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ECONOMICS AND ENVIRONMENTAL DECISION-MAKING
Abstract

The environment and economics are inextricably intertwined since environmental decisions entail choices concerning the use of scarce resources. Economic appraisal supports allocation of these resources in the most beneficial way. The paper sets out the fundamental contributions that economics makes to aid environmental decision-making. These are principally discussed in the context of practical decision-making, from the perspective of our experience in the Environment Agency in England and Wales.  They comprise:

1. Environmental economics focuses on market failures, which are the primary rationale for considering government intervention. 

2. Economics addresses the important opportunity costs of options in that the resources used for the environmental protection options could be used to yield other benefits. 
3. Economics is fundamentally concerned with analysing the trade-offs that decision-makers face in practice regarding options.
4. Economics focuses on analysis at the margin of the actual choices that decision-makers face in selecting between the options. Economics' law of diminishing returns reflects the fact that there are increasing constraints to achieving the greater levels of environmental improvements. This means that it will become increasingly more important to analyse the opportunity costs and trade-offs, as the public demands greater environmental improvements.
5. Economic appraisal reflects the intensity of the preferences of all individuals affected by the options.
6. Economics aims to specify comprehensively and systematically the impacts of the options without any omissions or double counting.

7. Economic appraisal provides an objective and substantive basis for determining compensation measures. 

8. Economic appraisal focuses on what incentives are created by options for the affected parties and how they might then respond to them. Amongst others, this can then help ensure that the measures will actually achieve the desired objectives and avoid unintended consequences. 
INTRODUCTION

Economic considerations are fundamental to environmental decision-making since environmental decisions involve trade-offs between the costs and benefits of protecting, or improving, environmental quality. However, the role of economics remains highly contentious for many involved in environmental management. As such it is often argued that the role for economics needs to be tightly corralled. Part of the reason for this can be traced back to the absence of a clear understanding of what economics in practice can offer. 

This paper sets out the fundamental contributions that economic appraisal can make to environmental decision-making.
 It is written principally from the perspective of our experience in the Environment Agency for England and Wales (‘the Agency’) although much of the discussion is of more general relevance. 

DECISION-MAKING CONTEXT

Those with the responsibility for making environmental management decisions in the Agency (and elsewhere) have to reconcile considerable conflicts between environmental, economic and social considerations (see e.g. Environment Agency, 1999; 2000). The purpose of economic appraisal in the Agency is to aid decision-makers in the selection of the best option that balances costs and benefits across society or meets pre-determined policy objectives at least cost, taking into account other constraints and targets. Three broad categories of decision can be distinguished: 

1. Many (thousands of) individual regulatory decisions, for instance relating to the licensing of effluent discharges to watercourses, abstraction of water from rivers and aquifers, the authorisation of industrial activities and the licensing of waste incinerators and landfill sites.

2. Many important strategic decisions and policies, which provide a framework and benchmark for the individual regulatory decisions. 

3. Allocation and use of public and private funds between a large number of competing projects (e.g. for flood defence projects), which need to be appraised consistently in line with HM Treasury’s guidance, principally the ‘Green Book’ (HM Treasury, 1997; 2002), and specific guidance, such as MAFF’s project appraisal guidance series (MAFF, 1999; 2000a; 2000b). 

The inclusion of economic appraisal in the decision-making process has a legal basis. Firstly, there is specific environmental legislation such as the UK’s Integrated Pollution Control legislation (implemented by way of the Environmental Protection Act 1990) and the more recent European Integrated Pollution Prevention and Control and Water Framework Directives. For instance, under Integrated Pollution Control, the principle of Best Available Techniques Not Entailing Excessive Cost (BATNEEC) must be applied when considering authorisations for major industrial processes. This requires economic appraisal in order to determine ‘excessive cost’.

Secondly, Section 4 of the Environment Act 1995 (EA95) states that the principal aim for the Agency is to contribute to the achievement of sustainable development. This entails balancing economic development and environmental and social objectives. 

Thirdly, under Section 39 of EA95 the Agency has a duty, unless it is deemed unreasonable, to take account of the likely costs and benefits in deciding whether or not to exercise its powers, and in deciding how to exercise those powers. This duty does not affect the Agency’s obligations to achieve statutory requirements, e.g. the Habitats Directive (see Environment Agency 1996; 1999 for elaboration on the Section 4 and 39 duties). 
When policies are determined at a higher-level, e.g. by the Department for the Environment, Food and Rural Affairs (DEFRA), the Agency acts as an executive agency implementing them. These higher-level policy decisions constrain the Agency and shape its decision-making accordingly. Thus the Agency’s duty under Section 39 can be limited to an economic appraisal of the options in order to achieve the targets at least cost: it is assumed that the benefits have been considered in setting the policy. However, these higher-level targets often have clauses that can leave the Agency some discretion. For example, derogations might be granted where achieving good status under the EU Water Framework Directive would be ‘disproportionately expensive’. If there are such qualifications, then it is necessary to supplement such cost-effectiveness analysis with analysis of costs and benefits. 
ECONOMIC APPRAISAL AND THE ENVIRONMENT

The environment and economics

One common definition of economics is that: ‘Economics is the science which studies human behaviour between ends and scarce means which have alternative uses.’ (Robbins, 1932, p.15). Although this definition dates from an era in which environmental considerations did not figure prominently in public policy it retains contemporary relevance. 

Robbins’ definition does not imply any particular normative role for economics. However, the purpose of economics is typically caricatured to be the maximisation of gross domestic product (GDP), which is seen as the appropriate means to indicate overall national economic ‘welfare’. It can be for this reason that those concerned with environmental protection often view economics with distrust. The nub of the problem is because many services provided by the environment are not traded in markets and hence are not directly observable in monetary terms, they are therefore not captured in conventional measures of GDP. 

Such a view of economics is inaccurate. Economics is concerned with wealth or welfare in a wider and richer sense. Welfare is not something that is only manifested when exchange of money for goods and services has occurred in a market. It relates to the overall level of satisfaction for all individuals in society from both marketed and non-marketed goods and services. For instance, discharges of inadequately treated effluent cause pollution to rivers, with adverse effects on aquatic ecology. The environmental impacts may affect the welfare of many individuals who care about the environment, irrespective of their proximity to the river. This applies whether or not the impacts manifest themselves on marketed goods and services. Furthermore, welfare can be affected without any use being made of a particular environmental asset that might be affected. That is, impact on a cherished or important resource might have a deleterious effect on an individual’s welfare simply by them being aware of the impact.

This more accurate definition of welfare gives rise to two important conclusions for the role of economics in environmental decision-making:

1. Economics should not be seen in any way to be biased against the environment. Pollution matters and it is not something that proper economics treats as trivial or which is beyond economic reasoning or analysis. It follows that economic appraisal and decision-making should adopt this wider definition of welfare.

2. Projects and policies should not be judged solely or even primarily by their impact on GDP or market values.

In relation to environmental regulation there will typically be an array of options confronting the decision-maker. Selection will entail comparison and trade off concerning the environmental, economic and social impacts. The key challenge is how these market and non-market factors should be integrated in the appraisal. Whether or not they are included on the same terms as conventional ‘economic’ aspects and reflected in monetary values, or considered in some other way, trade-offs will inevitably have to be made. 

Framing economic appraisal

The environment and economics are inextricably intertwined since environmental decisions entail choices concerning the use of scarce resources and economics is essentially concerned with analysis of such choices. Demand for environmental protection or improvement entails use of scarce resources. Economic appraisal supports allocation of these resources in the most beneficial way.

Economic appraisal is undertaken to ensure that the best option to meet an objective is selected, taking account of both costs and benefits, including risk and uncertainty, as well as other policy objectives and constraints. A fundamental aspect of economic appraisal and why it differs from other appraisal methodologies such as Environmental Impact Assessment (but should not necessarily give rise to any incompatibility) is the definition of the impacts. By impacts we mean the impacts on the welfare of affected parties – as reflected in their preferences concerning these impacts. Economic appraisal is anthropocentric – as of course are decision-makers.  However, it is not necessarily egocentric. As the Nobel Laureate Gary Becker has put it:

[Economic appraisal or economics] does not assume that individuals are motivated solely by selfishness or material gain. It is a method of analysis, not an assumption about particular motivations. […] Behaviour is driven by a much richer set of values and preferences. […] individuals maximize welfare as they conceive it, whether they be selfish, altruistic, loyal, spiteful, or masochistic. (Becker, 1993, p.385)

Economic appraisal is rooted in conventional neo-classical welfare economics. Underpinning this are three key tenets, which in turn define the standard framework for economic appraisal, namely cost-benefit analysis (CBA). First, the preferences of individuals are what matter. Second, it is necessary to bring together or aggregate the (diverse) preferences of individuals to indicate the overall preferences of society. Third, that individual preferences are reflected in individual willingness to pay (or willingness to accept compensation) for goods and services. This last tenet raises equity issues regarding the existing income allocations, which we discuss below. 

As much of the (environmental) economics literature makes clear, humans can and do hold and express a range of values for ‘the environment’, especially concerning its natural state, in which case they will be reflected in their individual preferences (Pearce, 2000). Such values can be captured through a variety of means and should be included in the economic appraisal, especially where the measures to protect such concerns would entail considerable costs. 

However, these views raise issues of ‘intrinsic’ values for the environment for its own sake as distinct from any values that humans assign to it.  By definition, these ‘intrinsic values’ cannot be captured in individual preferences and also might not be taken into account by anthropocentric decision-makers.  

In practice, the most important natural environmental assets are specially protected under legislation such as, for example, the EC Habitats Directive.  Consequently, the economic appraisal system for the current periodic review of the Water industry (PR04) comprises analysis of the non-compliance risks and cost-effectiveness of schemes concerning statutory requirements such as the EC Habitats Directive.  The economic appraisal of the costs and benefits and the valuation of individual preferences then focuses on other non-statutory schemes where there are choices and trade offs to be made
. 

Economic appraisal and cost-benefit analysis

CBA is one form of economic appraisal. In practice it is not always possible or necessary to perform a full CBA.
  Other techniques are used instead of or alongside CBA, such as cost-utility analysis (multi-criteria analysis) and cost-effectiveness analysis. In practice economic appraisal, especially in the form of CBA, is tempered by a number of other considerations:

1. It is not always feasible to obtain monetary values for environmental resources. Economists have made huge strides in the valuation of non-market environmental resources in the last three decades so that these may in many cases be included in economic appraisal alongside market values. Valuation is widely used by the Agency. Nonetheless valuation of non-market impacts remains complex and controversial; we discuss this further below.

2. The axioms underlying the aggregation of individual preferences for social choices and decision-making have been consistently attacked since, at least, Kenneth Arrow’s seminal work (impossibility theorem) (Arrow, 1951).

3. Public policy involves more considerations than maximising net national welfare. In almost all areas of public policy objectives are defined which generally correspond to some mix of, inter alia, the ‘three E’s’ – effectiveness, equity and efficiency (Nagel, 1984). Economists acknowledge that other objectives are justified. For example Dieter Helm has written that: ‘Policy should not, of course, be restricted solely to efficiency considerations, and other welfare considerations clearly have a place.’ (Helm, 1998). 

In practice there is much variation in the way that CBA, or any form of appraisal, is applied. Lester Lave (1996), in his criticisms of the textbook form of CBA, delineates a spectrum of application. At one end of the spectrum there is the ‘accounting framework’. In this approach the analyst only assesses and presents the various impacts. The key aspects of this are the complete and accurate capture of the relevant costs and benefits. Some of the impacts are likely to be able to be expressed in monetary terms, most easily where behavioural trails can be traced in real markets. Other (non-market) impacts may be less easily monetisable – being expressed in physical units as well as monetary units where possible. Following this, the decision-maker is then left to make the trade-offs between the various impacts of the competing options using whatever means they see fit. Critically, there is no overriding economic rationale applied in the option choice and other factors (such as equity) will typically be taken into account. 

This raises the familiar ‘apples and oranges’ issue of the various impacts being presented in many diverse units, which present challenges to the   p decision-maker as he or she endeavours to determine the significance of each conflicting impact and hence the overall merits of each option. This can challenge the quality of the decisions, notably regarding consistency and transparency. In such cases, using a multi-criteria analysis (MCA) decision-support tool can help the decision-making process by setting out explicitly and systematically the options' trade-offs regarding the impacts that are expressed in disparate terms. However some significant problems can arise in poor MCAs regarding the specification of the impact categories and the derivation of weights.

At the other extreme, economic appraisal can be used as an ‘optimising tool’ to achieve the greatest level of social welfare. Here, economic appraisal has a distinct normative role. In this approach the various impacts identified in the accounting framework are valued using a common metric (and for unambiguous measurement of welfare impacts this metric needs to be monetary value) and aggregated to yield the net present value. The choice of project or policy option is driven by comparison of the net present value. Essentially this is the standard economics textbook approach. In practice however, such a pure approach cannot be, and is not, applied in practice: as we have already highlighted the target is often predetermined and there are non-efficiency decision criteria. 

There exist any number of stances between these two extremes. The approach that we have worked on in the Agency is one where economic appraisal is used as an ‘organising’ and ‘refining tool’. In this vein economic appraisal provides a dynamic and systematic means of analysing and organising the information on options and provides an explicit and auditable way of reporting the multifarious impacts. Economic appraisal can thus help focus attention on the key trade-offs of the competing options. It sits somewhere in the middle of the spectrum delineated by Lave – but crucially it attempts to ‘get behind’ the calculation of the impacts. It is also to help focus on the key factors determining costs and benefits so as to support the process of refining the options and identify alternatives with lower costs and greater environmental benefits. 

There may of course still remain some fundamental irreconcilable trade-offs for decision-makers to determine. An important issue here is the optimal level of information provided in an appraisal – and the marginal value of information acquired in an appraisal. The choice depends on the complexity and diversity of the impacts and trade-offs, the significance of the choice and accordingly the resources available for the appraisal. Information is imperfect and that minor changes in the assumptions used in appraisal can have major effects on the outputs (see e.g. Stiglitz, 1985). It is particularly important to commence economic appraisal at an early stage in the decision-making process rather than, as is often the case, towards the end, to justify a decision already made. 

Crucially, this variant does not necessarily require that all the impacts are monetised – although as many impacts as possible should be quantified in monetary terms to support unambiguous comparison. Where decision-makers select less economically efficient options it is essential, however, to show what the predicted efficiency losses are.
Transparency


All too often economic appraisals are, or appear to be, conducted within a black box, often compounded by excessive use of jargon. Economic appraisal typically involves making many assumptions, some of which may appear subjective. But opaqueness is not an inevitable consequence of economic appraisal. A good appraisal should be explicit in relation to:

· How the economic analysis has been carried out and in particular, the information, assumptions and reasoning underlying it so that these can be cross-checked, scrutinised and, where necessary, sensitivity analysis performed. Moreover, this can enable the analysis to be subsequently updated with new data and information.

· What the appraisal covers in relation to people’s overall concerns as expressed in, for example, a stakeholder analysis undertaken prior to the economic appraisal. More importantly, it should be explicit as to what the available data and information presented does not cover. Where some marketed aspects (e.g. costs of medical treatment arising from pollution related illness) can only cover a portion of people’s concerns, then a major challenge is how to include such marketed costs alongside the other important non-market impacts without this entailing double counting or omissions. This can be particularly important where these non-market impacts are difficult to monetise.

There is a need for those responsible for economic appraisal to open the appraisal black box. This can allow the implications of different assumptions to be understood more clearly by all stakeholders and should ensure that debate is based around the same set of assumptions and understanding of their impacts. It may go some way to addressing the ‘dialogue of the deaf’ that can be prevalent when controversial economic issues and the environment is discussed and a range of stakeholders is involved. This is a comparatively novel approach in the use of economic appraisal but one we feel deserves further debate and exploration. 

Comprehensiveness

An economic appraisal should assess the effects of the options on the welfare of affected parties. It is important that, as far as possible, an economic appraisal should be comprehensive rather than partial and precise – such partial estimates may not yield the right ‘answer’. Efforts should then focus on improving the most important elements in the comprehensive appraisal. Particular impacts should not be a priori dismissed at the behest of a decision-maker without appropriate analysis if they have been identified in stakeholder consultation.
Consistency

Economic appraisal imposes a coherent analytical structure that provides a systematic means for identifying the full implications of the alternative options under examination. This includes:

2. Estimating the likely costs of the alternative actions, in terms of capital and operating expenditures for the relevant parties over appropriate and consistent time horizons, discounted to yield a net present value (cost) or an equivalent annual value (amortised cost).

3. Estimating the likely environmental benefits and presenting them in consistent units so that they can be compared with the costs. For as far as possible these benefits should be expressed in monetary terms in addition to physical units – depending on the provisions in the prevailing legislation.

4. Setting out clearly a baseline against which each option is compared – normally the ‘do nothing’ or ‘business as usual’ scenario.

5. Allowing consistently and explicitly for the significant risks and uncertainties surrounding the scientific, technical and economic analysis by using available techniques such as sensitivity analysis, risk analysis, and scenario analysis. 

The requirement for transparency and auditability makes consistency in carrying out the economic appraisal an additional important consideration.

Practicality and Proportionality

Economic appraisal must be ‘fit for purpose’. Some decisions only warrant a cursory examination, whilst other decisions necessitate extensive appraisal. It may be appropriate to iterate from a ‘first look’ to a detailed appraisal. It is impossible to prescribe a ‘one size fits all’ appraisal methodology. In designing and implementing economic appraisal the Agency seeks to allow for the different levels of appraisal that may be required and provide clear guidance on the subject of which type of appraisal should be required at different points. 

ESSENTIAL VALUE ADDED CONTRIBUTIONS OF ECONOMICS

This section discusses eight essential value added contributions that economics provides for environmental decision-making. 

(1) Market failure

From an economic perspective the primary rationale for considering government action is that of ‘market failure’, i.e. that the (unregulated) outcome given in the market fails to take account of important environmental impacts (Breyer, 1982; Bishop et al., 1995). In the current context of environmental regulation we are interested in two principal sources of market failure, namely externalities and information asymmetries.

Externalities arise when the activities of a firm (or individual) give rise to impacts on third parties and where the value of these impacts is not factored into the cost function of the party causing the externality. In such cases, the firm has no incentive to reduce the externality. In the presence of externalities an inefficient allocation of goods and services in the economy will result. For example, over-abstraction of groundwater may have deleterious affects on wetland habitats and associated bird species. In turn this might then have impacts on the level of recreation or tourism activities at the location. The externality arises because the abstractor is not confronted with the impacts that they impose on these third parties. 

Information asymmetries occur where individual producers and consumers are not fully aware of costs (or benefits) of particular activities. Conventionally this relates to the withholding of information by sellers in markets. More fundamentally it can relate to an ignorance or misunderstanding of possible future or remote environmental impacts. 

The essential contribution that economic analysis makes in respect of market failure is that it provides a framework to understand, analyse and design solutions to address market failure. Focusing on market failure does not necessarily mean that the environment is treated as a marketable commodity. The concept of market failure focuses attention on reasons why environmental impacts are not normally considered by market agents and hence require some form of government action, which may entail market based solutions, direct regulatory solutions or a mixed approach.

The specific measures to tackle such market failures depend on a range of factors, including the nature of the market failure itself; social issues; features of the environmental impacts such as scientific (un)certainty of (irreversible) impacts; the ability to generate robust measures of monetary value; and the environmental, economic and social impacts of the options available to address the problem.

(2) Opportunity costs

Protection of the environment is not costless. Environmental protection measures have an opportunity cost, since scarce resources used for environmental protection could have been used in other ways. For example, a utility company laying a pipe or cable could cut through woodland or divert around it. The diversion may cost significantly more money due to the additional construction work. It may also induce traffic disruption. It is appropriate to ask whether incurring this additional cost is worthwhile: the resources required could be used in an alternative environmental protection measure, used to generate employment, or invested in national health. As unpalatable as it may seem that such choices have to be made with regard to the environment, the nature of opportunity cost is inexorable. Therefore some means of identifying the various costs and benefits of alternative project options is required to support decision-makers. Economic appraisal is the vehicle whereby the impacts of alternative options are identified and presented in a consistent format.

(3) Trade-offs

The issue of opportunity costs is linked to the fact that economics is fundamentally concerned with examining the trade-offs concerning the economic, social and environmental impacts of options. This can involve trade-offs between greater environmental protection and the costs of the controls needed to achieve it. In some cases there can also be trade-offs between specific environmental benefit categories, for example recreation versus conservation. This concept of trade-offs means that full consideration needs to be given to the opportunity costs of the resources used to achieve the benefits. 

There may be some potential ‘win-win’ cases, such as increased energy efficiency, where a measure would yield environmental, economic and social benefits (the so called ‘Porter Hypothesis’, Porter and Van der Linde, 1995). These cases require careful analysis of why such win-wins are not already being taken up. Indeed their existence is not universally accepted or well demonstrated (see e.g. Pearce and Barbier, 2000). In particular it is necessary to determine whether this is due to any market failures, which should then be tackled directly, or whether it is due to certain hidden costs (e.g. consumer preferences or information failures and transaction costs of finding out about the win-win opportunities), which should then be tackled directly by seeking any efficient means of reducing these hidden costs. 

Beyond some point firms can face increasing costs as they further reduce environmental impact in order to achieve additional environmental benefit. The law of diminishing returns has significant implications for the economic appraisal of environmental improvement options because the trade-offs between reducing the environmental damage and the costs of this reduction become more significant as further environmental benefits are sought. Economic appraisal illuminates such trade-offs. 

This static analysis of increasing costs of reducing environmental impacts with present technologies can mean that new more efficient and cleaner technologies will have to be developed and applied dynamically over the long term. However, such dynamic technological development will still entail an opportunity cost in that the resources required for their development could have been deployed for other purposes in society.  Thus there will still be dynamic trade offs in the long run which should not be ignored, though they are more difficult to assess.
(4) Marginal analysis

Economics is also essentially concerned with examining the options at the margin that the decision-makers actually face. For example, whether to require a firm to reduce, say, releases of nitrogen oxides by 2% or 20% or change the timing or stringency of the controls. Moreover, focusing on changes that can be realised at the margin can enable the analyst to refine the options so as to increase their environmental benefits and/or lower their costs. There is a fundamental difference in considering the environmental impacts of, say, a marginal change in river flow compared to a consideration of the value of the entire river flow.

Whilst the vast bulk of decisions faced by the Agency relate to (comparatively) marginal changes, the Agency also considers issues of major transformative change as part of analyses for sustainable development over the long term. Looking at change involving unproven technologies, with radically uncertain costs and benefits and lengthy time profiles, is a major challenge to economic appraisal. Many of these challenges are familiar, relating to the incorporation of risk and uncertainty. But the debates surrounding their application for the assessment of marginal change let alone transformative change seem set to run a while yet. Nonetheless, conducted properly economic appraisal provides an essential framework to assess all types of economic change. 

(5) Preferences 

Economic appraisal is based on the preferences of all affected parties as reflected in either their directly observable actions, such as the purchase of an associated product; or with respect to non-market impacts by way of their stated preferences in surveys. Hence the valuations of costs and benefits in an economic appraisal are designed to provide a measure of the preferences of the affected parties. 

(6) Comprehensive and rigorous specification of impacts 

Many environmental issues cover a wide range of complex impacts. These are often considered using Multi-Criteria Analysis approaches designed to tackle diverse impacts and considerations, especially where some impacts are difficult to value in monetary terms (see DETR, 2000). However, economic appraisal approach should still be used as part of any MCA. Using a MCA framework should not lead to abandoning the principles of good economic analysis. Otherwise there are problems of ’kitchen sink’ analyses in poor applications of MCA, which report a wide range of considerations with significant overlaps, double counting or omissions. 

Economics can help tackle such problems since it entails a rigorous specification of impacts. The need for this rigour in economics partly originates from the attempt to quantify and aggregate the various categories. Even where it is not possible to quantify and aggregate all the impacts, economics can still provide a useful discipline for bringing together coherently all the quantitative and qualitative information in order to aid decision-makers. 

Where an impact category is suggested for inclusion in a MCA, then adopting the economics approach can help to specify clearly and rigorously the special reasons why this impact should be considered over and above all the other related impacts that are already included in the appraisal.  For example, it is sometimes argued that special consideration should be given to the employment impacts of an environmental policy. However, such (local) employment impacts should only be considered as relevant (over and above the measured costs of the options) in areas or sectors suffering from high unemployment. 

Similarly it is also argued that an economic impact assessment for a proposed development should include the jobs created both temporarily and permanently by that development. However, an economic appraisal of the proposal would focus on the extent to which the project would lead to a net reduction in unemployment (the desired objective for an economic regeneration programme). Hence HM Treasury guidelines for appraising economic regeneration projects require careful consideration of the extent to which the people employed on the project would otherwise have been unemployed or would come from existing jobs (i.e. not truly additional jobs and which could cause increased wage pressures in the labour market). Moreover, they require careful checking for the extent to which the project will displace other economic activities and jobs.

(7) Compensation 

Cost-benefit analysis is based on the practical application of the Hicks-Kaldor principle of ‘potential’ compensation – i.e. an option is worthwhile if the gainers could theoretically compensate the losers. However, this principle has been criticised because it does not require actual compensation and also because it does not take account of the incomes of the gainers and losers.

Nevertheless economic analysis can be used to help design efficient compensation mechanisms so that the gainers do in fact compensate the losers. Economics can help in this by providing systematic objective and substantive means of appraising the impacts of the option, so as to provide the basis for such compensation payments. 

(8) Incentives 

Economic appraisal focuses on what incentives are created for the affected parties by the options and their possible responses to them. It allows identification and analysis of incentive measures to help achieve objectives (e.g. economic instruments). It can help identify unintended consequences so that these can be managed or mitigated. In turn, this can then help to ensure that the measures are sustainable (in the sense that they will not be blown off course by such unintended consequences) and that they will actually achieve the desired objectives. 

MONETARY VALUATION

Monetary valuation (of environmental impacts) is not included specifically in the above set of considerations, although it concerns many of the principles discussed above. Nonetheless, it is an important topic in environmental decision-making.

The Agency has used valuation and continues to support its use where appropriate. Whilst monetary valuation can be a powerful tool in economic appraisal it remains controversial. As such it must be used judiciously. Furthermore, as discussed above, much environmental legislation leaves little scope for any kind of benefits assessment in practice by the Agency, although there are particular clauses that warrant assessment of benefits. The primary role for monetary valuation in such cases is in the setting of the targets at the policy level, which is typically not the direct responsibility of the Agency. 

Monetary valuation of environmental impacts and economic theory

As discussed above, environmental decision-making concerns analysing options with a wide range of conflicting impacts expressed in different units that can be difficult to present in a meaningful way for decision-makers. Thus some impacts may be in physical terms, e.g. of changes in BOD levels, wastes generated, some changes in a natural habitat, etc. Other impacts may be monetary and others expressed qualitatively. This is the classic apples and oranges problem. There is a powerful rationale for trying to value these diverse impacts in a single commensurable unit – namely money.

Many decisions involve opportunity costs and trade-offs. Thus any environmental decision will involve an implicit valuation that the costs of an option are worth (or are not worth) the environmental benefits they would yield. The role of economic appraisal is to provide a rigorous and explicit assessment of the impacts of the options so as to aid such decision-making. 

To this end, economics is concerned with reporting systematically and consistently the level and intensity of the preferences of affected parties on these impacts. Monetary valuation techniques are essentially concerned with obtaining the valuations of a larger and more representative sample of affected parties than is achieved through in-depth consultations and focus group deliberations which are usually restricted to involve a small group of people (necessarily so, in order to enable in-depth discussion). 

The rationale underpinning monetary valuation of the environment is that the analysis should be based on the strength of preferences of the affected parties for environmental goods and services and that these are measured in common monetary terms. Individuals may be willing to pay some amount of money to improve (or preserve) a given level of environmental quality, or conversely be willing to accept compensation for a decline in quality. So, just as the willingness to pay for, say, a theatre performance is a reflection of the welfare the purchaser expects from the performance, the individual preferences regarding the welfare change related to changes in the environment may be similarly expressed.

However, because markets are absent for many of the goods and services provided by the environment, such as the assimilative capacities of rivers and the atmosphere, values cannot be directly observed. Therefore, in order to measure the costs and benefits of non-market environmental impacts environmental economists have developed a range of techniques for non-market valuation, broadly grouped under revealed preference and stated preference techniques.

Revealed preference techniques derive the monetary value of the environmental impact by analysing peoples’ related actions. For example, all other things being equal, the prices of properties alongside cleaner rivers will be higher than those adjacent to polluted rivers and the difference can be attributed in part to the value of the environmental impact. Given sufficient data, hedonic pricing models allow these values to be uncovered. By definition they can only capture use values of the environmental good perceived by (prospective) purchasers of the good (e.g. a house) or users of the environment. They cannot capture the category of values known as non-use values. These values relate to the value that individuals hold for environmental good and services independent of actual use. For instance, other individuals who do not live along, or visit, the watercourse may experience a decline in their well being from (knowledge of) the pollution and its effects. Although non-use values are less tangible than use values they are nonetheless related to changes in individual welfare and it is appropriate to include them in economic appraisal. 

Because non-use values are, by definition, not reflected in any market, environmental economists utilise stated preference techniques to measure them. The most common stated preference method is to conduct a ‘contingent valuation’ survey, where respondents are asked for their valuations or willingness to pay (or willingness to accept) for a change in the level of provision of the environmental good or service. Statistical analysis of the survey data allows environmental economists to calculate, for instance, average values that can then be used to calculate the aggregate value for the entire population affected by the project or policy being assessed. Self-evidently, non-use values can extend over a wide population and thus frequently overshadow measures of use values in estimates of total economic value. Moreover, estimation of the number of beneficiaries by which to aggregate the individual non-use values is often of much greater importance (and uncertainty) than the magnitude of the individual monetary values. There are technical issues related to eliciting individuals’ true values using survey-based methods as there are many biases that can influence responses. In the last decade there has been considerable progress in research in addressing these issues.
 

Because of the importance of non-use values, contingent valuation and other stated preference methods have become the main approach to environmental valuation. However, because of the relative youthfulness of many of these techniques there are relatively few site-specific surveys that have been conducted in the UK. Another factor is the issue of cost. Site-specific studies are expensive compared to the relatively straightforward, inexpensive and widely applied practice of ‘benefit transfer’: values derived in site-specific studies are transposed to other project or policy contexts. Valid benefits transfer requires sufficient similarity between the two populations and sites; but given the small database of values for transfer this is often difficult and often little consideration is given to differences between the populations or physical characteristics. Benefit transfer has often been undertaken in situations where site-specific studies are warranted, often for reasons of cost, but this can be a false economy, as the understanding of benefits will be reduced. This situation will however improve with time as more site-specific surveys are completed and more research is undertaken into benefit transfer.

Controversies over monetary valuation

Monetary valuation of the environment is controversial. Critics question the ethics of placing monetary values on the environment from what they see as a purely anthropocentric motivation. The controversy could certainly be reduced by understanding that it is not the environment itself that is being valued, rather individual preferences for the environment, which is a measure of the welfare (or utility) they attach to the goods or services the environment provides. As we discuss above, these preferences can be motivated by any number of factors, including altruism and concern for the rights of non-human species. Individuals may build into their valuation an element of value: to protect the environment for its own sake.

This raises issues concerning ‘intrinsic’ values for the environment for its own sake as distinct from any values that humans assign to it.  By definition, these ‘intrinsic values’ cannot be captured in individual preferences and also might not be taken into account by anthropocentric decision-makers.  

In practice, however, the most important natural environmental assets are specially protected under legislation such as, for example, the EC Habitats Directive.  Consequently, the economic appraisal system for the current periodic review of the Water industry (PR04) comprises analysis of the non-compliance risks and cost-effectiveness of schemes concerning statutory requirements such as the EC Habitats Directive.  The valuation of costs and benefits and individual preferences then focuses on other non-statutory schemes where there are choices and trade offs to be made
.

We now discuss a number of the criticisms frequently made of monetary valuation.

It is widely perceived that (environmental) economists want to monetise everything. Economists do stress the importance and merits of appraising impacts consistently in commensurable units. Nevertheless, most recognise that some impacts cannot be readily quantified and monetised (e.g. due to lack of data) so they do allow for inclusion of non-monetised impacts in an appraisal. In such circumstances, then, it appropriate to report impacts in disaggregated format such as a ‘planning balance sheet’ (Pearce and Nash, 1981) or a ‘scorecard’ (Misser and Quade, 1985). This also allows the distributional effects to be observed and hence taken into account by the decision-maker.

In a similar vein, it is held that environmental economics and monetary valuation dominates appraisal. Thus Baldwin and Veljanovski (1984) suggest that the ‘hard’ (money) impacts will be given precedence over the ‘soft’ data. Of course, one can conceive this as not being a problem with economic appraisal per se, rather a ‘problem’ with decision-makers. However, it is a fallacy to suggest that economic analysis dominates environmental decision-making. Although economics and monetary values are important for appraisal, other factors (such as social and political considerations) tend to dominate the decision-making process. Information on costs (i.e. conventional industry capital and operating costs) are relevant to virtually every appraisal and are far less contentious than environmental values but are often given less and insufficient attention. In many cases considerable emphasis is placed on the social and political factors and on the environmental benefits expressed in physical terms. The key issue here is how to provide consistent information on the scale, nature and significance of such impacts so that decision-makers can duly determine the significance of all impacts – both the monetised costs and benefits and those impacts that cannot (readily) be monetised.

Some critics (e.g. Sagoff, 1988) suggest that we should ask respondents for their views on ‘what should we do’ rather than ‘what are you willing to pay for it? However, the findings of a referendum type enquiry on its own will not fully reflect the strengths of individuals’ views, which can be important where only a (vociferous) minority strongly demand a certain environmental benefit. Stated preference studies essentially aim to report the extent and strengths of the views of a large sample of affected individuals. 
Monetary valuation is criticised on equity grounds because willingness to pay measures favour the rich. But as the writer Herman Daly has put it: the rich always have an advantage. They will find other avenues to pursue their agenda: they are often more vocal, organised and influential, whether in the conventional political process or in a focus group type setting.  However, economic appraisals can be adjusted to allow for different equity weights to offset any distributional bias inherent in the valuations (eg in property prices) – see for example, proposals in latest Green Book (HM Treasury (2002)).
Powerful arguments have been made that a plurality of values can exist with regard to the environment (see e.g. Beckerman and Pasek, 1997). Good appraisal can embrace a range of values as appropriate. Whilst different types of values may be included or excluded in different appraisals, or at different stages in a single appraisal, economic appraisal requires consistency and comprehensiveness in any valuation methodology used. Valuation is an important element of the analysis of the necessary trade-offs that are central to appraisal.

Finally, the critics of valuation from an ethical viewpoint often overlook or downplay the nature of the trade-offs, that protecting the environment has inevitable opportunity costs which cannot be avoided and which a good (economic) appraisal has to address explicitly. Thus, those demanding maximum environmental protection on ethical grounds need to be aware of the opportunity costs.
CONCLUSIONS 

This paper shows that economics can make important contributions to aid environmental decision-making principally by addressing the following eight fundamental aspects:

1. Environmental economics focuses on market failures, which are the primary rationale for considering government intervention. 

2. Economics addresses the important opportunity costs of options in that the resources used for the environmental protection options could be used to yield other benefits. 
3. Economics is fundamentally concerned with analysing the trade-offs that decision-makers face in practice regarding the environmental, economic and social implications of the options.
4. Economics focuses on analysis at the margin of the actual choices that decision-makers face in selecting between the options. Economics' law of diminishing returns reflects the fact that there are increasing constraints to achieving greater levels of environmental improvements. This means that it will become increasingly more important to carry out careful economic analysis of the opportunity costs and trade-offs involved regarding the options, as the public demands greater environmental improvements.
5. Economic appraisal reflects the intensity of the preferences of all individuals affected by the options.
6. Economics provides a powerful discipline to specify comprehensively and systematically the impacts of the options so that all impacts are covered without any omissions or double counting.

7. Economic appraisal provides an objective and substantive basis for determining compensation measures. 

8. Economic appraisal can focus on what incentives are created by options for the affected parties and how they might then respond to them. Amongst others, this can then help ensure that the measures will actually achieve the desired objectives. 

It is essential to address first these fundamental elements above so as to highlight the trade-offs and estimate the (opportunity) costs of the options. This can prompt the question of whether the (option’s) costs are ‘worth it’? This provides the appropriate context and basis for the monetary valuation of the benefits that may then be needed to determine substantively the preferences of a (large) sample of those affected. 

Environmental decision-making concerns options with a wide range of conflicting impacts that can be presented in different units. There is a powerful rationale for trying to value these diverse impacts in a single commensurable unit – namely money. Moreover, monetary valuation reflects the intensity of the preferences of the affected party.  We refute some of the criticisms commonly made of monetary valuation. However, we also explain that, while monetary valuation is useful and important, it is still possible to do a conduct economic appraisal that follows the principles above – most importantly concerning the opportunity costs of actions - without necessarily valuing all impacts in monetary terms. Thus it may be necessary to describe in physical or qualitative terms the nature, scale and significance of some important impacts that can be difficult to measure and monetise.

Economic appraisal is a process to aid decision-making. It must be practical and the extent and form of the analysis must be proportionate to the significance of the trade-offs involved and options under review. A good economic appraisal should set out openly and transparently its underlying assumptions and information so that the analysis can be updated as more information comes to light. Moreover, the purpose of an economic appraisal is not just to estimate the level of the costs and benefits of the options; but also to identify the key factors determining them so as to help refine the options and select better options with a better balance of costs and benefits.
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� It is necessary to make plain at the outset what the paper is not. First and foremost it focuses on the role of economic appraisal to aid environmental decision-making at the project and policy level. As such it is grounded in microeconomics and more specifically in the associated discipline of environmental economics. There are areas of economics that are not explicitly addressed, such as macroeconomics. The paper does not compare and analyse alternative appraisal tools and techniques (for a review of techniques see DETR, 1998). Additionally the paper does not provide specific guidance on 'how to' conduct an economic appraisal, which needs to be tailored to the specific case in question.





� Fisher, JCD (2003), Economic Appraisal for the Environment Programme in PR04.  Environment Agency. 


� A detailed discussion of CBA is beyond the scope of this paper. Standard references include Pearce and Nash (1981), Mishan (1988), Layard and Glaister (1994). See also Pearce (1998) for a shorter treatment and more specific attention to the environment. Sagoff (1988) provides a critique on the use of environmental valuation within CBA and Sagoff’s work is the springboard for the critical volume edited by Foster (1997).


� See also Harsanyi, 1955; Sen, 1977; and, for a more up-to-date treatment focused on the environment, Foster, 1997).





� For general information and guidance on MCA see DETR, (2000).


� Note that in the absence of regulation by market mechanisms direct regulation can still involve the risk of ‘regulatory failure’ such as ‘regulatory capture’ (Stigler, 1971).


� See the UK central government guidance on stated preference techniques Bateman et al. (2002). 


� Fisher, JCD (2003), Economic Appraisal for the Environment Programme in PR04.  Environment Agency. 
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