METHODOLOGY FOR CALCULATING THE VALUE OF BENEFITS FOR PR04 ‘CHOICES WILL BE MADE’ SCHEMES

ENVIRONMENT AGENCY, 2004

This paper sets out the methodology used in calculating the benefits of environment programme schemes for the 4th Periodic Review of the water industry in England and Wales (PR04) where Ministers identified that ‘choices will be made’ (CWBM). The results of the benefits assessment are set out in a separate document ‘Report of the Environment Agency’s assessment of benefits and costs of  ‘Choices will be made’/‘Subject to Policy Decision’s schemes’, which can be found on the Agency’s web site,

http://www.environment-agency.gov.uk/commondata/103599/schemeassreportv7_768245.doc
1
Benefits

The Agency commissioned RPA Consultants to prepare detailed guidance to enable the costs of CWBM schemes to be compared to their benefits.
 To ensure consistency across the different decision-making contexts within the PR04 process, this guidance was developed for use by both Agency and Water Company planners.

This benefits assessment guidance (BAG) was designed to cover both water quality improvements and water resource management issues and builds on existing methodologies, expanding on or revising these as appropriate. It draws upon the results of existing studies and was specifically designed to be applied by Agency area officers responsible for specifying the AMP4 environmental programme, who are non-economists. It was used to assess the environmental benefits and costs of schemes impacting upon groundwater, river ecosystems, freshwater fisheries, habitats (BAPs), bathing waters, shell fish waters, low flow alleviation in rivers, and local priority schemes (e.g. eutrophication). The BAG is comprehensive in its coverage of environmental attributes.

A first step in the benefits assessment process is to identify and estimate the environmental outcome of a water quality or water resource improvement scheme (e.g. km of river improved by an RE level). The BAG values as many as possible of the impacts (both positive and negative) in monetary terms. Monetary valuation has the advantage of allowing the environmental and social impacts of a scheme to be summed and compared with the capital and operating costs of a scheme. The Guidance uses qualitative descriptions and semi-quantitative assessment where the use of monetary values is not considered to be robust or where original monetary estimates did not exist. Since more than 500 schemes had to be assessed, the basis of the BAG manual had to be existing available benefit valuations from other studies – carrying out original valuation studies for each of these schemes would not have been feasible within the resource and time constraints of PR04. 

The BAG is based in part on a review, prepared for the Environment Agency by Eftec, of all available studies that value the environmental outcomes and attributes affected by the schemes. The BAG uses the best and most appropriate of these studies to suggest a value for each environmental attribute that can be applied in different contexts. It also sets out how to derive average or typical estimates of the number of people or households who would gain from a particular type of benefit in a particular type of location. 

We took care to compile the BAG in a clear and approachable manner. It was specifically written for water quality and water resource planners with little or no experience of economic analysis. Default data and worked examples are provided to support the text and to guide the user through each calculation on a step-by-step basis. Reference lists are provided at the end of each Part for those who require further explanation, greater detail or have a particular interest in the subject area.  

The Guidance has been thoroughly reviewed and tested. Peer reviewers have included the relevant policy stakeholders (the Agency, DEFRA, Ofwat, English Nature), academics and a water company economist.  In addition, the Agency held a seminar (in Oxford) with 40 leading economists to discuss our work and the BAG
. The seminar concluded that the Agency’s work was serious and creditworthy and that the BAG made the best use of available data and was the best that could be done within the PRO4 timeframe. The seminar also recommended actions to improve benefits assessment in the short term for PRO4 and in the long term for the implementation of the Water Framework Directive (WFD).

In response to this, and as a priority within the PRO4 review process, the Environment Agency reviewed in-depth the non-use values for water quality and water resources and for bathing water improvements. The Agency then held a workshop (in Peterborough) with 20 leading water economists to examine in-depth the most important valuations in the BAG (report forthcoming). This resulted in a refinement of values related to informal recreation, bathing waters and non-use and the issue of a series of corrigenda to the original guidance.
   

The BAG was tested by Agency staff through application to three trial resources and proposed schemes (linked to different drivers). These include a fisheries driven scheme on a river, a water resources scheme, and a coastal scheme. This demonstrated that Agency personnel were able to apply the step-by-step approach.  The Agency’s economists have also:

· Run 3 training courses for 80 Agency staff so that they could readily apply the BAG appropriately; 

· Held surgeries in our regions to resolve specific problems encountered in applying the guidance;

· Provided a help desk facility at Head Office to resolve specific queries;

· Audited and reviewed the assessments.

The Approach 

Table 1 shows the specific type of environmental benefits for particular types of water bodies covered in the Guidance to identify which areas are applicable to a particular scheme.

Table 1: Overview of Guidance Materials

Part
Issues/Benefit Categories Covered

Part 1:  Introduction to the Guidance
· Introduction to Cost Benefit Analysis 

· Analytical Issues 

· Applying the Guidance 

Part 2:  Rivers and Groundwater
· Benefit Assessment Methodology

· Informal Recreation

· Angling

· Commercial Fisheries

· In-Stream Recreation

· Amenity, Property Prices and Regeneration

· Abstractions

· Heritage, Archaeology and Landscape

· Biodiversity and Non-Use Values

· Bringing the Results Together 

Part 3:  Reservoirs, Lakes and Broads
· Benefit Assessment Methodology

· Recreation

· Heritage, Archaeology and Landscape

· Amenity, Property Prices and Regeneration

· Land Take (including recreation)

· Biodiversity and Non-Use Values

· Bringing the Results Together

Part 4:  Coastal Waters and Estuaries
· Benefit Assessment Methodology

· Informal Recreation

· Coastal Bathing

· Water Sports

· Recreational Fishing

· Shellfisheries

· Biodiversity and Non-Use Values

· Bringing the Results Together

Part 5:  Works Related Impacts
· Benefit Assessment Methodology

· Land Take

· Landscape Impacts

· Property Based Disamenity Effects

· Traffic Related Impacts

· Energy and Global Warming Potential

· Bringing the Results Together

Part 6:  Bringing All of the Results Together 
· Calculating Present Value Benefits

· The Decision Rules

· Sensitivity Analysis

Figure 1 shows the iterative stepped approach followed for carrying out the assessments. 

Figure 1: The Step by Step Approach
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Step 1: Identify Drivers 

The first step is to determine what drivers a scheme may deliver. Schemes promoted by the Agency were listed under a single driver or related to the achievement of a series of drivers. The Guidance stresses the need to ensure that double counting of benefits does not take place, highlighting that benefits/dis-benefits stem from the change in environmental quality and not from individual drivers. For example, the informal recreation benefits produced by a scheme should be assessed in relation the change in environmental quality as a whole and not repeatedly for each driver delivered by the same scheme; the latter would result in double counting.

Step 2: Identify Water Body Type and Benefit Categories

Tables are provided in the Guidance that make a link between the drivers and the different benefit categories listed in Table A1. This ensured that only relevant categories were assessed, minimising the amount of time spent on collecting and analysing information that would not add significant value to the overall appraisal.

Users then identified what Part of the Guidance they should apply, with there being four main Parts relating to i) rivers and groundwaters, ii) reservoirs, lakes and broads, iii) coastal waters and estuaries, and iv) works related impacts.  

For example, if a scheme delivered driver S4 (schemes to correct for statistically significant failures with Operational Standards under the Shellfish Directive), users were referred to Part 4 (Coastal Waters and Estuaries) for the categories of non-use, informal recreation, bathing, sea angling and shellfisheries.

Once the user had identified relevant type of water body (e.g. river or coastal waters), he/she then moved to the appropriate Part of the Guidance, with each of these Parts using the same step-by-step approach to undertaking the economic assessment. Some schemes related to improvements that affect more than one water body type. 

Step 3: Qualitative Assessment of Impacts

For each identified benefit category, users were required to check that the category was relevant to the specific scheme and then, if so, to describe the impacts in qualitative terms. This enabled a decision to be made as to whether the impacts are likely to be significant enough to affect a scheme’s justification.

Guidance is provided on what factors should be considered in describing predicted benefits or dis-benefits. This draws in some cases on the ‘New Approach to Appraisal’ (NATA) which is used by DTLR in assessing the impacts of road schemes and other sources of information.

Step 4: Quantitative Assessment of Impacts

Where impacts were significant, a more quantitative assessment was then undertaken, involving calculation of the area affected, number of users and visits per annum, etc.  

Specific information requirements for each benefit category are described in the various sections. Formulae are given to assist users in preparing the necessary calculations. Default data are also provided for use where site specific information was not readily available. Where default data was used, cross checks of quantitative data and plausibility checks are applied.

Data collection involved obtaining site-specific information from maps, consultation with local organisations, and use of information from the I-drive of the Environment Agency’s Intranet. Water company resource planners may have needed to consult with the Agency or use alternative sources of information. Where such alternative sources were identified as part of preparing the Guidance, details of the sources are provided.

Step 5: Monetary Valuation

Where appropriate, monetary valuation of benefits (dis-benefits) was undertaken based on existing valuation data.  Summaries of appropriate valuation studies were provided, together with detailed instructions on how best to apply the different valuations. This included both sensitivity testing and how to aggregate across the relevant populations.  

As a result of limited valuation data, some sections of the Guidance recommended against the use of monetary valuation and suggested that users rely on just the qualitative/quantitative assessments. Different types of sensitivity analysis were suggested to ensure a robust analysis. This resulted in three monetary estimates of benefits for each benefit category; low, mid and high.

Step 6: Bringing the Results Together

An Appraisal Summary Table (AST) is provided for each water body type, tailored to include only the relevant benefit categories. The AST records transparently the main assumptions made during an assessment as well as the results at each stage of the qualitative, quantitative and monetary assessment. Annex A of the BAG provided a completed AST for a hypothetical water quality scheme, to illustrate the overall approach and the information produced through the assessment process.  

Once the previous three steps had been completed for all the relevant benefit categories, the results from the various parts are brought together in tables, firstly as Present Values so that all the costs and benefits can be compared on equal terms, and secondly, to allow the decision rules to be applied. This includes bringing together qualitative or quantitative descriptions of any non-valued impacts, and undertaking any appropriate sensitivity analysis.


Detailed guidance on how to bring the results of the assessment together, convert benefits and costs to present value terms and to use the decision rules are provided.

Additional Resources

Several annexes were provided to support or illustrate the Guidance. These were:

· Annex 1: Discount Rates;

· Annex 2: Worked Example for Rivers and Groundwater;

· Annex 3: Population Densities; 

· Annex 4: Eftec Summary Tables;

· Annex 5: Shellfish Areas; and

· Annex 6: Habitat Action Plans and Priority Habitats. 

2
Costs
Water companies provided estimates of the financial and environmental costs of 'CWBM'
schemes in their draft business plans. These were analysed and reviewed by Ofwat reporters. Low and high sensitivities were then estimated and applied by Ofwat. Full details of Ofwat’s approach to the analysis of costs of ‘choices will be made’ schemes are available on Ofwat’s web site.
 

Only one company provided estimates of environmental costs. The Environment Agency reviewed these estimates to ensure that they were in line with Part 5 of the BAG. We then deducted these environmental costs (or disbenefits) from the environmental benefits to derive net benefits and subsequent B:C ratios. 

3
Bringing the benefits and costs together
To ensure that the costs and benefits were in a comparable format, the present value of both costs and benefits over a common time horizon of 25 years was calculated using the HM Treasury recommended discount rate for public project appraisal of 3.5%. The Agency shared its results of the benefits assessment process with both Defra and Ofwat in late August 2003 so that all parties could see and understand the form of the outcome of the appraisal process and determine whether the assessments provided adequate information to allow Ministers to make decisions. Once Ofwat received Water Company Draft Business Plans, they checked the costs of CWBM schemes to derive appropriate refined cost estimates. These costs were shared with the Agency in late September. A number of queries and anomalies were identified on both sides. This process then enabled Agency economists to bring the costs and benefits together and calculate BC ratios for all CWBM schemes.

� Benefits assessment guidance for water quality and water resources schemes:


� HYPERLINK http://www.environment-agency.gov.uk/business/444304/444643/425378/425401/425411/507669/?lang=_e ��http://www.environment-agency.gov.uk/business/444304/444643/425378/425401/425411/507669/?lang=_e�





� Report available on the Environment Agency web site: 


http://www.environment-agency.gov.uk/business/444304/444643/425378/425401/425411/563114/?lang=_e 


� The Agency is currently accordingly developing a proposed research programme to improve assessment of costs and benefits for the WFD.  The Agency would hope that this could be part of major collaborative research exercise and would welcome the opportunity to collaborate with others in it. 


� � HYPERLINK http://www.environment-agency.gov.uk/commondata/105385/corrigenda_512918.pdf ��http://www.environment-agency.gov.uk/commondata/105385/corrigenda_512918.pdf�


�  � HYPERLINK http://www.ofwat.gov.uk ��http://www.ofwat.gov.uk�





