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Abstract

This paper shows how the first-best and second-best rules for optimal public good provision
depend on the adaptation to private and public consumption. Adaptation in private
consumption typically leads to over-provision relative to the Samuelson condition, while
adaptation in public consumption works the other way around. The two sources of adaptation
only cancel out in the extreme case of full adaptation.
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1. Introduction

This short paper deals with the optimal provision of public goods when people adapt both to
their private and public consumption. Empirical evidence suggests that people adapt to most
circumstances in life, and the degree to which people adapt may actually be substantial. For
instance, a permanent increase in the consumption may only affect utility temporarily as the
potential utility gains decline over time. According to Clark, Frijters, and Shields (2008),
adaptation may eliminate as much as 60 percent of the initial positive effect of an increase in
the individual income level on happiness within two years.* Nevertheless, Becker and Murphy
(1988) argue that adaptation does not challenge normative economic theory and, in particular,
the insights gained from optimal taxation theory when people are fully aware of their
adaptation-behavior when making their consumption choices. We show, however, that
adaptation substantially alters the conditions for the optimal provision of public goods both in
a first-best world where the government can use lump-sum taxes to finance public good
provision and in second-best tax world where the government must raise revenue through

distortionary taxes.

Our model follows Pollak (1970) and subsequent economics literature in describing
adaptation in terms of (internal) habit formation. We consider a representative-consumer
economy in which the government raises tax revenue to provide a public good, and where the
consumers adapt both with respect to private and public consumption. Whereas adaptation to
private consumption works in the direction of over-provision of public goods relative to the
standard policy rule without adaptation, adaptation to the public good works in the opposite
direction. In the extreme case of full adaptation in both private and public consumptions, both
the standard first-best and second-best policy rules for public good provision apply. In
general, however, the effects of the two types of adaptation do not cancel out, meaning that
the rules for optimal public good provision depend on the degrees to which consumers adapt

to private and public good consumption.

2. The Model
Consider a two-period economy where the representative consumer derives utility from
private consumption, leisure, and a public good. The population is normalized to one for

notational convenience and the representative consumer’s life-time utility function is written

! For further evidence on the importance of adaptation, see Lucas (2007), Diener et al. (2009), Luhmann et al.
(2012), and Weimann, Knabe, and Schéb (2014).



U =u(c,,2,c, —ac) +v(9) +V, (91~ p)). 1)

In equation (1), ¢, and c, denote private consumption in the first and second period, while z

denotes leisure, defined as a time-endowment normalized on one minus the hours of work, |,
and g denotes a public good. The individual works in the first period and is retired in the
second (meaning that the leisure-argument in the utility function refers to the first period),
whereas the benefit of the public good is enjoyable in both periods (although it remains in
fixed quantity over both periods). Since indirect effects of the public good via consumption
and work hours are of no concern for the main results to be derived below, we simplify by
assuming that public consumption is separable from the other goods in the utility function,

and that v,(-) =V, (-) =v(;) for p=0. The utility function is increasing in each argument and

strictly concave.
We allow for adaptation both with respect to private and public consumption, where the

parameters « €[0,1] and o €[0,1] denote the degrees of adaptation. As such, if « =0, there

is no adaption at all in the private consumption, whereas « =1 means full adaptation. The

interpretation of the parameter p is analogous in terms of public consumption. We assume

that there is no adaptation with respect to leisure, as otherwise the utility derived from leisure

when retired would depend on the leisure-consumption choice in the first period.?
The individual budget constraints can then be written as
wl(l-7)-T -s=c,, (2a)
S=¢,, (2b)

in which w denotes the before-tax wage rate, s denotes savings, r denotes a linear labor
income tax, and T denotes a lump-sum tax. We assume that labor is the only production
factor, and that the production technology is such that the before-tax wage rate is fixed. The
individual consumer is an atomistic agent, who treats the policy variables (g, 7, and T) as
exogenous. Individuals are fully aware of their adaptive behavior so that the individual first

order conditions for labor supply and saving are given by (using x, =c, and X, =¢, —ac,)
U,wil-7)-U, aw(l-7)=U,, (38)

U, =U, (1+a). (30)

2 As long as leisure time is (at least partly) used to gain experiences, this assumption accords well with empirical
evidence discussed in Dunn, Gilbert, and Wilson (2011), according to which people seem to adapt more to
material than experiential purchases.



For a =0, our model reproduces the standard economic model. For « >0, the first order
conditions suggest that adaptation provides an incentive for the individual to substitute current
for future consumption. The intuition is that decreased current consumption is associated with
an additional benefit to the individual through an adaptation-induced increase in the future
utility. The indirect utility function becomes
V =V(r,T,0)=uwWlQl-7)-T —=s,1-I,s—a(wl(l-7)-T —5))
+V;(9) +Vv, (9~ p)) ’
where | and s are implicitly defined by equations (3a) and (3b) and, therefore, functions of
and T.

(4)

The government’s decision-problem is to choose g, 7, and T to maximize the indirect

utility function given in equation (4) subject to its budget constraint
wl+T=g. (5)

In what follows, we distinguish between a first-best solution where the government is free to
use the lump-sum tax (in which case the optimal labor income tax rate is zero), and a second-

best solution where it cannot use the lump-sum tax. We can then derive the following result:

Proposition 1. The optimal provision of the public good satisfies
Uy Vig+Vp d-p) _

() if based on lump-sum taxation, and
U, U, l+a
U vV, +Vv, . (1-
(i) -+ =28 251~ P) _ 1t if based on labor income taxation,
U, U, l+al+e

where ¢ = S—IZ is the tax rate elasticity of labor supply.
T

Without any adaptation, i.e., if o= p =0, our model reproduces (in a two-period setting)
both the first-best Samuelson condition and the second-best modified Samuelson condition as
derived in Atkinson and Stern (1974), in which the marginal cost of public funds is unity
under lump-sum taxation and 1/ (1+¢&) under labor income taxation. To see how adaptation
alters both the first-best and second-best rules for optimal public good provision, we rewrite
the optimality conditions derived in Proposition 1 such that the left-hand side reflects the
standard rule and the right-hand side reflects the direct effect adaptation has on the optimal

provision of public goods, i.e.,

1= E L2 (6)
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(7)

Xy

Consumption adaptation, covered by o, reduces the cost of public good provision. Shifting
income from private to public consumption implies that the utility from private consumption
in the second period increases and thus lowers the opportunity cost of public good provision
in the first period. Thus, in the case of adaptation in terms of private consumption, public
good provision should be higher the higher the degree of adaptation « is, ceteris paribus.® In

fact, if a=1, we have 1/(1+«)=1/2. This result suggests that the marginal cost of

providing public goods may be much lower if consumers adapt to their private consumption,
and this holds irrespective of whether the public good is financed through lump-sum taxation
or distortionary taxation. Adaptation with respect to public good consumption works in the
opposite direction, since increased public good provision lowers the marginal utility derived

from the public good in the second period.

In general, the two opposing effects do not cancel out. Only in the case of full adaptation

both to private and public consumption, i.e., a.=p =1, we find that the conventional first-best
and second-best formulae of optimal public good provision continue to hold. In this case we
have 2-v, /le =land 2-v, /UX1 = (L+¢)™, respectively. As 2:Vy =V, +V,, for p=0,we

derive the same qualitative policy rules as in the case without adaptation.

Corollary 1. In the case of full adaptation to both private good and public good
consumption, the standard formulae of optimal public good provision continues to
hold. In case of imperfect adaptation, however, the optimal public good provision
depends on the degrees of adaptation.

In summary, our results show that adaptation to private consumption motivates over-provision
of public goods relative to the Samuelson condition, while adaptation to public consumption
motivates under-provision. Also, the two type of adaptation do not cancel out except in the
extreme case where the consumers fully adapt both to private and public consumption. This
means that adaptation generally matters for the optimal provision of public goods, and thus
normative economic theory. With respect to the policy implications, however, it remains an
empirical question whether adaptation implies over- or under-provision relative to the

Samuelson condition.

¥ This means over-provision relative to the conventional policy rule, i.e., we are focusing on the “rule issue” here
and not the “level issue”. See Gaube (2000) for an excellent study on the level issue, where he derives conditions
under which the optimal second-best level of public good provision falls short of the optimal first-best level.
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