1) was generally considered to lead to a minor increase or little 

change in the provision of most ecosystem services.  It was considered to be moderately positive for 

natural hazard regulation (flood risk). 
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 The Do nothing option (Option 2) was generally neutral or very slightly positive for many of the 

ecosystem services, but was considered to be strongly negative for natural hazard regulation. 

 Reverting to the original scheme (Option 3) was assessed to have a negative impact on all ecosystem 

services, apart from water regulation and natural hazard regulation (flood risk), where the effect was 

judged to be strongly positive. 

The overall average score for all the 23 ecosystem services considered relevant at the site (bottom line of 

Table C3) showed that the EA proposed scheme scored most highly, followed by the Do Nothing option.  

Reverting to the original scheme scored least well and was considered to have a negative effect on 

ecosystem service provision on average.  

It is possible to use the importance of ecosystem services at the site to weight the scores.  On the right 

side of Table C3, the change in ecosystem service scores under the different options have been 

multiplied by the importance of the services (from Table C2).  This now gives the greatest weighting to 

water regulation (runoff) and natural hazard regulation (flood risk) and moderate increased weighting to 

a further seven ecosystem services that were considered to be of moderate importance at the site.  

However, the effect of this change in weighting on the overall results is minimal. 

 

Ranking the possible management options 

It was noticeable that the range of scores provided by different individuals varied considerably.  

However, when the scores were used to rank the different options, there was much more agreement 

between the workshop participants.  Table C4 shows that 7 people ranked the EA proposed scheme as 

the first choice option, with the remaining two ranking it in second place.  Reverting to the original 

scheme was ranked last by most people and no-one chose it as their first ranked option.  

 

Table C4: Ranking of options produced from ecosystem service scores for each participant (1 means that 

the option is ranked first out of the three options). 

Participant Option 1 Option 2 Option 3 

Participant 1 1 2 3 

Participant 2 1 2 3 

Participant 3 2 1 3 

Participant 4 2 1 3 

Participant 5 1 2 3 

Participant 6 1 2 3 

Participant 7 1 3 2 

Participant 8 1 2 - 

Participant 9 1 3 2 

Average Rank 1.2 2.0 2.8 

 

Considering only the most important ecosystem services 

The overall score produced by an ecosystem services assessment depends partly on the range of 

ecosystem services assessed.  It can be argued that if many unimportant ecosystem services are included 

in the assessment then this can obscure the results for the ecosystem services that stakeholders consider 

to be more important.  Although this has been partially addressed by using the degree of importance of 

ecosystem services to provide weightings, it may be clearer to only show the more important ecosystem 

services.  
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In Figure C5, only the 9 ecosystem services that were considered to be of moderate or great importance 

at the site are included.  This figure is also able to highlight the potential impact of the management 

options in a different way, with bars to the right of the vertical line at 0 indicating a positive impact, and 

bars to the left indicating a negative impact.  It can be seen that the EA proposed scheme is positive for 

all 9 of the ecosystem services.  The do nothing option is marginally positive for several of the ecosystem 

services, but this is outweighed by the negative impact on water regulation and natural hazard 

regulation.  The revert to original scheme option has a negative impact on 6 of the ecosystem services 

but this is counterbalanced by a strong positive impact on two ecosystem services (again this is water 

regulation and natural hazard regulation). 

 

Figure C5: Change in ecosystem service provision under alternative management options for New 

Colliter's Brook (Ashton Vale), illustrating only the 9 ecosystem services considered to be of moderate or 

great importance at the site.    

 

Table C5 shows the overall average scores using either all 23 ecosystem services or just the 9 most 

important ones.  This shows that the EA proposed scheme remains the preferred option, but the second 

best option is now revert to original scheme rather than do nothing.   

 

Table C5: Average change in ecosystem service provision under the three alternative management 

options.  Scores range from +3 (major increase) to -3 (major decrease).  The weighted scores have been 

multiplied by the degree of importance shown in Table C2. 

 Option 
1 

Option 
2 

Option 
3 

Weighted 
option 1 

Weighted 
option 2 

Weighted 
option 3 

All ecosystem services (23) 0.6 0.2 -0.4 0.7 0.2 -0.5 

Only most important 
ecosystem services (9) 

0.8 -0.2 0.0 1.9 -0.6 0.5 
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Conclusions 

A simple, expert based ecosystem services assessment was carried out on three alternative options for 

the New Colliter’s Brook (Ashton Vale) Flood Alleviation Scheme.  Although the proposed scheme is 

relatively straightforward, the scheme has potential to be fairly high profile as it is situated on the edge 

of a large urban area, provides important recreational green space and is subject to a number of 

proposed, and sometimes controversial, development plans.  It is important that the Environment 

Agency is fully aware of the multiple potential costs and benefits of any proposed scheme.  The 

Ecosystem Approach, and the assessment of ecosystem services in particular, provides a suitable 

framework to gain this understanding.  It is also vital that all relevant stakeholders, especially local 

residents, are engaged and consulted throughout the lifecycle of this project.       

Participants identified water regulation and natural hazard regulation to be the most important 

ecosystem services delivered by the area, followed by food, erosion regulation, water quality regulation, 

pollination, recreation and tourism, social relations, and provision of habitat.  A further 14 ecosystem 

services were considered relevant but only of minor importance at the site.  An assessment of change in 

ecosystem service provision under three alternative management options revealed that the EA proposed 

scheme was clearly the best option, leading to a minor increase in the provision of many of the 

ecosystem services in the area.  A do nothing option was considered to be generally neutral or very 

slightly positive for many of the ecosystem services, but was considered to be strongly negative for 

natural hazard (flood risk) regulation.  As flood risk regulation is the primary driver for the whole project 

this options can be rejected, although it does provide an important baseline to compare with the other 

options.  A third more radical option, to revert to the original scheme, was assessed to have a negative 

impact on all ecosystem services, apart from water regulation and natural hazard regulation, where the 

effect was judged to be strongly positive.  This option clearly addresses the main driver of the scheme, 

but at the expense of all other ecosystem services and should not be taken forward.   

The New Colliter’s Brook Flood Alleviation Scheme has provided a useful case study of applying an 

ecosystem service assessment to a FCRM maintenance decision.  The majority of the EA staff 

participating in the workshop found the approach interesting and useful.  Staff highlighted the 

opportunity to realise the wider benefits of the scheme as especially beneficial.  Discussing the case with 

colleagues from different parts of the organisation was also regarded as a particular benefit.  Further 

discussion of the wider implications of the approach and the results of a questionnaire undertaken by 

workshop participants are provided in the main part of the report.   
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Appendix D: Further details on Jervaulx ecosystem services 

assessment 
 

Introduction 

Jervaulx on the River Ure was chosen as the second of the three case studies examining the impact of 

ecosystem services thinking on FCERM maintenance activities.  A workshop was organised for the 18th 

March 2013 for a cross-section of EA staff to inform them about ecosystem services, to discuss the site 

and to perform a simple ecosystem services assessment of some possible management options.  The 

following staff participated in the workshop: 

 

Name Role Main interest 

Robert Brotherton Principal officer agriculture / land management Env planning 

Mathew Clarke Project engineer FCRM 

Ian Cooke AP senior advisor FCRM 

Chris Fulton Evidence advisor Evidence 

Pat O'Brien Fisheries technical specialist FRB 

Ejiroghene Ogboru Evidence advisor Evidence 

Claire Russell WFD catchment co-ordinator WFD 

 

The study site 

Jervaulx is located on the River Ure in Wensleydale, North Yorkshire, 7 km upstream of Masham.  The 

site stretches from the road bridge at Ulshaw to the Kilgram Bridge downstream and includes floodplain 

on both sides of the river (see Figure D1 for map of site).  The site is just outside the Yorkshire Dales 

National Park and sits on the boundary of the Nidderdale Area of Outstanding Natural Beauty (AONB).  

The south (right) side of the river is in the Jervaulx Estate and includes the ruins of a medieval Cistercian 

abbey (Figure D2a), a 19th Century Park, a tea room, and a few other buildings.  It thus has significant 

cultural heritage and tourism value.  The land immediately adjacent to the river on both sides is currently 

sheep grazed permanent pasture.  

The River Ure has a catchment area of 510 km2 at this location.  It is a predominantly upland catchment 

to this point, and the river at Jervaulx is relatively dynamic and erosive (Figure D2b).  Land on both sides 

of the river is currently protected by a continuous rock and earth embankment.  These embankments 

have been in place for at least 150 years in one form or another and are shown on the earliest OS maps 

dating from 1856.   They were improved in the 1960s and have been maintained by the Environment 

Agency and its predecessor organisations for a number of decades. 

Although the embankments have been maintained for decades, the dynamic and erosive nature of the 

river demands extensive ongoing maintenance works.  Figure D3 shows examples of the erosion 

problems that occur at the site, with considerable damage occurring on a regular basis, and the failing 

nature of the asset exacerbating the problem.  Furthermore, intensive grazing of the banksides 

contributes to the erosion problems.  The Environment Agency has refurbished the banks five times in 

the last 20 years with an average annual bill of £7,000 for the 2.5 mile stretch. 
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Figure D1:  Map of Jervaulx on the River Ure in North Yorkshire.  The yellow boundary is that of the 

Yorkshire Dales National Park. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D2:  a.) The ruins of Jervaulx Abbey, with sheep grazed pasture in the foreground, and b.) the 

River Ure at Jervaulx, with its relatively high energy, dynamic meandering channel.    

 

The flood defences at Jervaulx mostly protect low-grade agricultural land.  Recent changes to the way 

that flood defence schemes are funded now places little emphasis on such sites and Jervaulx will not 

qualify for funding under current guidelines.  The Environment Agency operates on a risk-based 

approach, based on an assessment of the costs and benefits of maintenance schemes.  It is national 

policy to withdraw from defences where the cost of maintaining them is greater than the benefits and 

there are no overriding environmental features or legal commitments to warrant continuing.  A number 

of options are possible, including complete withdrawal, handing over responsibilities to the landowner, 

a.) b.) 
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or designing schemes to restore natural flood risk management capabilities.  However, withdrawal of 

maintenance remains politically challenging and it would be advantageous if the Environment Agency 

could demonstrate the multiple potential benefits of doing so. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D3: Ongoing erosion of the embankments is causing major damage to the flood defence assets at 

Jervaulx. 

 

The River Ure at Jervaulx sits in the Upper Ure and Swinney Beck Policy Unit of the Ouse Catchment 

Flood Management Plan.  The preferred policy option for this unit is Policy Option 6 - take action with 

others to store water or manage run-off in locations that provide overall flood risk reduction or 

environmental benefits, locally or elsewhere in the catchment.  The aim of this policy is to attenuate 

water in locations where there are multiple benefits from doing so.  This could include storing water in 

part of the catchment in order to reduce flood risk to downstream communities (in this case most 

notably in York).  Alternatively, it could include reducing run-off, restoring floodplains and improving 

habitats that contribute to reducing the risk elsewhere.  Furthermore, following recommendations in the 

Pitt Review, the National Flood and Coastal Erosion Risk Management Strategy promotes working with 

natural processes as a means of achieving sustainable flood and coastal risk management.  There are also 

moves at both a European level and within the EA to align more closely the requirements of the key EU 

Directives – the Water Framework, Habitats, and Floods Directives.  Jervaulx could provide an example of 

exactly this type of joined up approach. 

Walking away from the maintenance of the flood defence assets at Jervaulx could therefore provide a 

number of possible opportunities, although most would require significant capital investment upfront.  A 

key opportunity comes from reconnecting the floodplain and restoring natural river processes.  Creating 

new wet grassland on the floodplain would contribute towards the new EA target to create 10,000 ha of 

BAP habitat by 2020.  Salmon are present on the River Ure and habitat could be greatly improved, 

including enhancing spawning gravels.  The Jervaulx Estate already attracts tourists, and the potential for 

tourism and recreation could be enhanced by improving access, riverside habitats and fishing at the site.  

Finally, the area could act as a demonstration site to show the potential for multi-objective land and river 

management that works with natural processes to provide multiple benefits.    

 

Possible management options 

A number of alternative management options are possible at the site.  Four of the most likely contenders 

were assessed during the workshop. 
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Option 1: Continue to repair and maintain. Until recently, this was the standard position adopted by the 

Environment Agency.  It’s unlikely that the EA could continue this policy in the longer term, but it’s 

possible that maintenance could be taken over and continued by the current land owners.   

Option 2: Do nothing – abandon. The Environment Agency could chose to walk away and if the land 

owners were not prepared to take on the maintenance the assets would be abandoned.  This would be 

the cheapest option.  

Option 3: Remove or breach flood banks on southern bank – Jervaulx Estate.  A more proactive 

withdrawal of maintenance would involve the deliberate removal or breaching of the embankments on 

the south (left) bank of the river, with active habitat creation on the adjacent meadows.  This would 

create 50 ha of new habitat, most likely to be floodplain grazing marsh. 

Option 4: Remove both banks and create braided channel.  An extension of the option above, this would 

involve reconnection and restoration of the whole floodplain at Jervaulx.  A braided channel would be 

formed to re-create natural conditions and to improve river habitat including salmon spawning.  This 

option would be most costly in the short term, but would have minimal maintenance costs in the long 

term. 

 

Ecosystem services assessment 

Workshop participants were divided into 3 groups and provided with a list and description of ecosystem 

services based primarily on the Millennium Ecosystem Assessment (Appendix A).  Each group was asked 

to determine if the ecosystem service was relevant at the site and its degree of importance.  A group 

discussion then followed and a consensus was reached on the importance of each ecosystem service.  

Results are shown in Table D2 (overleaf).   

 

Change in ecosystem service provision under alternative management options  

Workshop participants considered the impact of the four alternative management options on ecosystem 

service provision.  Following group discussion of the alternative options, scores were assigned 

individually and were based on expert judgement.  In all cases it was assumed that the option had been 

successfully implemented and established and we were considering the position in a few years’ time.  In 

other words we weren't looking at the effect of the operation itself, but the longer term impact of the 

change.  Only ecosystem services considered to be relevant to the site were scored (i.e. those scoring 1-3 

in Table D2).  Five of the ecosystem services that were considered to be of only minor importance at the 

site were not scored by some of the participants and so were dropped from further analysis, leaving a 

total of 16 ecosystem services that were fully assessed.  The ecosystem services were all scored on a 

scale from +3 (major increase) to -3 (major decrease).   

The results of the individual scoring exercise were discussed at the workshop and full scores calculated 

afterwards.  The results presented here are the average scores provided by all of the individual workshop 

participants.  The full results are shown in Table D3 and presented graphically in Figure D4.  

Figure D4 presents the results in two different ways.  Figure D4a shows the results as a spider diagram, 

with better outcomes indicated by lines closer to the outside.  This is able to highlight some of the key 

similarities and differences between the alternative options.  Figure D4b highlights the overall 

cumulative impact of the management options and positive or negative responses of individual 

ecosystem services, with bars to the right of the vertical line at 0 indicating a positive impact, and bars to 

the left indicating a negative impact.   
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Table D2: Degree of importance of ecosystem services currently provided by Jervaulx.  Scores were: not 

relevant at site = 0, minor importance = 1, moderate importance = 2, great importance = 3. 

Ecosystem service Degree of 
importance 

Provisioning services  

Fresh water  2.5 

Food (e.g. crops, fruit, fish, etc.)  2 

Fibre and fuel (e.g. timber, wool, etc.)  1 

Genetic resources (used for crop/stock breeding and biotechnology)  0.5 

Biochemicals, natural medicines, pharmaceuticals  0 

Ornamental resources (e.g. shells, flowers, etc.) 0 

Energy harvesting 0 

 

 Regulating services 

 Air quality regulation  0 

Climate regulation (local temperature/precipitation, GHG sequestration) 1 

Water regulation (timing and scale of run-off, flooding)  2 

Natural hazard regulation (i.e. flood protection)  1 

Natural pest regulation  0 

Disease regulation  0 

Erosion regulation  2 

Water purification and waste treatment  1 

Pollination/ seed dispersal  0 

Noise and light regulation 0 

 

 Cultural services 

 Cultural heritage  2 

Recreation and tourism  3 

Aesthetic value  2 

Spiritual, ethical and religious value  2 

Inspiration of art, folklore, architecture, etc.  2 

Social relations (e.g. fishing, grazing or cropping communities)  2 

Intellectual, scientific, knowledge, educational 1 

 

 Supporting services 

 Soil formation  1 

Primary production 1 

Nutrient cycling  1 

Water cycling  1 

Photosynthesis (production of atmospheric oxygen) 1 

Provision of habitat 1.5 
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Figure D4: Change in ecosystem service provision under alternative management options for Jervaulx 

shown in two different ways: a.) spider diagram highlighting similarities and differences between 

options, and b.) bar chart highlighting positive or negative responses and cumulative impact.  
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Table D3: Change in ecosystem service provision under the alternative management options.  Option 1 = 

repair and maintain, Option 2 = abandon, Option 3 = breach south bank, Option 4 = breach both banks & 

create braided channel.  Scores on the left side of the table range from +3 (major increase) to -3 (major 

decrease).  The weighted scores have been multiplied by the degree of importance shown in Table D2. 

Ecosystem service Option 1 Option 2 Option 3 Option 4 Weighted 
option 1 

Weighted 
option 2 

Weighted 
option 3 

Weighted 
option 4 

Provisioning services         

Fresh water  0.0 0.2 0.8 2.3 0.0 0.5 2.0 5.8 

Food 0.3 -1.5 -0.5 -0.5 0.7 -3.0 -1.0 -1.0 

Genetic resources 0.3 -0.7 -1.0 -1.0 0.1 -0.3 -0.5 -0.5 

         

Regulating services         

Water regulation -0.2 0.4 1.6 3.0 -0.4 0.8 3.2 6.0 

Natural hazard regulation -0.2 -0.6 0.2 3.0 -0.2 -0.6 0.2 3.0 

Erosion regulation  0.0 -0.8 0.3 3.0 0.0 -1.5 0.5 6.0 

Water purification 0.0 -0.5 1.0 3.0 0.0 -0.5 1.0 3.0 

         

Cultural services         

Cultural heritage  0.0 -0.3 1.3 1.7 0.0 -0.5 2.5 3.3 

Recreation and tourism  0.0 -0.6 0.6 1.3 0.0 -1.8 1.8 4.0 

Aesthetic value  0.0 -0.2 1.0 1.0 0.0 -0.4 2.0 2.0 

Spiritual value  0.0 0.2 0.2 0.0 0.0 0.4 0.4 0.0 

Inspiration of art etc.  0.0 0.4 0.6 1.0 0.0 0.8 1.2 2.0 

Social relations 0.0 -1.4 -0.2 1.0 0.0 -2.8 -0.4 2.0 

Scientific, knowledge etc. 0.0 0.4 0.8 2.0 0.0 0.4 0.8 2.0 

         

Supporting services         

Soil formation  -0.3 0.5 0.8 1.3 -0.3 0.5 0.8 1.3 

Provision of habitat 0.0 0.0 1.8 3.0 0.0 0.0 2.7 4.5 

         

Provisioning services 0.2 -0.7 -0.2 0.3 0.2 -0.7 0.2 1.2 

Regulating services -0.1 -0.4 0.8 3.0 -0.2 -0.4 1.3 4.9 

Cultural services 0.0 -0.2 0.6 1.1 0.0 -0.6 1.3 2.5 

Supporting services -0.1 0.3 1.3 2.2 -0.1 0.1 1.5 2.6 

All ecosystem services 0.0 -0.3 0.6 1.6 0.0 -0.5 1.1 2.8 

 

The following characteristics are clear from the results: 

 The option to repair and maintain (Option 1) was assessed to have minimal impact on any ecosystem 

service.  This is to be expected as the option is similar to the present situation at the site. 

 The option to abandon (Option 2) was generally considered to have a neutral or slightly negative 

impact on many ecosystem services, with the most pronounced negative impacts on food production 

and social relations.    

 Breaching or removing the south bank (the Jervaulx Estate) (Option 3) was assessed to have a 

positive impact on most ecosystem services, especially habitat provision, water regulation, cultural 

heritage, water quality, and aesthetic value.  It was considered to have a slight negative impact on 

genetic resources.   

 Removing both banks and creating a braided channel (Option 4) was assessed to have a positive 

impact on all ecosystem services, apart from genetic resources and food production where the 
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impact was considered to be slightly negative.  Change in ecosystem service provision was 

considered to be strongly enhanced for habitat provision and all of the regulating services, and 

moderately enhanced for freshwater provision, cultural heritage, and scientific / educational value.  

The overall average score for all 16 ecosystem services scored at the workshop (bottom line of Table 3) 

showed that breaching both banks and creating a braided channel (Option 4) was much the top scoring 

option, followed by breaching the south bank (Option 3).  The repair and maintain option (Option 1) was 

the third best option with no overall change in ecosystem service provision, whilst abandoning the site 

(Option 2) scored least well and was considered to have a very slight negative impact on ecosystem 

service provision on average.  

It is possible to use the importance of ecosystem services at the site to weight the scores.  On the right 

side of Table D3, the change in ecosystem service scores under the different options have been 

multiplied by the importance of the services (from Table D2).  This now gives the greatest weighting to 

recreation and tourism, and water provisioning.  In addition, moderate increased weighting is applied to 

a further eight ecosystem services that were considered to be of moderate importance at the site.  

However, the effect of this change in weighting on the overall results is relatively small, with a slight 

exaggeration to the previous unweighted results. 

 

Ranking the possible management options 

It was noticeable that the range of scores provided by different individuals varied considerably.  

However, when the scores were used to rank the different options, there was much more agreement 

between the workshop participants.  Table D4 shows that all participants who scored it ranked breaching 

both banks as the first or equal first choice option.  The ranking of the remaining options was in line with 

the order described above.  

 

Table D4: Ranking of options produced from ecosystem service scores for each participant (1 means that 

the option is ranked first out of the four options). 

Participant Option 1 Option 2 Option 3 Option 4 

Participant 1 4 2 3 
 

Participant 2 3 4 2 1 

Participant 3 2.5 4 2.5 1 

Participant 4 4 3 2 1 

Participant 5 3 4 1.5 1.5 

Participants 6 & 7 2 4 3 
 

Average Rank 3.1 3.5 2.3 1.1 

 

Considering only the most important ecosystem services 

The overall score produced by an ecosystem services assessment depends partly on the range of 

ecosystem services assessed.  It can be argued that if many unimportant ecosystem services are included 

in the assessment then this can obscure the results for the ecosystem services that stakeholders consider 

to be more important or those that are showing the greatest change under the proposed management 

options.  Although this has been partially addressed by using the degree of importance of ecosystem 

services to provide weightings, it may be clearer to illustrate only these most significant changes.  

In Figure D5, only the seven ecosystem services that showed a moderate or major increase or decrease 

under any of the management options are included, and all of these were considered to be of moderate 
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or great importance at the site.  These are therefore the key differences between the proposed 

management options.  The overall pattern of the results is the same as before but the particular 

differences can be highlighted more easily.  Food production is considered to decline at least a little in 

three of the options and is the most significant declining ecosystem service.  Provision of habitat, erosion 

regulation, water regulation, cultural heritage, recreation and tourism, and freshwater provisioning all 

increased to the greatest extent under the removing both banks and creating a braided channel option, 

but also increased under the breaching  the south bank option.  Overall these options had a positive 

impact on ecosystem services at the site.  In contrast, the repair and maintain option had a negligible 

impact, and the abandon option had a negative effect on ecosystem service provision.   

 

Figure D5: Change in ecosystem service provision under alternative management options for Jervaulx, 

illustrating only the 7 ecosystem services showing the greatest change at the site.    

 

Conclusions 

A simple, expert based ecosystem services assessment was carried out on four alternative options for the 

Jervaulx area on the River Ure in North Yorkshire.  The site is representative of a number of locations 

around the country where the Environment Agency is considering withdrawal of maintenance of 

uneconomic flood defence assets.  It is important that the Environment Agency is fully aware of the 

multiple potential costs and benefits of any proposed change in maintenance or habitat creation 

scheme.  The Ecosystem Approach, and the assessment of ecosystem services in particular, provides a 

suitable framework to gain this understanding.  It is also vital that all relevant stakeholders, especially 

local landowners, are engaged and consulted throughout the lifecycle of any proposed project.       

Participants identified recreation and tourism to be the most important ecosystem service delivered by 

the area, followed closely by freshwater provisioning.  Food production, erosion regulation, water 

regulation, cultural heritage, aesthetic value, spiritual value, inspiration, social relations, and provision of 
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habitat were considered to be moderately important at the site and a further 11 ecosystem services 

were considered relevant but only of minor importance at the site.  An assessment of change in 

ecosystem service provision under four alternative management options revealed that the most radical 

(and expensive) option of removing both banks and creating a braided channel was clearly the best 

option, leading to a moderate increase in the provision of many of the ecosystem services in the area.  A 

smaller-scale version of this option, breaching the south bank only, was similarly positive in its impact on 

ecosystem service provision, but to a lesser extent.  A repair and maintain option was considered to have 

a negligible effect on ecosystem service provision as it largely continues the current position.  However, 

as this option is uneconomic it may only be feasible if the landowners decide to take on the maintenance 

of the asset.  An option to abandon the asset was generally considered to have a slightly negative impact 

on ecosystem service provision, especially food production and social relations.  This is the cheapest 

option but should be considered very carefully as it is likely to have negative social and environmental 

effects.  

There are clear opportunities at Jervaulx to pursue site management actions that achieve multiple social, 

economic and environmental benefits.  By working with natural processes to deliver flood protection for 

the downstream catchment, and river and floodplain habitat improvements, key aspects of the Water 

Framework, Habitats and Floods Directives could be delivered in a joined-up manner and could act as a 

demonstration site.  It also provides a long-term and sustainable solution to a problem that is present at 

many locations around the country.  Land owner buy-in remains critical for such a project to be 

successful and this remains a challenge.  However, if the site was managed for breeding waders, the 

landowner could receive a sizeable income through the Higher Level Stewardship Scheme (currently 

£335 per hectare), that would more than compensate for the loss of sheep grazing. 

Performing an ecosystem services assessment of management options using expert judgement provides 

a quick and easy initial assessment.  It could be particularly useful as a means of reducing a large number 

of options at a site down to a more manageable number.  It highlights wider costs and benefits of 

proposals and provides a means of engaging people with different backgrounds in the assessment 

process.  It is likely that further assessment work will be necessary, particularly of the costs of 

implementing the options outlined here.  Detailed quantitative modelling or an extended cost-benefit 

analysis to also include environmental and social factors may also be warranted.  Regardless of the 

approach chosen, ecosystem services remain a suitable framework for such an assessment and a tiered 

assessment approach is recommended.  In this, the level of detail of assessment undertaken is directly 

dependent upon the size or complexity (or potential controversy) of the project envisioned.  Simple 

projects can be assessed using only expert judgement, but larger projects require further work in 

proportion to their complexity. 
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Appendix E: Further details on Beckingham Marshes 

ecosystem services assessment 
 

Introduction 

Beckingham Marshes was chosen as one of three case studies examining the impact of ecosystem 

services thinking on FCERM maintenance activities.  Following initial contact with EA staff, information 

was collected on the site and some possible management options and a site visit was made.  A workshop 

was organised for the 14th March 2013 for a cross-section of EA staff to inform them about ecosystem 

services, to discuss the site and to perform a simple ecosystem services assessment of some possible 

management options for the site.  The following staff participated in the workshop: 

 

Name Role Main interest 

Greg Broughton Area environment manager Env management 

James Freeborough Partnerships officer Env planning 

Matt Goodall FCRM ops manager FCRM 

Liz Johnson Admin officer to env managers Env management 

Angie Mckinney FCRM asset performance advisor FCRM 

Swati Nettleship Biodiversity officer FRB 

Chris Page Project co-ordinator Env planning 

Rupert Robinson Estates operations manager Estates 

Russell Smith FCRM officer FCRM 

Alan Squires Estates surveyor Estates 

 

The study site 

Beckingham Marshes is an area of floodplain adjacent to the River Trent in Nottinghamshire, covering an 

area of about 900 ha.  Prior to 1945, the area was almost entirely grassland and marsh (used for willow 

production), and acted as a natural washland for the protection of Gainsborough, situated on the 

opposite side of the river.  A wartime improvement scheme rebuilt the flood banks, cut new drains and 

installed a new pumping station.  An appraisal of the flood probability in 1954 concluded that the whole 

marsh could expect to flood if the Trent catchment at this point experienced the 1 in 20-year event, but 

partial inundation might be expected if flood flows were in excess of the 1 in 10-year event.  At this time, 

about one quarter of the area was converted to arable farming.  In the 1960s and 1970s, the drainage 

ditch network was improved and the pumping station upgraded to facilitate field underdrainage.  This 

led to a further expansion of arable farming within the floodplain, and, by 1983, 82% of the area had 

been converted to arable farming and 74% of the land had new field drainage installed.  By 2000, 90% of 

the area was used for arable farming, with wheat and oilseed rape as the main crops. 

This situation prevailed until 2005 when a collaborative venture between the Environment Agency and 

the Royal Society for the Protection of Birds (RSPB) planned to revert (initially) about 10% of the area to 

wet grassland for nature conservation.  In 2005, RSPB reverted 90 ha of arable land back into grassland, 

and intended to raise water levels in the designated area in order to create habitats suitable for lapwing 

and other wading birds.  However, concerns were raised that this could reduce the floodwater storage 

capacity, as well as affect agricultural productivity on adjacent land.  Permission was finally granted 

several years later, and the RSPB have recently completed a series of shallow scrapes and new ditches 

(see Figure E2).  But water levels are still lower than the RSPB desire and there remain some differences 
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between stakeholders with potentially competing interests in farming, flood management and habitat 

provision.  The RSPB have aspirations for further expansion of the site to make it more viable for 

breeding waders, although this Phase II business case was rejected 2 years ago.  It should be noted that 

creating new wet grassland would contribute towards the new EA target to create 10,000 ha of BAP 

habitat by 2020, but would substantially reduce EA income from land rental at the site. 

 

  

Figure E1:  Beckingham Marshes, on the far side of the River Trent with the town of Gainsborough in the 

foreground.  The inset shows Beckingham Marshes acting as a flood storage reservoir in 2000. 

   

Beckingham Marshes is now characterized by a fixed, controlled inflow of flood water (through 

overtopping or breaching of the river banks), and a controlled outflow of water (through gravity drainage 

and a pumped drainage system).  Drainage is achieved using two large and expensive diesel pumps 

operated by the Environment Agency.  In addition, the Internal Drainage Board operates two smaller 

electric pumps to keep ditch water levels low year round to enhance agriculture.  To reduce costs and 

enhance operating efficiency, the EA would like to de-commission the diesel pumps and allow the system 

to be drained entirely by gravity.  To enable this to happen they have recently installed new outfall gates, 

but these require ditch water levels to be 600 mm higher than at present.  A Catchment Water 

Management Feasibility Study was recently conducted by JBA to establish the impact of raising water 

levels on land drainage, flood risk and biodiversity. 

In addition to the flood risk, agricultural and biodiversity interests at the site, Beckingham Marshes is 

also of interest for energy generation and oil and gas.  There are currently proposals to build six large 

wind turbines on the southern part of the site (between the main road and the railway line).  This is 

expected to provide a large additional income to the EA.  However, this site is adjacent to the RSPB land 
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Figure E2: The RSPB managed land, showing the location of new scrapes and ditches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E3: The Environment Agency’s land holdings at Beckingham Marshes.  The location of the oil wells 

is shown as black circles. 
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and is on a part of the site that could be used to expand the RSPB reserve in the future.  Knowledge 

concerning the impact of wind turbines on wetland birds is based almost entirely on studies in upland 

and coastal areas, with the impact on lowland breeding waders largely unknown. 

The Environment Agency owns approximately 522 ha of Beckingham Marshes.  The EA’s land ownership 

is shown on Figure E3.  Approximately 90 ha are leased to the RSPB for a peppercorn rent, with the 

remainder let as long-term agricultural tenancies.  Rental income is currently under review.  The EA’s 

interest at this site is therefore twofold; as a regulator concerned with flood risk management of the 

flood storage reservoir; and as a land-owner concerned with balancing the needs for income against 

environmental ambitions.     

Oil and gas has been extracted from the site since the 1970s and contracts have recently been renewed 

with iGas Energy for a further 20-25 years.  These are still producing good quantities of oil but some of 

the wells and pipelines are sited within the RSPB nature reserve.  As well as the obvious pollution risk, 

the location of the pipelines disrupts the water level management of the site.   

 

Possible management options 

A large number of alternative management options are possible at the site.  Four of the most likely 

contenders were assessed during the workshop. 

Option 1: Raise water levels by 600 mm and instigate gravity drainage.  Rather than relying on outdated, 

inefficient and expensive diesel pumps, drainage could occur into the River Trent via gravity discharge at 

low tide.  It has been estimated that the system would take 2-3 days longer to drain following a full Trent 

flood event. Modelling by JBA shows little effect on land drainage under other conditions, although 

there would be some impact on field under-drains.  Raising water levels would improve wetland habitat 

in the RSPB reserve. 

 

 
 

 

 

Figure E4: a.) The location of 6 wind turbines planned for the southern part of Beckingham Marshes 

(Option 2), and b.) the location of new wet grassland to enlarge the RSPB reserve  and contribute to EA 

BAP habitat creation targets (Option 3).  The existing RSPB reserve is shaded in green.  

Convert these areas to wet grassland 

a.) b.) 
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Option 2: Allow wind turbines to be installed in the southern part of the site.  A plan for six large wind 

turbines has been proposed, the location of which is shown on Figure E4a (above).   

Option 3: Enlarge RSPB reserve on land to East and South.  This would greatly enhance the size of the 

habitat for lowland wetland birds, making the reserve more viable.  It would also contribute to EA BAP 

habitat creation targets, but at the expense of agricultural land and income.  See Figure E4b for location. 

Option 4: Enlarge RSPB reserve AND allow wind turbines.  This combines Options 2 and 3 

 

Ecosystem services assessment 

Table E2: Degree of importance of ecosystem services currently provided by Beckingham Marshes.  

Scores were: not relevant at site=0, minor importance=1, moderate importance=2, great importance=3. 

Ecosystem service Degree of 
importance 

Provisioning services  

Fresh water  0 

Food (e.g. crops, fruit, fish, etc.)  3 

Fibre and fuel (e.g. timber, wool, etc.)  0 

Genetic resources (used for crop/stock breeding and biotechnology)  1 

Biochemicals, natural medicines, pharmaceuticals  0 

Ornamental resources (e.g. shells, flowers, etc.) 0 

Energy harvesting 1* 
 

 Regulating services 

 Air quality regulation  0 

Climate regulation (local temperature/precipitation, GHG sequestration) 0 

Water regulation (timing and scale of run-off, flooding)  3 

Natural hazard regulation (i.e. flood protection)  3 

Natural pest regulation  1 

Disease regulation  0 

Erosion regulation  1 

Water purification and waste treatment  1 

Pollination/ seed dispersal  1 

Noise and light regulation 0 

 
 Cultural services 

 Cultural heritage  1 

Recreation and tourism  2 

Aesthetic value  2 

Spiritual, ethical and religious value  0 

Inspiration of art, folklore, architecture, etc.  1 

Social relations (e.g. fishing, grazing or cropping communities)  2 

Intellectual, scientific, knowledge, educational 2 

 
 Supporting services 

 Soil formation  2 

Primary production 0 

Nutrient cycling  2 

Water cycling  2 

Photosynthesis (production of atmospheric oxygen) 1 

Provision of habitat 2.5 

* Energy harvesting considered to be of great importance (3) under certain future management options 
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Workshop participants were divided into 3 groups and provided with a list and description of ecosystem 

services based primarily on the Millennium Ecosystem Assessment (Appendix A).  Each group was asked 

to determine if the ecosystem service was relevant at the site and its degree of importance.  A group 

discussion then followed and a consensus was reached on the importance of each ecosystem service.  

Results are shown in Table E2 (above).   

 

Change in ecosystem service provision under alternative management options  

Workshop participants considered the impact of the four alternative management options on ecosystem 

service provision.  Following group discussion of the alternative options, scores were assigned 

individually and were based on expert judgement.  In all cases it was assumed that the option had been 

successfully implemented and established and we were considering the position in a few years’ time.  In 

other words we weren't looking at the effect of the operation itself, but the longer term impact of the 

change.  Only ecosystem services considered to be relevant to the site were scored (i.e. those scoring 1-3 

in Table E2).  The ecosystem services were all scored on a scale from +3 (major increase) to -3 (major 

decrease).   

The results of the individual scoring exercise were discussed at the workshop and full scores calculated 

afterwards.  The results presented here are the average scores provided by all of the individual workshop 

participants.  The full results are shown in Table E3 and presented graphically in Figure E5.  

Figure E5 presents the results in two different ways.  Figure E5a shows the results as a spider diagram, 

with better outcomes indicated by lines closer to the outside.  This is able to highlight some of the key 

similarities and differences between the alternative options.  Figure E5b highlights the overall cumulative 

impact of the management options and positive or negative responses of individual ecosystem services, 

with bars to the right of the vertical line at 0 indicating a positive impact, and bars to the left indicating a 

negative impact.   

The following characteristics are clear from the results: 

 The option to raise water levels (Option 1) was generally considered to lead to a very slight increase 

or little change in the provision of most ecosystem services.  It was considered to be most beneficial 

for habitat provision and for natural hazard regulation (flood risk).  This is in line with the JBA study 

that found that the raised ditch water levels would have little impact on land use.  

 Installing wind turbines (Option 2) was generally considered to have a neutral effect on most 

ecosystem services, but a negative effect on aesthetic value and food production.  It was considered 

to have a positive impact on energy harvesting and on scientific value.  Overall the effect of this 

option on ecosystem services was very slightly negative.  

 Enlarging the RSPB reserve (Option 3) was assessed to have a positive impact on most ecosystem 

services, especially habitat provision, recreation and tourism, and aesthetic value.  It was considered 

to have a moderately negative impact on food production.   

 Enlarging the RSPB reserve AND installing wind turbines (Option 4) was assessed to have a positive or 

neutral impact on all ecosystem services, apart from food production where the impact was 

considered to be strongly negative.  Ecosystem services where provision was considered to be 

enhanced to the greatest extent were habitat provision, energy harvesting, and scientific value (the 

possibility of studying the effect of wind turbines on lowland breeding waders).  
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Figure E5: Change in ecosystem service provision under alternative management options for Beckingham 

Marshes shown in two different ways. a.) spider diagram highlighting similarities and differences 

between options, and b.) bar chart highlighting positive or negative responses and cumulative impact.  
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Table E3: Change in ecosystem service provision under the alternative management options.  Option 1 = 

raise water levels, Option 2 = wind turbines, Option 3 = enlarge RSPB reserve, Option 4 = enlarge RSPB 

reserve & wind turbines.  Scores on the left side of the table range from +3 (major increase) to -3 (major 

decrease).  The weighted scores have been multiplied by the degree of importance shown in Table E2. 

Ecosystem service Option 1 Option 2 Option 3 Option 4 Weighted 
option 1 

Weighted 
option 2 

Weighted 
option 3 

Weighted 
option 4 

Provisioning services         

Food  -0.1 -1.1 -2.3 -2.6 -0.3 -3.3 -7.0 -7.7 

Genetic resources 0.0 0.0 1.1 1.1 0.0 0.0 1.1 1.1 

Energy harvesting -0.1 2.2 -0.4 1.8 -0.3 6.7 -1.1 5.3 

         

Regulating services         

Water regulation 0.2 0.0 0.6 0.6 0.7 0.0 1.9 1.9 

Natural hazard regulation 0.5 0.0 0.4 0.4 1.5 0.0 1.3 1.3 

Natural pest regulation  -0.1 0.0 1.1 1.1 -0.1 0.0 1.1 1.1 

Erosion regulation  0.1 0.0 0.5 0.5 0.1 0.0 0.5 0.5 

Water purification and 
waste treatment  

-0.1 -0.1 0.1 0.1 -0.1 -0.1 0.1 0.1 

Pollination / seed dispersal  0.0 -0.1 0.7 0.6 0.0 -0.1 0.7 0.6 

         

Cultural services         

Cultural heritage  0.0 -0.1 0.3 0.1 0.0 -0.1 0.3 0.1 

Recreation and tourism  -0.1 -0.6 1.7 0.8 -0.2 -1.1 3.3 1.6 

Aesthetic value  0.1 -1.4 1.6 0.3 0.2 -2.8 3.1 0.7 

Inspiration of art, folklore, 
architecture, etc.  

0.0 -0.1 0.3 0.3 0.0 -0.1 0.3 0.3 

Social relations -0.2 -0.4 0.3 0.1 -0.4 -0.8 0.5 0.2 

Intellectual, scientific, 
knowledge, educational 

0.4 0.8 1.4 1.8 0.8 1.5 2.8 3.6 

         

Supporting services         

Soil formation  -0.1 0.0 0.6 0.6 -0.3 0.0 1.3 1.3 

Nutrient cycling  0.3 -0.3 0.6 0.5 0.7 -0.5 1.3 1.0 

Water cycling  0.3 0.0 0.5 0.5 0.7 0.0 1.0 1.0 

Photosynthesis -0.1 -0.3 0.3 0.1 -0.1 -0.3 0.3 0.1 

Provision of habitat 0.8 -0.1 2.7 2.1 1.9 -0.4 6.7 5.3 

         

Provisioning services -0.1 0.4 -0.5 0.1 -0.1 -0.4 -2.1 -1.6 

Regulating services 0.1 0.0 0.6 0.6 0.3 0.0 0.9 0.9 

Cultural services 0.0 -0.3 0.9 0.6 0.1 -0.6 1.7 1.1 

Supporting services 0.2 -0.1 0.9 0.8 0.6 -0.2 2.1 1.7 

All ecosystem services 0.1 -0.1 0.6 0.6 0.2 -0.1 1.0 1.0 

 

The overall average score for all the 20 ecosystem services considered relevant at the site (bottom line of 

Table E3) showed that enlarging the RSPB reserve (Option 3) and Enlarging the RSPB reserve AND 

installing wind turbines (Option 4) scored equal first, although the scores that they achieved for 

individual ecosystem services varied.  The raise water levels option (Option 1) was the third best option, 

whilst installing wind turbines (Option 2) scored least well and was considered to have a very slight 

negative impact on ecosystem service provision on average.  
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It is possible to use the importance of ecosystem services at the site to weight the scores.  On the right 

side of Table E3, the change in ecosystem service scores under the different options have been 

multiplied by the importance of the services (from Table E2, plus energy harvesting has been judged to 

be important following its installation at the site).  This now gives the greatest weighting to food 

production, energy harvesting, water regulation (runoff), natural hazard regulation (flood risk), and 

habitat provision.  In addition moderate increased weighting is applied to a further seven ecosystem 

services that were considered to be of moderate importance at the site.  However, the effect of this 

change in weighting on the overall results is relatively small, with a slightly stronger preference now 

shown for options 3 and 4. 

 

Ranking the possible management options 

It was noticeable that the range of scores provided by different individuals varied considerably.  

However, when the scores were used to rank the different options, there was much more agreement 

between the workshop participants.  Table E4 shows that 5 people ranked enlarge RSPB reserve as the 

first choice option, with the remaining four ranking it in second place.  Installing wind turbines was 

ranked last or second last by all participants.  

 

Table E4: Ranking of options produced from ecosystem service scores for each participant (1 means that 

the option is ranked first out of the four options). 

Participant Option 1 Option 2 Option 3 Option 4 

Participant 1 2 4 1 3 

Participant 2 3 4 2 1 

Participant 3 3 4 1 2 

Participant 4 3 4 1 2 

Participant 5 4 3 2 1 

Participant 6 3 4 1 2 

Participant 7 4 3 2 1 

Participant 8 4 3 2 1 

Participant 9 3.5 3.5 1 2 

Average Rank 3.3 3.6 1.4 1.7 

 

Considering only the most important ecosystem services 

The overall score produced by an ecosystem services assessment depends partly on the range of 

ecosystem services assessed.  It can be argued that if many unimportant ecosystem services are included 

in the assessment then this can obscure the results for the ecosystem services that stakeholders consider 

to be more important or those that are showing the greatest change under the proposed management 

options.  Although this has been partially addressed by using the degree of importance of ecosystem 

services to provide weightings, it may be clearer to illustrate only these most significant changes.  

In Figure E6, only the six ecosystem services that showed a moderate or major increase or decrease 

under any of the management options are included, and all of these were considered to be of moderate 

or great importance at the site.  These are therefore the key differences between the proposed 

management options.  The overall pattern of the results is the same as before but the particular 

differences can be highlighted more easily.  Food production is considered to decline to a moderate or 

large amount in three of the options and is the most significant declining ecosystem service.  Provision of 

habitat increases to the greatest extent under the enlarge RSPB reserve option, but is also increased 
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under the raise water levels and enlarge RSPB reserve AND wind turbines options.  Aesthetic value and 

recreation and tourism are positively impacted by the RSPB reserve and negatively impacted by installing 

wind turbines.  In the option combining these two approaches, these differences are counterbalanced, 

resulting in a small increase for both of these ecosystem services. 

Overall, raise water levels was considered to have a positive impact on habitat provision, whilst other 

impacts were negligible.  The Install wind turbines option had a negative impact on four of the key 

ecosystem services, but was almost counterbalanced by the strong positive impact on energy harvesting 

and scientific value.  Enlarge RSPB reserve was strongly positive for four of these ecosystem services, but 

had a strong negative effect on food production.  Enlarge RSPB reserve AND install wind turbines had a 

slightly smaller positive impact on five ecosystem services, but remained negative for food production.  

The ranking of the options does not change when considering only these six key ecosystem services. 

 

Figure E6: Change in ecosystem service provision under alternative management options for Beckingham 

Marshes, illustrating only the six ecosystem services showing the greatest change at the site.    

 

Conclusions 

A simple, expert based ecosystem services assessment was carried out on four alternative management 

options for Beckingham Marshes in north Nottinghamshire.  Beckingham Marshes is a complex site, with 

numerous potentially conflicting issues and interests at play.  It is important that the Environment 

Agency is fully aware of the multiple potential costs and benefits of any proposed management option at 

the site.  The Ecosystem Approach, and the assessment of ecosystem services in particular, provides a 

suitable framework to gain this understanding.  It is also vital that all relevant stakeholders, including 

local residents, are engaged and consulted throughout the lifecycle of this project.       

Workshop participants identified food production, water regulation, natural hazard regulation, and 

provision of habitat to be the most important ecosystem services delivered by the site, followed by 
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recreation and tourism, aesthetic value, social relations, scientific value, and a number of supporting 

services.  Energy harvesting was considered to be a great importance under certain management 

options.  A further eight ecosystem services were considered relevant but only of minor importance at 

the site.  An assessment of change in ecosystem service provision under four alternative management 

options has identified the key trade-offs and synergies that would likely be achieved under each option.  

An option to raise water levels was considered to be beneficial overall as it produced a small increase in 

habitat and natural hazard regulation, with little impact on other ecosystem services.   An option to 

install wind turbines should be considered carefully, as an ecosystem services assessment showed that 

the major increase in energy harvesting that would result was more than counterbalanced by a decline in 

almost all other ecosystem services, especially food production and aesthetic value.  An option to 

enlarge the RSPB reserve was judged as having a positive effect on almost all ecosystem services, 

especially provision of habitat, aesthetic value, and recreation and tourism, but at the expense of food 

production.  An option to enlarge the RSPB reserve AND install wind turbines was also considered to have 

a positive impact on almost all ecosystem services, with a positive but slightly reduced impact on habitat, 

aesthetics and recreation compared to enlarging the RSPB reserve alone, but an increased positive 

impact on energy harvesting and scientific value.   This option has a negative impact on only one 

ecosystem service – food production – although the impact is considered to be substantial.  

Performing an ecosystem services assessment of management options using expert judgement provides 

a quick and easy initial assessment.  It could be particularly useful as a means of reducing a large number 

of options at a site down to a more manageable number.  It highlights wider costs and benefits of 

proposals and provides a means of engaging people with different backgrounds in the assessment 

process.  At a complex site such as Beckingham Marshes, there will always be a need for further 

assessment work.  This may take the form of detailed quantitative modelling or an extended cost-benefit 

analysis to also include environmental and social factors.  Regardless of the approach chosen, ecosystem 

services remain a suitable framework for such an assessment and a tiered assessment approach is 

recommended.  In this, the level of detail of assessment undertaken is directly dependent upon the size 

or complexity (or potential controversy) of the project envisioned.  Simple projects can be assessed using 

only expert judgement, but larger projects require further work in proportion to their complexity. 

Beckingham Marshes has provided a useful case study of applying an ecosystem service assessment to 

options appraisal at a complex site.  The majority of the EA staff participating in the workshop found the 

approach interesting and useful.  Staff highlighted the opportunity to realise the wider benefits of 

management options as especially beneficial.  Discussing the case with colleagues from different parts of 

the organisation was also regarded as a particular benefit.  Further discussion of the wider implications 

of the approach and the results of a questionnaire undertaken by workshop participants are provided in 

the main report.   

 


