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1. Introduction 

Currently energy use involves the consumption of significantly frontloaded goods, 

goods with benefits accruing considerably (but not solely) to consumers in the present genera-

tion and with burdens falling considerably (but not solely) to members of future generations.
1
 

In recent years there has been considerable debate about how much climate change policy 

should be devoted to assuming the costs of climate change in the present through investments 

in mitigation and adaptation and how many of these costs should be passed on to future gen-

erations. Those who have been following the debates know that there is no consensus among 

economists about this matter, even though there is little disagreement about the impact of cli-

mate change, and only slightly more about what the aim of climate change policy should be. 

This is due to the employment of different social discount rates. The higher the social dis-

count rate employed, the lower the emissions reductions demanded in the present. By now 

this is a well-rehearsed debate and one without any resolution. 

 Our view is that continuing disagreement about the appropriate discount rate for the 

future costs of climate change shows the inability of the standard economic models adequate-

ly to guide climate change policy. In fact, the problem runs deeper than is usually appreciated. 

The conceptual framework shared by many economists renders impossible rational argument 

about disputed values. The various proposals for climate change policy that issue from these 

debates depend crucially not on well-reasoned normative argument but largely on impression-

istic and highly subjective considerations. Astonishingly, public policy disagreements about 

whether to permit billions of dollars of spending or to direct it to savings in the form of miti-

gation policies lack a rational basis for resolution. 
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 In this paper we argue that the source of this problem is the basic normative frame-

work employed in the standard economics of climate change, namely Discounted Utilitarian-

ism. Discounted Utilitarianism seeks to optimize intergenerational consumption over an infi-

nite time horizon. Costs are diminutions of consumption. If one accepts the aim of optimizing 

consumption over an infinite time horizon, it could be justifiable to lay crippling costs on an 

earlier generation for the sake minute gains to a sufficient number of future generations. This 

is analogous at the level of generations to what John Rawls describes as the failure of utilitari-

anism to take “seriously the distinction between persons,” by permitting extraordinary bur-

dens to be suffered by one for the small benefit of many others.
2
 The problem for utilitarian-

ism in general arises because it aggregates gains and losses with an aim of optimizing the 

former. It is amplified in the intergenerational context as a result of optimizing over an infi-

nite time horizon.  

 The problem is well understood by economists employing the utilitarian framework. 

One justification offered for discounting future gains is to mitigate the problem of debilitating 

costs falling on any one generation for the sake of miniscule gains to an infinite number of 

others.
3
 William Nordhaus’s repeats this justification of discounting when, by invoking an 

imaginary climate system wrinkle, he argues against the low social discount rate employed by 

Nicholas Stern.  

Suppose that scientists discover a wrinkle in the climate system that will cause 

damages equal to 0.1 percent of net consumption starting in 2200 and continu-

ing at that rate forever after. How large a one-time investment would be justi-

fied today to remove the wrinkle that starts only after two centuries? If we use 

the methodology of the Stern Review, the answer is that we should pay up to 

56 percent of one year’s world consumption today to remove the wrinkle. In 
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other words, it is worth a one-time consumption hit of approximately $30,000 

billion today to fix a tiny problem that begins in 2200.
4
 

Discounting future gains would mitigate that problem. But employing any social discount rate 

brings with it the burden of justifying the specific rate employed. And that is the source of 

much confusion and mischief.  

Our claim is that there is no rational way to determine two crucial parameters of the 

social discount rate that is standardly employed. The relevant considerations are fundamental-

ly moral, but the conceptual framework employed in Discounted Utilitarianism renders moral 

argument impossible. The argumentative impasse provides a compelling reason to consider 

alternatives to Discounted Utilitarianism. We shall contrast Discounted Utilitarianism with an 

alternative principle of intergenerational cost sharing for climate change. Intergenerational 

Equality requires that the ratio of global climate change costs to the global gross domestic 

product be approximately equal across generations. Because Intergenerational Equality is not 

a maximizing principle it does not require discounting future benefits to avoid justifying as-

signing very heavy burdens on earlier generations.  

Considered endorsement of any principle for assigning the costs of climate change re-

quires an appreciation of what its likely policy implications are. So, we make a comparison of 

Intergenerational Equality—using two different assumptions about economic growth—to two 

well-known approaches in the economic literature, those of William Nordhaus and Nicholas 

Stern. Intergenerational Equality requires greater spending on climate change mitigation earli-

er than either Nordhaus or Stern recommends, and it therefore reduces future costs more than 

either does. If it is the case that intergenerational fairness requires not assigning costs to any 

generation simply because they would offset minute costs to a sufficient others, then fairness 

has a price. We must pay more now to follow a principle, which if continually followed in the 

future, would rule out such unfairness. 
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We do not presume to be offering a full justification of Intergenerational Equality. We 

do not here attempt an independent justification of the principle; there has been some effort to 

do so already.
5
 Our aims in this paper are modest; we seek only to diagnosis certain moral 

problems with the approach to intergenerational costs sharing that is standard in climate 

change economics, namely Discounted Utilitarianism, and to provide the results of a model-

ling exercise that allows comparisons of the cost assignments of prominent versions of that 

approach with an alternative that avoids those problems. 

 

2. Discounted Utilitarianism, Consumption, and the Social Discount Rate 

The aim of Discounted Utilitarianism is an intergenerational distribution of the costs 

of climate change that produces the optimal aggregate discounted consumption across genera-

tions extending over an infinite time horizon.
6
 The multifarious damages of climate change 

are by simplification (and not non-controversially) taken to be costs or reductions in con-

sumption. Hence, the policy goal can also be understood as the lowest aggregate set of dis-

counted intergenerational costs. One of the most sophisticated models for projecting and ag-

gregating climate change costs is the well-known integrated assessment model DICE devel-

oped by Nordhaus and recently upgraded in 2013 by Nordhaus and Paul Sztorc.
7
 The projec-

tions of this model inform Nordhaus’s prescription that the optimal mitigation policy requires 

beginning with relatively modest investments in mitigation, which increase continually over 

time. Nordhaus refers to this policy as the “climate-policy ramp.”
8
 The reasoning in support 

of the climate-policy ramp is based on two plausible claims. First, return on investments in 

mitigation and adaptation techniques continuously increase as forecasted damages in the ab-

sence of mitigation rise over time. So, modest investments now (costs) reap continually great-

er benefits later in the form of costs averted. Second, scientific knowledge about climate 

change and alternative energy production is expected to increase rapidly, which in turn will 
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allow for more efficient investments in the future. Although the initial emissions reductions 

called for by Nordhaus are modest, they are substantially greater than current efforts.  

The initial reduction of greenhouse gas emissions endorsed by Nordhaus is less than 

that called for by the PAGE model designed by Chris Hope and applied by Stern in the Stern 

Review on the Economics of Climate Change. Stern calls for stronger immediate mitigation 

measures.
9
 The opposing recommendations of the DICE and PAGE models strike the uniniti-

ated as curious because they both assume the scientific consensus regarding the impacts of 

climate change. Moreover, they both employ versions of Discounted Utilitarianism. It is by 

now well appreciated in the literature that the most significant factor in the explanation of the 

different policy recommendations of Nordhaus and Stern is the different social discount rate 

that each applies, and in particular the different values that each applies to two parameters of 

the social discount rate, namely the elasticity of (the utility of) marginal consumption and the 

rate of pure time preference.
10

 As we shall argue, the conceptual framework in which the vari-

ables are understood renders rational moral argument about them impossible. 

Contemporary Discounted Utilitarianism is heir to the tradition of classical utilitarian-

ism. Utility in the classical tradition is understood as a positive subjective state of a person, 

her pleasure, happiness, or well-being. In pioneering work, Frank Ramsey developed a formu-

la for the social discount rate, which has come to be called “the Ramsey Equation.” His was 

an effort to provide an account of optimal savings over time.
11

 The current practice of econo-

mists employing a Discounted Utilitarian framework is not to attempt to discern the path of 

optimal aggregate utility or well-being caused by consumption. To do that would require 

some fancy theorizing about how to measure utility, about how to compare it across individu-

als and generations, and about its precise relationship to consumption. These difficulties have 

long been thought to be staggering, perhaps even insurmountable.
12

 Instead, the current prac-

tice of economists employing the model of Discounted Utilitarianism is to forecast the net 



6 

 

 

consumption of each generation and to compare the sums of the forecasted consumption of all 

generations for various policy scenarios. In substituting consumption for utility, as Partha 

Dasgupta expresses it, contemporary economists simply assume that “a generation’s felicity 

can be aggregated from individual felicities in such a way that it depends solely on the genera-

tion’s average consumption level.”
13

 (Emphasis added.) Or, as John Broome puts it, “Econo-

mists have ended up taking a short cut that leads them to deal in commodities rather than 

wellbeing.”
14

 To be clear, the short cut commits Discounted Utilitarianism to the aim of opti-

mizing consumption, not utility, and not preference satisfaction. That is done with, perhaps, 

some vague idea that maximizing consumption has something to do causally with maximizing 

well-being, which is more intuitively thought of as valuable mere consumption. But the 

shortcut to consumption, we shall argue, introduces one of the main problems for Discounted 

Utilitarianism in providing adequate policy guidance regarding savings for climate change.  

Both Nordhaus and Stern apply a version of the social discount rate as developed by 

Ramsey. The Ramsey Equation can be stated as follows: ρ ≈ δ + ηg. For Discounted Utilitari-

anism the social discount rate, represented as ρ, is the sum of the rate of pure time preference, 

represented as δ, and the product of the elasticity of (the utility of) marginal consumption, 

represented as η, and the rate of growth of consumption, represented as g. Most important for 

our purposes is the disagreement between Nordhaus and Stern over the numeric values to as-

sign to the variables η and δ.  

Before turning to the controversy between Nordhaus and Stern, we briefly discuss the 

parameter of the social discount rate that causes no major disagreement between them. Dis-

counting for growth is justified on the grounds of technology-driven productivity gains that 

increase average consumption. As a result of today’s savings, and due to the technological 

change, a higher quantity of commodities (of the same quality) can be produced and con-

sumed in the future. Consequently commodities (of the same quality) would be cheaper (rela-
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tive to household income) in the future. Major studies in the field of climate economics con-

verge on a rate for g of about 0.02 in the near future but declining over time to about 0.01.
15

 

Assigning a value to g is usually taken by economists to be driven entirely by empirical con-

siderations. But that seems false. One important reason to account for the lower future re-

placement cost of a good (due to growth) is to preserve impartiality between generations 

when counting costs. To fail to discount for growth would be to count the value of future 

costs too highly and therefore to give undue weight to the costs of future generations. This 

would be in tension with a fundamental commitment of the utilitarian tradition to give equal 

regard to the utility of all sentient beings. John Stuart Mill refers to the fundamental commit-

ment that a utile is to count for one, no more and no less, regardless of the subject of the expe-

rience, as “Bentham’s dictum.”
16

 Getting the value for g right is important, then, in light of 

the utilitarian understanding of, and commitment to, impartiality.
17

 

We turn now to the elasticity of (the utility of) marginal consumption. It is useful to 

contrast this with the classical utilitarian concern with decreasing marginal utility. Utility for 

classical utilitarians is taken to be a subjective state, which is caused by various activities, 

including the consumption and the possession of goods. The need to incorporate decreasing 

marginal utility into the utility calculus is driven by the aim of optimizing utility. Attention to 

the relationship between the subjective state and its causal antecedent is required because util-

ity might not be optimized by assigning a good to someone who already possesses more than 

an average amount of it. The causal relation between the good or activity and the utility it 

produces is crucial. Depending on prior holdings, an optimal assignment of goods often re-

quires an unequal marginal distribution in order to maximize utility. 

Discounted Utilitarianism is by comparison in a problematic state. The short cut taken 

by Discounted Utilitarianism changes the project from one of optimizing utility to one of op-

timizing consumption. Some economists continue to talk about “the elasticity of the utility of 
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consumption,” others refer merely to the “the elasticity of consumption.” Neither formulation 

is very satisfactory, but accuracy favors the latter. The first formulation expresses a confusion. 

Insofar as mitigation paths are compared by aggregated consumption within and across gener-

ations with the aim of pursuing the optimal intergenerational consumption path, the utility of 

consumption is simply not a concern. The opportunity cost economists incur by taking the 

short cut to consumption is to forego any methodological concern with utility. In contrast, the 

second formulation does not express a confusion, but, as will become clear Section 4, it tends 

to produce plenty of it. 

The role of the elasticity of marginal consumption within the Ramsey formula is as 

follows: Assuming a positive rate of growth, that is g > 0, a value for η > 1 would serve as a 

positive multiplier, with result of increasing the discount rate. In contrast η < 1, but > 0 would 

serve as a negative multiplier; it would decrease the discount rate. A positive multiplier dis-

counts the value of consumption to those who consume more. The most straightforward justi-

fication for doing so would be on egalitarian grounds. The lineage of decreasing marginal 

utility is obvious. If the aim were to optimize utility, then the consumption of those who al-

ready consume more would be less valuable than those who consume less. Notice that, if we 

assume economic growth over time, it is merely contingently the case that the discounting 

required by the elasticity of marginal consumption applies to future consumption. It applies 

fundamentally to greater consumption. 

The third parameter of the social discount rate, represented by δ, is the rate of pure 

time preference, which discounts future consumption merely because it is in the future. When 

evaluating equal amounts of consumption at two different times, a pure time preference dis-

counts the consumption at the later time. Unsurprisingly, this parameter is deeply controver-

sial in the utilitarian tradition, for, taking Bentham’s dictum seriously it seems implausible 

that the later occurrence of a utile provides sufficient reason for discounting it. Ramsey fa-
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mously refers to the practice pure time discounting as “ethically indefensible” and as arising 

“merely from the weakness of the imagination.”
18

 Since Discounted Utilitarianism optimizes 

consumption and not utility, discounting future consumption does not strictly speaking run 

afoul of Bentham’s dictum. Nevertheless controversy remains for two reasons. First, such 

discounting seems inconsistent with moral impartiality, which is the point of Bentham’s dic-

tum in any case. And second, the effect of discounting later consumption would be to assign 

higher climate change costs to future generations. And the sole justification for such an as-

signment would be that the costs fall on future generations. Upon reflection that rightly strikes 

many people as a morally doubtful reason. 

We, however, are not interested in the question of the appropriate numeric value that 

discounted utilitarians should employ as a rate of a pure time preference. Rather, we aim to 

show that disputes about the appropriate numeric values for the elasticity of marginal con-

sumption and the rate of pure time preference within the project of discounted utilitarianism 

are not rationally resolvable. So, our criticism differs from that of Derek Parfit, who construes 

the social discount rate as expressing the belief “that the importance of future benefits steadily 

declines.”
19

 He rejects that belief on substantive grounds. But Parfit’s construal is accurate 

only with respect to the rate of pure time preference. By way of contrast, our claim is about 

the nature of two of the values comprising social discount rate, namely that there is no ration-

al basis upon which to determine them. And that explains the peculiarity of the debates about 

these values in the economics literature. Our conclusion lends considerable credence to the 

claim there is merit in an entirely different approach. But first we highlight and explain the 

dispute within Discounted Utilitarianism. 

 

 

3. Modelling the Differences within Discounted Utilitarianism 
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The different social discount rates employed by Nordhaus and Stern are a function of 

the differences in the values assigned to two of the three parameters, the elasticity of marginal 

consumption and the rate of pure time preference. Stern takes the classical utilitarian require-

ment of equal regard seriously, but nonetheless employs a positive rate for δ of 0.001. He 

does not defend this on ground that the discounting applies to future consumption but on the 

ground of the risk of the extinction of the human species. For example, a meteor could wipe 

out human life. In other words, Stern redeploys δ so that it states a risk factor rather than a 

pure time preference. In the context of the broader debate about the social discount rate for 

climate change Stern’s value for δ is in any case quite low. Additionally, he assigns η a low 

value of 1. Stern’s approach is in that respect inegalitarian; he does not discount consumption 

because future people are wealthier. Nordhaus’s DICE-2005 model applies a rate of pure time 

preference of 0.03 and an elasticity of marginal consumption of 1. Nordhaus 2013 employs a 

smaller rate for δ of 0.015 and a higher rate for η of 2.0.
20

 In comparison to Stern, Nordhaus 

deviates from the utilitarian norm of equal regard by discounting future consumption more 

simply because it is in the future, but the later Nordhaus stands closer to the egalitarian ten-

dency in classical utilitarianism of taking seriously decreasing marginal utility by assigning a 

value to η of >1.
21

 The result is that (on the assumption that they use the same value for g) the 

discount rate for Nordhaus is higher than for Stern. The assignment of a value for η > 1 is 

especially significant because (unlike δ) it plays a multiplier role. 

As Figures 1 and 2 below indicate, significantly different public policy recommenda-

tions derive from the different values of these parameters. Figure 1 compares emissions under 

a business as usual scenario and under the recommendations of Nordhaus and Stern. 
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Figure 1. Greenhouse gas emissions between 2005 and 2205, baseline and optimal policy scenarios  

 

Source: Own calculations based on DICE 2013R (Nordhaus 2013, Nordhaus and Sztorc 2013)  

 

Figure 1 illustrates clearly that total emissions permitted both intergenerationally and in any 

particular generation vary with the social discount rates employed. What counts as optimal 

depends crucially on the social discount rate. Unsurprisingly, then, as Figure 2 shows, pre-

scribed emissions reductions also depend on the social discount rates employed.  

 

Figure 2. Mitigation of greenhouse gas emissions between 2005 and 2205, optimal policy scenarios  

 

 

Source: Own calculations based on DICE 2013R (Nordhaus 2013, Nordhaus and Sztorc 2013) 

 

Stern urges immediate action aiming at rapid, large reductions in CO2 emissions by 2050 and 
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even more by the end of the century. In comparison Nordhaus’s policy ramp is more gradual. 

The emission reductions that he recommends only catch up with Stern’s prescriptions well 

into the next century.  

These graphs show that different values assigned to the discounting parameters in the 

models based on Discounted Utilitarianism result in substantially different policy recommen-

dations. Now Mitigation policies will result in households spending less on consumption 

goods, and more on energy, which amounts to a kind of savings plan on behalf of future gen-

erations to reduce future costs. At stake in the different policy prescriptions of Nordhaus and 

stern are hundreds of millions of dollars in private consumption. Optimism about Discounted 

Utilitarianism in general might recommend that a rational basis for agreement regarding the 

discount parameters is in principle available so that as the debate continues policy conver-

gence on the basis of good reasons can be expected. In the next section we argue that that is 

not the case. 

 

4. Objective Disagreement 

Two or more people are having an objective disagreement if and only if there is some 

reason to which one of the parties could appeal, which reason in principle would convince the 

other(s). Two friends discuss whether a room is sufficiently warm—not whether it is warm 

enough for one of them, but simply whether it is warm enough. One says that it is; the other 

would like to turn up the heat. If the former were to appeal to the temperature in the room it 

would beside the point. They are not disagreeing about that. Rather, they simply have differ-

ent ranges of comfort regarding room temperature. In the idiom of economics we might say 

that their preferences diverge. A divergence of preferences of that kind is not an objective 

disagreement. As long as the discussion is about whether the room is warm enough, there is 

no possible reason that the one can state to convince the other. We call this kind of difference 
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a “difference of basic preferences.”
22

 A basic preference, for example for a particular flavor of 

ice cream, is not sensitive to reasons.  

Disagreements in the economics literature about the values to assign η and δ treat the 

difference as one of basic preference. Partha Dasgupta takes the value assigned to η to express 

a psychological state, which he calls “inequality aversion.” Aversions, like temperature and 

ice cream preferences, may vary across persons, with no basis in reason or fact that could 

convince a person to adopt them. Coincidence or a common biological basis of our psycholo-

gy might yield convergence, but there is no reason or fact that would justify the revision of a 

person’s aversions. Dasgupta counsels arriving at an understanding of what our inequality 

aversion is by considering our feelings and attitudes regarding the effect on the rate of savings 

that results from assigning different values to η.
23

 Martin Weitzman refers to the elasticity of 

marginal consumption as a “taste-parameter,” and suggests directing our attention to observed 

behavior in order that we may discover what the actual tastes of people are.
24

 There is no ba-

sis in reason to settle the matter of the value to assign an equal loss of consumption for two 

different people, one who consumes more than the other. The most that can be done is to sur-

vey existing tastes.  

It is illuminating to compare the differences among Discounted Utilitarians about the 

value to assign to η to disagreements about decreasing marginal utility in classical utilitarian-

ism. In the pursuit of maximizing the aggregate of the subjective states of utility, the utilitari-

an might count the value of the same unit of a good or activity differently depending upon the 

person. The utilitarian takes it to be the case that there is some psychological fact of the mat-

ter for any particular person, which can be expressed in a law-like function, according to 

which a good or activity produces utility in inverse proportion to the amount already pos-

sessed or the number of times the person has acted. Argument among classical utilitarians 

about the rate of decreasing marginal utility for some good or activity, whether for a group or 
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for a person, is simply argument about how best to express in a law-like way the relationship 

between an additional unit of the good consumed or occurrence of the act and the utility pro-

duced by it. This is an objective disagreement insofar as there is in principal evidence that 

would support the claim of the relationship. Therefore, utilitarians who disagree about the 

appropriate rate for decreasing marginal utility are not expressing differences of basic prefer-

ences. The Discounted Utilitarian cannot call upon a possibly law-like relation between an 

item consumed and a subjective state of a person because it is only the former that the account 

aggregates.
25

 Hence, it is not surprising that the Economics literature treats η as a basic pref-

erence. Once utility is no longer the maximand, there is no fact of the matter, such as the rela-

tionship between utility and consumption, which can settle disagreements. 

Discounted Utilitarianism does no better with respect to the value of δ, which, after 

all, it takes to represent the rate of pure time preference. Stern asserts that the preferences of 

the present generation should play no role in determining how we ought to value the costs of 

climate change for people in the future. Nordhaus suggests that by attending to the market 

return on capital we can discern what rate of pure time preference people in fact employ.
26

 If 

discounted utilitarianism were committed to optimizing preference satisfaction, there would 

be a place for polling preferences of those concerned. But the short cut to consumption rules 

that out. Even if preference satisfaction were the issue, however, Nordhaus’s suggestion takes 

our preferences for the satisfaction of the preferences of others to matter. That is rather like 

settling the question of whether the room is too warm for some others by taking a poll of our 

preferences.  

Consider two means by which to handle a practical dispute. The first one does not 

seek to settle the matter, but to organize collective action legitimately given the dispute. The 

second seeks to settle the matter on the basis of appeal to rational argument or publicly avail-

able fact. It treats the disagreement as an objective one. When we employ the first means we 
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need not attempt to settle the matter. A group of friends voting on which pizza to order is not 

determining whether anchovies are objectively a good pizza topping. One virtue of voting in 

cases like that is it provides a way to move forward fairly in the face of a disagreement over 

basic preferences. Deliberation may be capable of resolving objective disagreements, but 

merely counting preferences does not do that.  

Imagine a disagreement within a group, which exercises power over another group, 

about whether the powerful group should pass on costs to the less powerful group or assume 

the costs itself. Imagine, additionally, that most members of the powerful group often tend to 

give greater weight to the interests of members of their own group. So, polling the preferences 

of the more powerful group would be likely to support discounting the interests of the less 

powerful one. But it’s implausible to suggest that the outcome of a preference poll would set-

tle the matter of the just distribution of the costs. The present generation is, however, more or 

less in the circumstance just described vis-à-vis future generations and the benefits and bur-

dens of our energy policies; this is the circumstance that Stephen M. Gardiner calls “the tyr-

anny of the contemporary.”
27

 Nordhaus invokes the democratic credentials of taking the mar-

ket return on capital in setting δ by accusing those who disagree of taking “the lofty vantage 

point of the world social planner.”
28

 But that is simply to miss the point that the means to use 

when resolving a dispute about whether it is right to assign burdens to others is not the means 

appropriate to use when ordering a pizza for a group of people with different basic prefer-

ences. 

We have suggested that Discounted Utilitarians tend take disagreements about the 

value to assign η and δ rather like disagreements about temperature comfort zones or pizza 

toppings. There is, however, a difference in the handling of the two values that is suggested 

by our analysis. In the case of η, there is little else that can be done but to consider aversions 

to inequality or preferences for equality. Because the account focuses on the aim of optimiz-



16 

 

 

ing consumption rather than the subjective state caused by consumption, there is no objective 

causal relation that can fix the rate at which the good should be devalued. An implication of 

the theory is that we are left comparing preferences and aversions. In the case of the value of 

δ, it is simply a stipulation of the theory that setting the value is a matter of preference. But 

because the value determines how much to load costs on others, treating it as determined by 

our preferences betrays a morally impoverished theory. It is not at all an uncommon occur-

rence for people to prefer to do less for others than they should. Rather than disciplining our 

preferences so that they align with what we owe others, Discounted Utilitarianism has us tak-

ing the matter of what we owe to others to be determined in significant part by what we prefer 

to do for them. The engine of implication is stuck in reverse. 

The Discounted Utilitarian approach is committed to a kind of non-cognitivism about 

the values of elasticity of marginal consumption and the pure time preference. This calls to 

mind C.L. Stevenson’s discussion of ethical disagreement on the assumption of emotivism. 

[I]t is possible that the growth of scientific knowledge may leave many disputes 

about values permanently unsolved. Should these disputes persist, there are nonra-

tional methods for dealing with them, of course, such as impassioned, moving 

oratory. But the purely intellectual methods of science, and, indeed, all methods 

of reasoning, may be insufficient to settle disputes about values even though they 

may greatly help to do so.
29

 

No wonder there is so little agreement among economists about the numeric value of these 

two parameters. There is no objective basis for it. 

For someone seeking to salvage the project of guiding policy by the optimization of 

intergenerational consumption the obvious move to deflect the problems discussed above 

would be to abjure discounting on basis of the elasticity of marginal consumption and the 

pure time preference. This would free the project from the wholly subjective preferences of 
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economists and therefore narrow the range of disagreement among theorists to technical mat-

ters of costs projection. Doing so, however, allows the problem of excessive generational bur-

dens to resurface. To appreciate this, we imagine a choice limited to consumption streams that 

include no economic growth. No discount rate would then apply to future costs. The task 

would be to identify the present and future savings rates that would constitute the optimal 

undiscounted sum of net consumption benefits over an infinite time horizon. This could per-

mit massive costs being imposed one or more generations if they were offset by minute con-

sumption gains to a sufficiently large set of future generations. Discounting mitigates that 

problem, but it also sacrifices the hallmark virtue of moral impartiality cherished in the utili-

tarian tradition is sacrificed. That is evidence of a significant problem internal to the account. 

We are content to let others tinker with the account to achieve whatever internal consistency 

might be possible. Instead, we suggest that the evidence is such that alternatives are worth 

considering. 

 

5. Modelling Intergenerational Equality 

There are multiple possible alternatives to seeking an intergenerationally optimal as-

signment of consumption. Two are clearly more compelling than Discounted Utilitarianism. 

One would seek to distribute intergenerational costs in such a way that no generation would 

be made to assume costs that would cause it to fall below a threshold of provision for morally 

basic needs of its members. This is a version of intergenerational sufficientarianism. The oth-

er would seek approximately equal ratios of climate change costs (mitigation and adaptation 

costs, for example) to GDP across generations. This is a version of intergenerational egalitari-

anism. But it is an unusual version of egalitarianism since it is only the ratio of costs to GDP 

that is equalized. It thereby permits increasing costs as long as that is accompanied by appro-

priate growth.  
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As a thought experiment, suppose you knew only that you were not a member of ei-

ther the first or last generation in human history, but otherwise you did know your generation-

al membership. Suppose further that, seeking the best climate change related cost assignment 

for your own generation, you must choose a principle for the distribution of the intergenera-

tional costs of climate change.
30

 You would have good reason to rank both the sufficientarian 

and egalitarian principles higher than the undiscounted utilitarian one because of the uncertain 

danger of suffering excessive costs posed by the latter. This suggests the superiority of both of 

these principles on grounds of fairness. 

For the remainder of this paper we limit our investigation to the consequences of 

choosing the egalitarian principle, which we shall call “Intergenerational Equality.” We do 

this by comparing model projections of International Equality with model projections of 

Nordhaus’s and Stern’s approaches. 

Modelling Intergenerational Equality involves various complications. We mention two 

here. First, it is likely that climate costs will grow faster than the general economy; but the 

growth rate of the economy is exogenous in Intergenerational Equality unlike the Nordhaus or 

the Stern approaches, which both identify a single optimal mitigation and (non-climate relat-

ed) investment path.
31

 So, multiple mitigation paths with equal ratios can be imagined de-

pending upon the trajectory of growth. For illustrative purposes, we simplify matters and 

model two different (non-climate related) investment scenarios consistent with Intergenera-

tional Equality. One scenario follows the (non-climate related) investment path assumed by 

Nordhaus, a path which yields maximum intergenerational consumption. In this scenario so-

ciety opts for comparatively strong economic growth and capital accumulation. This scenario 

is based upon widespread assumptions about the direction and desirability of continued eco-

nomic growth. We refer to this as “the growth-scenario.” A second scenario models a path of 

transition to a steady state economy. Society elects to keep the capital stock constant and al-
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low for investments up to the amount of annual depreciation. Though the growth of consump-

tion is further driven by the proposed fertility of technology, the assumption of a constant 

capital stock softens economic growth. There is a long tradition of advocacy on behalf of a 

steady state economy, including in the writings of John Stuart Mill.
32

 Ecological economists 

often argue that global economic growth must flatten out sooner rather than later in order to 

avert massive ecological destruction.
33

 We refer to this as “the degrowth-scenario.” We em-

ploy these two scenarios merely for illustrative purposes; we take no position here on the rela-

tive merits of either of them or any others. Still, it is a noteworthy feature of Intergenerational 

Equality that, because it rejects the aim of optimizing growth, it possesses no barrier to advo-

cating steady-state economics. 

A second complication arises specifically for the period of policy transition. Since 

presently both mitigation costs and climate related damages are comparatively small, the ac-

tual ratio of costs to GDP will need some transition time to reach the calculated equal ratio. 

This presents technical difficulties that we seek to avoid by modelling the minimization of the 

accumulated differences between the proportional costs across generations instead of strict 

equality of the ratio of costs to benefits. But with this modification the model employs an op-

timization calculus, with the convenient effect of making Intergenerational Equality con-

sistent with the DICE model environment and thereby facilitating modelling that permits 

comparisons with the optimal mitigation path identified by Nordhaus and Stern.  

 

6. Model Results 

We simply use the data of the DICE model environment with the constraints of Inter-

generational Equality to make comparisons with Nordhaus and Stern. According to the 

growth scenario of Intergenerational Equality the fair share of climate related costs to GDP 

(after a short period of transition) is approximately 2.1%, and according to the degrowth sce-
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nario it is slightly less. In the near future both scenarios require higher ratios of costs to GDP 

than either the Nordhaus’s or Stern’s recommendations. In the distant future, however, the 

ratios of costs to benefits of both the growth and the degrowth scenarios are considerably 

lower than either the Nordhaus or Stern approach. See Figure 3 for these projections.  

Figure 3. Development of shares of climate costs to GDP within the IE model 

 

Source: IE: Own calculations, Nordhaus and Stern Trend: based on DICE 2013R (Nordhaus 2013, Nordhaus and 

Sztorc 2013) 

 

Since economic growth is about the same for Nordhaus, Stern, and the Intergenerational 

Equality growth-scenario, the differences in shares of costs to GDP reflect the higher initial 

expenditures on mitigation and lower subsequent climate related costs in Intergenerational 

Equality than in either the Nordhaus or Stern approach.  

Figure 4 compares the mitigation paths of the two Intergenerational Equality scenarios 

to those of Nordhaus and Stern. The curve for emissions reductions for International Equality 

is more gradual than that of either Nordhaus or Stern. But notice that International Equality 

calls for immediate sharp reductions, more so than even the Stern recommends. These are 

required by the Intergenerational Equality because of the current low damage costs. Maintain-
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ing an approximately equal ratio of costs requires supplementing these damage costs with 

mitigation costs.  

 

 

 

Figure 4. Mitigation of greenhouse gas emissions between 2005 and 2205 

 

Source: IE: Own calculations, Nordhaus and Stern Trend: based on DICE 2013R (Nordhaus 2013, Nordhaus and 

Sztorc 2013) 

 

If the economy were to follow the degrowth-scenario, the reduction of emissions would only 

very slightly exceed those of the growth-scenario. The reductions would be primarily driven 

by the slowdown of the economy rather than additional active mitigation policies.  

It should be noted that although both the growth and de-growth scenarios are paths of 

an approximately equal ratio of costs to benefits; unlike Discounted Utilitarianism neither 

scenario necessarily achieves an efficient intergenerational distribution. While (non-climate) 

investments and GDP in the Intergenerational Equality growth-scenarios are at approximately 

the same level as in the Nordhaus and Stern projections, strong mitigation efforts in the near 

future are at the expense of private consumption. Correspondingly, consumption in the far 
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future is less limited by climate related damages. The assumed slowdown of the economy in 

the degrowth-scenario would further limit consumption. There is, however, a counter tenden-

cy in the degrowth-scenario. Irreversible damages due to climate change would be less; and 

that could enhance consumption, especially if it is broadly construed to include the enjoyment 

of environmental goods.  

One final comparison. Figure 5 shows the accumulation of total absolute climate costs 

(defined as the sum of consumption reduction costs and damages) for all four model runs. 

While future damages clearly dominate current mitigation cost, especially for Stern and 

Nordhaus, in the Intergenerational Equality scenarios cost are better balanced across genera-

tions, increasing simply to preserve the ratio of costs to GDP. This is due to the relatively 

strong mitigation efforts in the early stage, which in turn yields clearly lower damages in the 

future. 

 

Figure 5. Total climate cost between 2005 and 2205 

 

Source: IE: Own calculations, Nordhaus and Stern Trend: based on DICE 2013R (Nordhaus 2013, Nordhaus and 

Sztorc 2013) 
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7. Final Remarks 

Intergenerational Equality takes fairness between generations to require equalizing the 

ratio of climate change related costs to benefits. That might be thought of as a flat tax across 

generations. We have not here sought an independent justification of that notion of fairness. 

Instead our aim has been modest. In light of the broad consensus in the literature discussing 

Stern and Nordhaus that their different policy implications derive mainly from different 

choices of discounting parameters, we have argued that these parameters are fundamentally 

subjective. Moreover, we have sought to compare Intergenerational Equality, which does not 

employ a social discount rate containing subjective parameters, to the outcomes of the model-

ling exercises of Stern and Nordhaus.  

The policy implications of our alternative are significant. Due to comparatively low 

current damages, today’s proportional costs can only be equalized if mitigation efforts are 

increased significantly. Once the adequate level of mitigation has been achieved, the model 

suggests an almost constant fair share of GDP to be borne by each generation. According to 

the model results absolute climate costs increase disproportionately with economic output. As 

a consequence, the fair share increases with the proposed investment and growth path. A 

share of about 2% would be appropriate. One additional noteworthy and beneficial conse-

quence of strong early mitigation efforts is to effect rapid irreversible structural change in the 

energy sector. Our approach best models a precautionary approach to climate change mitiga-

tion. Early deeper emissions reductions are more likely to avert disaster. Moreover, they 

would lock in a mitigation trajectory that would be constrained by deep reductions since the 

relatively high sunk costs of early reductions would deter a reversal of the policy. 

It is, of course, possible to criticize any modelling exercise as largely speculative. 

Given the massive uncertainties in the climate system, there are significant epistemic con-

straints on all modelling exercises. Many people argue that policy should abjure strict reliance 



24 

 

 

on modelling forecasts.
34

 We do not wish to reject that claim. Still, if we seek to protect our-

selves and our environment against climate change, we should try to come to grips with the 

question of how to distribute the costs of that protection now and in the future. That is a basic 

question of intergenerational distributive justice. Addressing it requires some attempt to make 

projections of the costs of various policy courses, even if only approximately. And we believe 

that it is tremendously important to appreciate how much the answer to the question of inter-

generational justice offered by Discounted Utilitarianism is dependent on the subjective pref-

erences of the modellers or their assumptions about our preferences. Such an approach is ill-

suited to the aims of impartial justice. Moreover, regardless of the accuracy of the model-

ling—ours is no worse than any other, and we can only hope for continued improvement—if 

Intergenerational Equality is justified we make a serious moral mistake if we set out to follow, 

even if not strictly, either the approach of Nordhaus or Stern. The extent of current mitigation 

prescribed by their approaches is well below what is required to achieve approximately equal 

ratios of costs to benefits across generations. The danger of treating future generations unfair-

ly is suggested by the outcome of these modelling exercises. That is an important reason to 

take Intergenerational Equality seriously. 
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