Benefit values and consumer behaviour
Introduction
A previous article1 established that regulatory agencies requiring measures to reduce pollution should take into account the degree of uncertainty in the costs and the benefits in reaching a decision. This was particularly the case where there was more certainty about the effectiveness of one sector to deliver the required improvement than for another sector. If the more certain sector’s solution involves a higher cost than the less certain sector and it was easier for the regulator to require the high cost sector to deliver the improvement, then the regulator should consider the mix of taxation and incentives that could reduce the information gap about whether the low cost sector solution would be effective before committing to a sunk high cost solution.

The article also questioned the preferences and relative valuations of consumers to improvements to environmental goods compared to deteriorating standards. This article reviews the research evidence gathered to support this aspect of behavioural economics and develops further the economic principles of dealing with uncertainty in policy decision making when faced with uncertainty as to consumer opinions.

Behavioural and environmental economics

In making environmental policy decisions, especially using Cost Benefit Analysis, one of the key questions is obtaining the Willingness to Pay (WTP) for a particular proposal.

WTP requires certain classical economic assumptions to hold true, in particular requiring a linear utility welfare function of consumers in aggregate. Many valuation studies concerning WTP have ignored some of the assumption inherent welfare economics in reaching their conclusions. In particular assumptions that the valuation of environmental benefits is not constrained by current income levels, that there is a degree of altruism in the decision (through the use of heritage or non use values) even though this is not assumed in a utility function, and through the assumption of risk neutrality by the consumer, even though some of the environmental problems described might be justified using a precautionary principle.

A framework for dealing with uncertainty on benefits may well need to consider the impact of affordability of the payment mechanism (including who pays), income constraints, the impact of public altruism and elements of behavioural economics such as the potential for risk aversion and risk seeking preferences in consumer behaviour.

The first issue to be considered is that of information capacity. Understanding an environmental problem requires the consideration of a large number of endogenous and exogenous factors that may only have tenuous or poorly understood links between cause and effect. This is magnified if the risk concerned is an ambiguous shock rather than something that is understood or can be insured or counterbalanced. Therefore welfare maximisation associated with a traditional utility and cost function may well not be calculable. Instead, difficult problems may require a bounded rationality approach, sufficing the position from where you currently are based on the most cost effective approach rather than an absolute cost benefit comparison. 

Three elements from behavioural economics in particular need to be considered in defining the boundary of understanding consumer preferences:

Endowment effect: Consumers demand significantly more compensation to give up an object than they will be willing to pay to acquire it. This is consistent with the reason that Benefit surveys using a Willingness to Accept (WTA) compensation approach with property rights resting with consumers getting much higher values than WTP studies with the polluter controlling property rights.

Status quo bias: Consumers have a bias against both being compensated for deteriorations and paying for improvements compared to the current position. Again this should result in an assumption against change in benefit transfer. 

Loss aversion: A greater disutility exists from giving up something from utility gained from gaining it.

This leads to several paradoxes for decision making in the face of environmental risk:

Non use values To a certain degree non use values ( a preference expressed by consumers not linked to their use of a good) are reflective of an endowment effect. In this case non use values should be non-additive across multiple sites and therefore linked to the scarcity of the asset concerned. Any policy based on an improvement rather than avoiding a deterioration should therefore exclude them.

Preference limited benefits transfer: In transferring benefits, the risk of the change meeting its objectives needs to be considered. e.g. Consumers are shown to have a preference though a WTP obtained for a particular description of an ecological problem that is described as causing a deterioration. However the preference is likely to switch with a very small change to the description describing the ecological change as an improvement. As shown in diagram 1 below, this impact could result in incorrect decisions.
Diagram 1 
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There is a risk with applying the results of consumer WTP surveys that confusion between the description of improvements against deteriorations in environmental quality results in a bias in decision making for spending money on further improvements. Use of a straight line benefit utility function rather than one that recognises endowment effects, status quo bias and loss aversion exaggerates the impact, resulting in a false hierarchy of preferences. To avoid this issue surveys need to test and identify consumer WTA for avoiding deteriorating service at the same time as considering WTP for improvements.
Context of consumer preferences
The application of loss aversion and the expectation of different values between gains and losses can be described in terms of the consumer satisfaction (or happiness), rather than just in terms of utility functions. 
a) Choice itself provides a temporary boost to satisfaction – options made available by material wealth do not generally result in a permanent increase in consumer satisfaction, it regresses or erodes towards the mean. For instance, if a consumer has the material wealth to purchase a luxury car then there satisfaction is temporarily boosted by this option. However this does not permanently increase their satisfaction compared to the cheaper option. The gain is unlikely to be permanent once the choice has been made, and satisfaction will fall below its previous level if material wealth falls to make that option not available the next time a car is being chosen. Seeking material wealth in the long run does not increase happiness unless this also permanently removes the risk of a future loss.

b) Aspiration and hope of a gain increases happiness and satisfaction more than the acquisition (especially if this gain includes a competitive element or sense of achievement). However gains from choice in environmental goods itself are limited by the bounded rationality of being able to assess risks when handling a large degree of uncertain or judgemental information. 
c) Community norms also play a big role. Behaviour is often justified by the consumer perceptions of the choices others would make in similar situations (e.g. false insurance claims, speeding, littering in areas where litter already exists). If this is the case then social outcomes can dominate individual consumption preferences (i.e. preferences are determined by the choices of others and not just your own). Although this effect is clear for private goods we would expect there to be a similar impact on environmental public goods as well.

d)  Some things have a warm glow intrinsic or altruistic value, but these factors are not exclusive to public goods. A premium for organic food not related to health benefits is an example of this. If consumers have to choose between a mixture of public and private goods then social norms towards the private goods are likely to be significant factors in their decisions
The implications for cost benefit studies of the context of choice for consumer preferences were summed up by Sunstein & Thaler (2003): “In the presence of an endowment effect a benefit elicitation study cannot be based on WTP, because WTP will be a function of the default rule” This implies that a benefit study must be a more open-ended assessment of the welfare consequences. Although this introduces an element of subjectivity into the analysis, we demonstrates below that it is possible to apply the results of WTP research that considers the context of consumer preferences.
Research evidence on preferences and Willingness to Pay

As part of the 2009 regulatory review of water prices for the 2010-2015 period, South West Water carried out a series of economic and customer research in order to inform decisions on the level of investment in services and prices. The intention was to, as far as was sensible, to determine the level of investment using the principles of cost benefit analysis. The research was specifically designed to test some of the impacts of behavioural limitations of utility theory. Market research and surveys was carried out by Turquoise Thinking Ltd, stated preference survey design and analysis by NERA and peer review of the analysis by Atkins Ltd.

The structure of the research explored both Willingness to Pay a higher water bill and Willingness to Accept a lower water bill for a basket of aspects of water and sewerage services. Several research approaches were used. A Contingent Valuation approach where a direct question such as “are you willing to pay £2 per year extra on your bill for an improvement in service” can illicit a response agreeing to the improvement, agreeing to the service improvement but at a later point when the bill would not change as a result, or a preference for a lower bill even if that service aspect got worse. A stated preference approach presented a series basket of service changes (improvements and deteriorations) with associated bill impacts.
The stated preference survey identified WTA values significant higher than WTP. As Chart 1 shows, this varied by component but overall consumer valuations to avoid a deterioration were over 4 times higher than for improvements to services. For some service aspects no valuation for a WTP could be obtained that were statistically significantly different from zero. In this case consumers showed an absolute preference for the status quo as significant WTA values were still obtained for these service aspects.
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This stated preference survey found an insignificant link between income and WTP. This may suggest that altruism may not only extend to a WTP for public goods, but to the imposition of the costs of this on the affordability for those less able to pay. In theory, the payment method should not affect WTP, and for a public good the issue of fairness of who pays is dealt with through the taxation system. However, in this case the payment method is through individual customers’ water bills, even for the public good elements. There was a significant relationship between higher water bills leading to a lower WTP. Higher bills also had a low correlation with higher income.  Publicity related to problems with the regional affordability of water bills and a historic perception of unfairness on recent environmental investment requirements in the South West compared to the rest of the country were significant factors in this. Those with higher bills see themselves as paying for a public good which also benefits visitors from other regions, who do not contribute directly to the improvement. This context also contributes to the large ratio of Willingness to Accept over Willingness to Pay, as existing customers have paid for the current level of the environment. This gives a sense of ownership and the endowment effect, status quo and loss aversion biases that this implies.

The implication for the affordability of public goods from this is for non-linear utility curves. Environmental gains give a one off boost to utility that last less time the lower the disposable income. The loss of wealth is likely to be more felt as choices are removed from that level of income, if it is a loss of what was previously incurred rather than some type of gain sharing.

The higher WTA values than WTP appears to occur particular where the component in questions could be considered to be public goods. This confirms a finding of Horowitz & McConnel (2002) that the further away the good being values is from being an ordinary private good, the higher the ratio between WTA and WTP.

Aspects that had a WTP similar to WTA were things that were viewed by consumers as being a commodity, an example being leakage of water from pipes (i.e. volume of the good could be increased or decreased like turning on a tap!)

The WTA ratio over WTP identified in this survey has been replicated in surveys over ten years with water bill consumers in the South West Water region using a number of different survey methods. Given that even for environmental goods the existing is within people’s experiences, WTA is potentially more likely to be more accurate figure than WTP.

The simpler contingent valuation approach was carried out for both business and domestic customers. The overall WTP was similar for the contingent valuation approach to the payment card that accompanied the stated preference survey. This confirmed the need in using the values from the research to scale the stated preference choice experiment values back to an overall Willingness to Pay for a basket of improvements. One particular finding from this research was to identify that WTA to WTP ratios were generally higher for business customers than domestic customers. This variation can be explained by a lower relative WTP for business customers who are generally affected less by the private cost aspects of the water services than domestic customers. It is generally recognised that tourist businesses in the region benefit significantly from the environmental public goods that are supported by the water and sewerage services.
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Complexity and choice sets

Complicated options of allocations and choice sets lead consumers to narrow options to a manageable (if simplified) decision set. This has been identified as a tendency to choose a tempting option whilst it is still available, even where this constrains out future options. 
Risk management becomes harder the bigger the cognitive load. High discount rates for short term preferences also therefore help to dictacte a “No deterioration” bias in consumer preferences for public goods. This preference for the current may result in short term discount rates as high as 40%, as referenced in Diamond & Vartiainen (2007).
The consumer’s belief in their personal commitment to the long term consequence when a short term decision is being faced will be significant – the less the consumer believes in the long term issue or consequence (i.e. the greater the uncertainty), the higher the discount rate in the short term. 
This problem of self control and the social norms implied by others does not just apply to public environmental goods. It is also not just an issue of consumer naivety but can also affect corporate organisations. Banking crises can arguably stem from the actions of many banks. However the biggest banks and those recognised as the largest or the market leaders, particularly those that could highly diversify risks internally rather than having to diversify through the market, appear to be less vulnerable to a lack of self control on risk taking. Smaller and less diversified banks (in terms of exposure to sectors, geographic areas etc) took riskier strategies (that defy the logic of the relative level of risk that a smaller bank should carry), perhaps to satisfy investors as to their growth potential.
The penalty of a bank failure on the decision makers within the bank was largely discounted; even if the risk could be measured self control would have failed in any case. A positive short term incentive is required which reflects the uncertain risk of long term consequence and places a level of commitment on management that constrains future decisions where necessary. The regulatory response to the crisis of tighter capital constraints may be an effective short term response to the crisis, but will not provide the right incentives in the long run (it may result in excessive risk aversion, or risky rule avoidance may emerge as a social norm).
There is a potential that a lack of self control over evaluating future risks may be significant for a choice experiment that includes environmental goods. The potential for high short term discount rates could affect the applicability of the emerging values. It was not sufficient in our research just to reach the conclusion that WTA was greater than WTP. One of the main issues with stated preference surveys are that, however well designed, they remain a form of problem for the consumer that is too complex. There is a risk that consumers will reduce the problem down to the two elements that they felt strongest about. This may result in private goods being overvalued in comparison to public goods if consumers have greater personal experience for the private goods. This has traditionally been tackled by providing consumers with clear descriptions and pictures for the environmental good. However, this was tested in our research by undertaking the survey with the same group of consumers before and after such information was provided. No significant differences in preferences and values were identified as a result of this information being provided.

In order to explore this further, consumers were asked to trade off individual service aspects in turn through a pair-wise preference comparison experiment. This weighting of preferences between service aspects that resulted from this was compared to the proportion of total WTP and WTA values for each element.
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Drinking water

13.9% 20.3% 12.1%

Sewer flooding

12.8% 18.8% 17.8%

Leakage

12.2% 11.9% 12.1%

Prevent pollution

11.2% 9.0% 6.1%

Habitats

9.8% 11.3% 11.9%

Interruptions

9.7% 3.6% 5.8%

Water conservation

8.3% 6.0% 5.9%

Customer contact

8.1% 5.1% 5.8%

Resources

7.1% 8.1% 17.1%

Metering

6.9% 6.0% 5.5%


Drinking water shows a higher WTP for improvement than the preference weighting as this is the private good aspect of service most noticed by consumers. Water resources restrictions have a higher WTA because it is not a problem currently within consumers’ recent experience. Sewer flooding WTP and WTA risk is higher than implied by preferences, perhaps because of the direct impact on individuals that is outside most people’s direct experience (like a health impact). Although some public good aspects such as preventing pollution do show higher preference weighting than implied by the WTP and WTA values there are other public good aspects such as habitats where the reverse is true. Therefore as long as the choice experiment provides consumers with sensible trade offs that reflect their understanding of the issue and preferences, it should be possible to gain reliable benefit values.

Choice and budget constraints
A similar problem within the WTP research was the existence of a group of customers who could have lowered their existing bill by taking up an option to have a meter fitted for free and to be charged based on the volume used rather than a fixed price bill based on the value of their property. The legal framework around this option also allows consumers to switch back to the property value based method of charging within one year should they find that charging based on volume was more expensive. It was known that there was a significant group of consumers who had not switched but would benefit financially from doing so based on their expected water use. Around 25% of customers on property values based charging appeared to fall into this category. This apparently irrational economic behaviour for such a significant group of customers could imply that consumers would be unable to make sensible choices between bill levels and service aspects that a choice experiment expects them to. The results of the research however identified that this decision not to switch was based on risk aversion. These consumers generally appeared to be managing to a budget and therefore even a small short term risk of a higher bill (for instance for medical reasons that required significantly increased water use), combined with their uncertainty as to their own usage, resulted in significant risk aversion. They were aware of the potential saving but made a rational choice due to budget constraints not to take up that option (in the absence of information and certainty over usage). 
Implications for valuation experiments
In conclusion, too much choice in a research experiment risks reducing consumer self control; they are more likely to choose the status quo without strong preferences on the subject. Equally strong preconceptions may result in a favourite option being consistently picked whatever the price associated with it.
Pair-wise comparisons can be used in order to establish relative strength of feeling and to identify suitable choice for the experiment. Complimentary options need to be established in order to avoid unlikely trade offs (such as expecting consumers to prefer to pay for a public good that avoids pollution in rivers compared to a risk of sewage flooding their house).
It is always worth considering for public goods what the impact may be in a competitive market. Wilson & Waddams Price (2007) identified that customers choose utility suppliers that provide the most sensible product and price choices. Choice in itself can become a signal about price and the organisation (such as a price premium for organic food and the presence of organic food in a shop as a signal of responsibility to consumers). Exploring preferences may be one way that we can undertake research into WTP that uses these types of price signals. One implication might be that a choice experiment that includes a small price step may result in consumers implying that the organisation asking the question is frugal and more efficient and result in a higher WTP because of the trust this implies than if a bigger price change had been used.
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