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Discounting future utility

@ AKA Pure rate of time preference, inherent discounting
@ Common practice among economists

@ Rejected by Ramsey and criticised by other utilitarians
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Numerical significance

@ Typical pure rate of time preference 3 per cent
@ Discount factors

o below 0.5 for 25 years
o below 1/16 for 100 years

@ One current life worth more than 15 future lives
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Standard framing of the problem

@ 'Current’ vs ‘future’ generations

@ Do members of the current generation have the right to allocate
resources in their own favour, at the expense of unborn future
generations.
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Standard framing is wrong

@ Members of 'future’ generations are alive today

@ Any policy that discounts future utility discriminates against the
current younger generation

@ A social allocation rule that incorporates pure time preference gives
higher weight to the lifetime utility of earlier-born generations

@ This is inconsistent with any form of utilitarianism in which all those
currently alive are valued equally.
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Numbers again

@ Assuming a 3 per cent pure rate of time preference, as above, and 25
years between generations
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@ Assuming a 3 per cent pure rate of time preference, as above, and 25
years between generations

o lifetime welfare of those aged 50 or more is valued

e twice as highly as the welfare of their children
e four times as highly as the welfare of their grandchildren.
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Main result

@ For overlapping generations under standard conditions for a social
welfare +
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Main result

@ For overlapping generations under standard conditions for a social
welfare +

@ utilitarianism for all people currently alive at any given point in time

@ only allowable welfare ordering is unweighted maximization of
aggregate lifetime utility

@ pure rate of social time preference must be equal to zero.
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Generation t, born in period t, lives for two periods, t and t + 1

Consumption for generation t is given by the pair ¢’ = (cf, c(ttﬂ))

Preferences additively separable over time, of the form

Vi=u (¢f) + w (c(ttH))

uj i = 1,2 are utility functions for consumption in lifetime period /.

e independent of t
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Axioms for social ordering

e A.1 Pareto optimality: For C, C’' such that V (c¢) > V (c'),
t = 1,....T with strict inequality for at least one t, C' = C
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Axioms for social ordering

e A.1 Pareto optimality: For C, C’' such that V (c¢) > V (c'),
t = 1,....T with strict inequality for at least one t, C' = C

e A.2.Transitivity: If C' = C, C"" = C' then C" = C

o A.3 Independence: If C = C’ where C = (c!,..cT),
C' = (c,..c'T) then, for any given ¢"*1,
(!, T cT+1) = (¢, ..c/T,cT+)

e A.4 Utilitarianism within periods: For C, C’ such that

o (ef) o (i y)) 2w () + o (cfy))

with strict inequality for at least one t, C' = C.
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Justifying the axioms

@ A.1-3 are standard

@ A.4 Utilitarianism within periods may be justified both ex ante and ex
post

e Ex ante: Starting from a Rawls/Harsanyi veil of ignorance
(equiprobably random allocation to a generation) any EU maximizer
would prefer this rule to any alternative

@ Ex post: Standard presumption of utilitarianism is that all should
count equally
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Main result

@ For a social ordering satisfying 1-4, C’' = C if and only if
e V(e) = K, V()
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Main result

@ For a social ordering satisfying 1-4, C’' = C if and only if
e V(") 2 B, V()

@ Corollary: For a social ordering satisfying 1-4, pure rate of time
preference is equal to zero
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Sketch of proof

o Consider case T = 2, with three periods 1,2,3

o At t =1, generation 1 is old, generation 2 is young

@ Ordering is unchanged by changes that

© redistribute utility between periods for generation t, leaving lifetime
utility V (c!) unchanged (by Pareto optimality)

@ redistribute utility between generations in period 2, leaving u% + uf
unchanged (by Utilitarianism within periods)

© can be derived from a sequence of steps 1 and 2 (by Transitivity)

@ Proof is by induction

o Case T =1 s trivial
o Inductive step uses argument for T = 2 + Independence
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Individual and social time preference

@ Individuals prefer earlier to later utility,
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Individual and social time preference

@ Individuals prefer earlier to later utility,

@ Commonly supposed that respect for individual preferences implies
that a similar preference should be incorporated in social preference
orderings

@ This claim reflects a confusion between intergenerational prefences
and life-cycle effects within generations
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@ Suppose preferences are:

Quiggin (Institute) Equity between overlapping generations April 2008 14



Example

@ Suppose preferences are:

°
u (c) = log(c)
w(c) = Blog(c)

Quiggin (Institute) Equity between overlapping generations April 2008 14 /17



@ Suppose preferences are:
°

u (c) = log(c)
u(c) = Plog(c)

@ B < 1is a discount factor reflecting individual time preference

Quiggin (Institute) Equity between overlapping generations April 2008 14 /17
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@ Suppose preferences are:
up(c) = log(c)
up(c) = Plog(c)
@ B < 1lis a discount factor reflecting individual time preference
@ Consider the social decision problem of setting C = (cl, ...cT) to
allocate a fixed quantity K of a single consumption good
@ Optimal solution consistent with conditions A.1-4 must set
¢ = (¢B8),t=1.T
N K
- T(1+B)
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Suppose preferences are:

u(c) = log(c)
w(c) = Plog(c)

B < 1lis a discount factor reflecting individual time preference

Consider the social decision problem of setting C = (cl, ...cT) to
allocate a fixed quantity K of a single consumption good

Optimal solution consistent with conditions A.1-4 must set

¢ = (&pe),t=1.T
. K

T(1+4p)

Straightforward extensions to cases with technical progress, public
goods and so on

Quiggin (Institute) Equity between overlapping generations April 2008 14 /17



Policy Significance

o Climate change

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change

o Nordhaus and Boyer use 3 per cent pure time preference

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference

@ Conclusion: move slowly towards limited mitigation

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation

e Stern Review uses zero pure time preference*

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation
e Stern Review uses zero pure time preference*

@ Conclusion: move rapidly towards strong mitigation

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation
e Stern Review uses zero pure time preference*

@ Conclusion: move rapidly towards strong mitigation
e * 0.1 per cent for possibility of extinction

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation
e Stern Review uses zero pure time preference*

@ Conclusion: move rapidly towards strong mitigation
e * 0.1 per cent for possibility of extinction

@ Public projects and risk

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation
e Stern Review uses zero pure time preference*

@ Conclusion: move rapidly towards strong mitigation
e * 0.1 per cent for possibility of extinction

@ Public projects and risk

e Low discount rate for projects with low systematic risk

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation
e Stern Review uses zero pure time preference*

@ Conclusion: move rapidly towards strong mitigation
e * 0.1 per cent for possibility of extinction

@ Public projects and risk

e Low discount rate for projects with low systematic risk
e Suggests current practice is inappropriate

Quiggin (Institute) Equity between overlapping generations April 2008 15



Policy Significance

o Climate change
o Nordhaus and Boyer use 3 per cent pure time preference
@ Conclusion: move slowly towards limited mitigation
e Stern Review uses zero pure time preference*

@ Conclusion: move rapidly towards strong mitigation
e * 0.1 per cent for possibility of extinction

@ Public projects and risk

e Low discount rate for projects with low systematic risk

e Suggests current practice is inappropriate

o Need to incorporate risks of failure in consumption flow projections,
not discount rate
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Consistency with observed market outcomes

o With log utility, consumption discount rate is equal to rate of growth
of consumption
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Consistency with observed market outcomes

o With log utility, consumption discount rate is equal to rate of growth
of consumption

e about 2 per cent
o close to long run average for real bond rate
@ Higher ‘average’ rates of return commonly quoted

o Apply to projects with systematic risk
e Equity premium puzzle

e No obvious implications for climate change, or for public goods in
general
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Concluding comments

@ Use of positive pure rate of time preference is common but unjustified

o If individuals prefer utility sooner rather than later, this has
implications for lifecycle consumption patterns

@ Does not imply that earlier-born individuals count for more than later
born
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