The Dilemma of Discounting:

The impossibility of setting a single, context independent, non-zero discount rate for human wellbeing.

Cost benefit analysis of climate change and possible policy responses to it have been shown to rely heavily upon the rate at which human wellbeing is discounted over time. Indeed the discount rate used in an analysis has been found to be more significant to its findings than the scientific or economic models it relies upon or the view of sustainable development it adopts. Advocates of differing discount rates all argue that their particular rate can be applied across a range of different outcomes, and imply that other discount rates are incorrect. In this paper I shall examine and reject both of these propositions. Instead I will argue that  Any non-zero discount rate must take account of the context set by each differently modelled outcome, and cannot be removed from that context and used as a single universal discount rate. In particular I shall argue that attempts to produce a single, context independent, non-zero discount rate fall upon the horns of a dilemma. They must either be derived positively, with reference to human behaviour, or normatively, with reference to our moral duties. If they are derived positively then they depend on the way in which the decision space of an analysis is framed and the feasible options it contains. However, if they are derived normatively then they depend upon morally significant facts about the different possible outcomes.

Debates surrounding the economics of climate change have often focussed on the size of discount rate used when making comparisons between present and future wellbeing. Analysis of the Stern Review and its critics has found that its choice of a relatively low discount rate has a far more significant effect on the social price of carbon it uses than the rest of its economic analysis
. Critics of the Stern review often complain that its discount rate does not reflect actual economic behaviour, either of individuals or policy makers. For instance William Nordhaus argues that if Stern's discount rate were correct then both market interest rates should be far lower than they are, and social saving rates much higher then they in-fact are
. Stern's reply is that his discount rate reflects our ethical duties towards future generations, and that a higher discount rate would imply that we should do much more to redistribute money in the present generation, either from young people to older people or from rich people to poor people, depending on how the discount rate was raised
.

Debates such as this have led to people drawing a distinction between discount rates that are set normatively, with reference to how people should relate to the future, or positively, with reference to how they actually do
. This is a useful and important distinction that I will refer to again later. However in this essay I shall focus on what appears to me to be a far more important distinction between discount rates, their context. Both Stern and Nordhaus rely in their arguments on the assumption that one social discount rate can be used regardless of context. Hence Nordhaus assumes that a discount rate used in long term policy making could also be used to determine current interest and savings rates, whilst Stern assumes that our ethical duty should affect our policy making in exactly the same way as our ethical duties to older or poorer people in society at the present time. It is this belief that discount rates can be set independently from the context and outcomes of a cost benefit analysis that I will question in this essay.

Positive and normative approaches to setting discount rates

The classic economic view of discounting dates back to Alfred Ramsey's 1926 theory of saving, which holds that three different features of the economy will all share the same value

1. the market interest rate (t)

2. the social discount rate (s) and

3. the combination of

(a) the pure rate of time preference (d) and

(b) the elasticity of marginal utility with respect of consumption (e) multiplied by the expected future growth rate of consumption (g).

Since it is an open question what interest rate the market will return in the long term most attempts to set a discount rate for dealing with long term environmental change assign values to d, e and g, either as the sole means of determining s without referring to t, or as a means of justifying a particular expected value of t in the future, and hence determining s. Attempts to do this must either attempt to find values for d and e based upon empirical studies of human values (positivists) or by considering what people should value (normativists). Values of t and g can only be assigned positively, although the expected value of t may vary according to normative assumptions about the values of d and e
.

Whether we try to derive these values in a normative or positive way we cannot attempt to do so in a manner that is independent of the context we are considering, hence no value can be determined on a once-and-for-all basis or applied universally, with the possible exception of a null value. It is incorrect to use the same elasticity of utility to consumption to analyse both our response to climate change and world hunger, or the same pure time preference to analyse both intergenerational justice between people born in 1950 and 2100 as we can between the old and the young now living without first checking that the contexts are similar in all relevant respects. Nor can we use the same discount rate to analyse different scientific or economic models of the effects of climate change, or even the outcomes of different policy choices, without performing similar checks.

The problem with positivism

Firstly it is clear that the value of both t and g will vary in different scenarios, both vary significantly with changing economic conditions. It is often assumed that economic conditions will stabilise in the long term allowing for a single value to represent the market rate of interest and the economic growth rate in the long term. However it is clear that even if such stability can be reached the size of both the economic growth rate and the market interest rate will vary with context. For instance if the Stern review's conclusion that the world economy could lose between 5% and 20% is correct this would imply different values for g and t depending on how severe climate change turned out to be. Perhaps more importantly, if climate change were to produce a sufficiently catastrophic outcome, it is possible that the economy would shrink below its current size, creating the potential for a negative discount  rate. Nevertheless the fact that values for t and g will vary between different contexts is already accepted by all, and can be factored out of a discount rate by leaving the value of g unstated.

The value of e is also not context independent. There are two key considerations here. Firstly, it is a clear assumption that the elasticity of marginal utility to consumption will be constant but this is not derived from evidence and there are at least four reasons to doubt it. Firstly evidence from the study of measured subjective wellbeing indicates that the elasticity of marginal utility changes in a non-linear fashion or even that in the long run the level of individual consumption has no effect upon wellbeing due to our ability to adapt to it
. Secondly the opportunity costs of capital with respect to other goods may vary, for instance as people get richer and environments become more and more degraded they will alter the opportunity cost of wealth in terms of environmental goods, effectively devaluing consumption as a means of obtaining utility
. Thirdly the elasticity of marginal utility to consumption is likely to change dramatically under catastrophic scenarios, such as environmental disasters, government failure or economic collapse, which may become more or less likely depending on the effects of environmental, technological and demographic trends. Finally there is a strongly cultural element to the elasticity of marginal utility to consumption, with clear differences observable between different social and religious groups, often irrespective of their wealth. Not only does this imply that we must make assumptions about the cultures of future generations and the possibility that they will be altered by environmental, demographic or technological changes, but it suggests that policy makers might be able to alter the long term value of e by making decisions that will alter the culture of people now and in the future.

The value of d is also dependent upon context, although possibly to a lesser extent then the value of e. Positivist economists since the time of Ramsey have argued about the nature of a pure time preference, and many see it as an irrationality, or attempt to reduce it to some other value. However, even accepting the existence of a unique value for e, studies in behavioural economics suggest that it is not a linear function but varies, with people discounting due to time much more in the near future then they do in the distant future
. Behavioural economics also indicates that people apply a very different pure time discount to something seen as a 'good' then they do to a 'bad', for instance discounting the benefit of a policy that saves lives, but not the cost of a policy that causes additional deaths
. Furthermore, like e, the value of d is likely to have a strongly cultural element to it and to vary from person to person according to their experiences. People who have personal experience of a wider range of situations may well be less likely to discount their future much less than individuals whose experiences have been largely stable. If people start to suffer significantly from intergenerational injustice imposed on them by current actions this is also likely to affect their own views of the future, although when people start to struggle for their own survival the likely result will be a severe foreshortening of the future, in the form of a vastly increasing discount rate. Finally people do not discount their own wellbeing over time in the way that they discount that of other people
, and are likely to discount the wellbeing of those close to them, and especially their children, in yet another way.

Finally there is a different way in which to derive and defend a discount rate on purely positive grounds dating back to Kenneth Arrow, which is to see the market rate of interest as an opportunity cost that any investment in future wellbeing needs to 'beat' in order to be an efficient use of money. Such a discount rate cannot be used to justify inaction, since it can only prove that an investment is not the most efficient way to promote future wellbeing, not that it is the wrong thing to do
. However any appeal to the possibility of using market investments as a means of promoting the wellbeing of future generations faces a significant feasibility challenge. Whilst it is clearly always a possibility for an individual looking to make an investment either in their own future or that of another to invest at the market interest rate instead, this is not a feasible alternative to investing in climate change abatement. This is because such investments must be global in scale, for significant periods of time and involve a substantial percentage of the world economy being reallocated to investment (up to 1% of GDP according to the Stern review). The initial outcome of such a large scale investment would naturally be to crowd out short and medium term investments, lower interest rates and / or reduce the money supply, all of which would have a negative impact on the global economy. According to well established economic theory this could lead to the loss of any benefit from the new saving through economic contraction, the so called 'paradox of thrift'. Furthermore withdrawal of such investment in the future would have the effect of increasing the money supply without a corresponding boost to employment or productivity, causing global deflation. We therefore cannot assume the same benefits are available through an increase in the global savings rate as they are through short and medium term individual or institutional investments, which are what define the market interest rate. This illustrates that as well as determining individual values and behaviour the context of a cost benefit analysis also determines the feasibility of alternative options, all of which affect the social discount rate.

Niggles with Normativism

It may be hoped that setting the social discount rate using normative values is more likely to produce a single, context independent value, since these values are usually intended to represent objective standards of right and wrong. However although these values may be context independent, both d and e are comprised from more than one ethical component, and the way they interact to form a discount rate are dependent on context. The value of d reflects our attitudes to the passage of time and the ‘distance’ between ourselves and those we are considering (q) and the risk that there will not be anybody who benefits from our actions (r). The value for e meanwhile reflects a general concern with equality that encompasses our attitudes to intergenerational justice, intragenerational justice and risk.

Two normative arguments can be used to defend a non-zero value for d. The first, as used by Stern, is that the more time passes the greater the possibility that there will be nobody to benefit from our actions because of the extinction of the human race, I shall label this r. Stern argues for a very low probability of 0.001 per year, but believes that we should discount at this rate over time. However, no matter how low the value of r is, it is clear that it does not represent a fixed background level of risk, for instance the chance of a meteor strike, but includes the risk that we will be the agents of our own destruction, for instance through global war or the catastrophic effects of long term environmental change. From the perspective of climate change this means that the value for r is likely to increase overtime in any scenario in which climate change is not limited to a safe level, and that we should not use the same value for r when discounting future wellbeing in scenarios with severe climate change as we should for those in which it has been successfully limited.

The second, and much less reputable, argument is to defend a positive value for d based on the agent relative 'distance' between the agent and those they are considering, call this q. There is an important strand within ethics that seeks to justify the ethical relevance of such agent relative considerations as 'distance' for a variety of reasons, and this can be used to justify discounting over time as well as discounting for distance in personal relationships
. However, it will be hard to justify a discount rate purely based on q that does not also take into account other factors, such as identity and personal relationships. Hence, for example, a person employing a positive value for d on agent relative grounds would also be justified in caring more about the future of their own family or nation then those of families or nations that they are not connected with. Furthermore, as we have already noted with relation to positively derived values for d, an agent's pure time preference rate may vary for different people, so that the closeness of a family member means that their wellbeing is hardly discounted at all over time, whilst the separation of a stranger means that anything other than their immediate wellbeing is heavily discounted. Hence, whatever position an analysis of climate change is undertaken from it should not separate q from other types of distance that may be relevant to people in that position, so that a single time preference cannot be set using agent relative arguments.

From a normative perspective the value of e indicates an ethical preference for equality. There are several arguments that can justify this in relation to a cost benefit analysis of the effects of climate change. One is an egalitarian view that there is always something good about a group having more equal wellbeing, another is the prioritarian view that people with the lowest levels of wellbeing should always take priority in our ethical considerations over those who are better off. However, it is also possible to justify a positive value for e on purely utilitarian grounds; because we are more likely to be able to use our wealth effectively in promoting the wellbeing of those worse off than ourselves then we are in promoting the wellbeing of those who already have more than we do. I shall not differentiate between these arguments in this paper, but simply assume that either is sufficient to justify a positive value for e.

However, any positive value for e implies at least three things: firstly, a preference for promoting the wellbeing of poorer generations over richer generations (usually interpreted as promoting the wellbeing of the present over the future due to an assumption of continuous economic growth); secondly, a preference for promoting the wellbeing of the poor over the rich at any one time and finally a preference for low risk options over high risk ones, effectively a preference for equality between different 'possible worlds'. It is clear that only the first of these is captured by the value for e in a context independent discount rate, and that we can expect climate change, and our reaction to it, to alter both of the other two. Any positive value of e does not only imply that we can discount the average wellbeing of future generations that consume more than we do, but that we must discount the wellbeing of those who consume most in those future generations more than we do the wellbeing of those who consume least, and that we must discount the wellbeing of people living in more catastrophic possible scenarios more than we do those living in ones that have suffered relatively little. Indeed a positive value of e will mean negatively discounting the wellbeing of anyone who is made worse off by climate change, so that the combination of increasing global inequality in most potential future scenarios, and a significant risk of scenarios in which the global economy shrinks, rather than growing, means that we may be forced to set a negative discount rate, even if the expectation is for economic growth to continue into the future.

Finally, any normatively derived discount rate for future wellbeing needs to consider whether any possible outcomes are morally unacceptable. There are real, although still small, risks that climate change will produce truly catastrophic outcomes that may potentially be discountable. For instance whilst the extinction of the human race may be said to involve a significant loss of wellbeing, it also involves an utter end to the value utilitarians hold to be good, namely wellbeing itself, at least on this planet. It is not clear to me that any ethical argument can be used to justify discounting the utter destruction of goodness, even if it is only a risk. It is true that such extreme possibilities have received some consideration as purely academic exercises in pushing ethical theory to its limits. However, I am not sure that such exercises have really moved utilitarians, or many other ethical theorists, to consider the full weight of human extinction as a real possibility, and one that we may be able to knowingly and directly affect through our choices. It is possible that such catastrophes should be given infinite value, in which case they simply cannot be discounted, or that their worth should be regarded as incomparable. However it appears to be that it is also possible that such possibilities do have finite and comparable values, for instance we might say that human extinction was preferable to a future of guaranteed enslavement and torture for the entire human race, but that they simply escape all arguments in favour of discounting this value due to their profound nature. I cannot hope to answer this question here, but hold it out as one final example of how a discount rate depends on the context to which it is applied.

Conclusion

'While the DU model assumes that intertemporal preferences can be characterized by a single discount rate, the large empirical literature devoted to measuring discount rates has failed to  establish any stable estimate. There is extraordinary variation across studies, and sometimes even within studies
.'

This should not surprise us, nor should the fact that our attitudes towards the global poor and towards saving for our own future point in radically different directions when applied to the economics of climate change. As I have argued for, and tried to prove, every discount rate depends upon its context. The only exception to this, as far as I can tell, is setting a 0 discount rate on the grounds that every increase in utility, or potential increase in utility, to every individual is equally valuable regardless of ethical or practical considerations. However, I very much doubt whether such a position is justifiable on any ethical grounds. Any attempt to provide a positive value to discounting, or any component value of a discount rate, renders it dependent on the context within which it is being used. Attempts to derive these values via positivist examinations of human behaviour carry with them the context of that behaviour, which will be significantly different to the context of long term environmental change, and may impart to individuals values which they do not share. However, any attempt to produce a discount rate based on our normative duties to future generations will need to take into account such ethical considerations as the risk that they will never exist, the nature of our relationship, whether they live in an equal or unequal society and what risks there are that things may be better or worse for them. It may well not even be possible to use the same discount rate for evaluating a business as usual scenario to one in which action is now taken to alleviate climate change, since this will have important effects upon the context in which future generations will come to live. However, just as the diversity of discount rates should not surprise us when we consider the diverse contexts for which they are set, so the effect of context upon discount rates should not surprise us either. If Ramsey was correct in assuming an identity between the market interest rate and the social discount rate then we should bear in mind that there is not, and never has been, one single market interest rate, but a great diversity of interest rates fluctuating for different people, in different societies at different times, or, to put it more simply, depending on the context for which they are set.
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