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As with other public goods lacking strong special interest support, global climate policy suffers from two serious
theoretical flaws. The first is failure to endogenize the labor-leisure decision when conducting benefit-cost anal-
ysis. Recognition that income generated will not remain the same pre-and-post policy results in downward bias
in benefit estimation. Much more importantly, there will generally be free riding in input markets in addition to
the well-known output demand revelation problem. Since even households with very high marginal values can-
JEL classification: not individually increment public goods, too little income will be generated and too much of the income that is
Al generated will be spent on relatively low value ordinary private goods. The ungenerated income would have all
D04 been spent on the public good, apart from general equilibrium considerations, resulting in additional—and per-
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1. Introduction

There is much debate about the importance of global climate policy.
How much warming is likely to occur over the next century and what
are the costs and benefits associated with that expected warming? If
we are under-providing climate abatement from a human benefit-cost
perspective, it is certainly the case that we are under-providing abate-
ment from the broader perspective of ecological economics.

In this short note, two central observations of relevance to climate
policy are emphasized. First, failure to endogenize the labor-leisure de-
cision in benefit-cost analysis results in undervaluation of policies de-
voted to public goods, greenhouse gas mitigation being the case of
interest here (see Flores and Graves, 2008 for proofs). Acknowledging
that labor supply will increase with the provision of a public good

% Prepared for an NSF-sponsored workshop at Ohio State University on the Implications
of Global Climate Change for Food, Energy, and Water Systems (FEWS), Columbus, Ohio,
November 4 and 5, 2015. I would like to acknowledge the comments of Jon Hughes, Dan
Kaffine, Peter Mueser, Ari Rabl, and three anonymous referees.

E-mail address: Philip.graves@colorado.edu.

http://dx.doi.org/10.1016/j.ecolecon.2017.02.014
0921-8009/© 2017 Elsevier B.V. All rights reserved.

justifies larger increments to the public good than if labor-leisure
endogeneity is ignored.

The second observation is of much greater importance. The full ex-
tent of the free riding problem mentioned toward the end of
Samuelson's classic treatment of optimal provision of public goods
(see Samuelson, 1954) was not understood until recently (see Graves,
2009). Any time conditions are such that one would expect free riding
out of current income—the well-known “demand revelation”
problem—it is also the case that free riding is to be expected in input
markets, a failure to generate the right amount of income. We work to
increase the quantities of goods consumed and if a class of goods (e.g.
public goods, such as global climate stability) cannot be individually
incremented, income will not be generated for that class of goods. This
implies that benefit-cost analysis of such public goods will be conducted
at the “wrong” income level. Moreover, all of the ungenerated income
would have been spent on the public good in question, apart from gen-
eral equilibrium considerations. Additionally, consuming too much lei-
sure implies, since the marginal utility of goods will be equated to the
marginal value of leisure to the extent possible, that too many ordinary


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecolecon.2017.02.014&domain=pdf
http://dx.doi.org/10.1016/j.ecolecon.2017.02.014
mailto:Philip.graves@colorado.edu
Journal logo
http://dx.doi.org/10.1016/j.ecolecon.2017.02.014
Unlabelled image
http://www.sciencedirect.com/science/journal/09218009
www.elsevier.com/locate/ecolecon

74 P.E. Graves / Ecological Economics 136 (2017) 73-76

MB,
mMC

MC

D
MB(L = Ly)
MBrrue
MB(L = Lo)
0 Co G c* C (CO, Abatement)

Fig. 1. Benefits are underestimated if the labor-leisure decision is not endogenized.

private goods will be consumed. These effects reinforce each other in
that the low-value leisure and low-value goods combine to represent
resources available to pay for (potentially high) valued public goods
such as climate stability.

The first observation is taken up in greater detail in Section II,
employing a simple graph. The implications of free riding in input mar-
kets for both non-optimal leisure choice and non-optimal private goods
consumption is taken up in Section III, again in the context of a simple
graph. Sections II and III reinforce each other, implying underestimates
of whatever true valuations exist for public policy aimed at stabilizing
global climate. Section IV concludes, putting the arguments here in the
context of the broader issue of the appropriate role of government.

2. Labor-Leisure Endogeneity and Climate Policy

For purposes of this section, the initial labor-leisure choice is as-
sumed to be optimal, an assumption that, as a practical matter, is always
made in benefit-cost analyses of policies. The implications of this as-
sumption are seen in Fig. 1, where Cy is some initial level of CO, abate-
ment (which could without loss of generality be at zero, no current
abatement).

MBrrug represents the true marginal benefits of additional CO,
abatement when all optimal adjustments are made, and assuming that
there are no demand revelation problems. Suppose that the regulatory
agency is contemplating a policy of increasing CO, abatement from Cy
to C;. In Flores and Graves (2008) it was shown that the marginal ben-
efit curve, conditional on (implicitly) constraining labor supply to its ini-
tial level, Ly (that optimally associated with Cyp), will be steeper than the
true marginal benefit curve. That is, if the government increases the
abatement level, the additional costs associated with the policy (the
area under the MC curve between Cq and C;) will result in decreased or-
dinary private goods consumption at initial income levels, hence there
will be a higher marginal utility of those goods. This will result in a re-
duction in leisure, until its after tax value is equated to the now higher
marginal utility of private goods, thus the new labor supply will gener-
ally be larger, L, > Lo. Hence optimal generated income will increase if
CO, abatement is increased.! This in turn will increase the marginal
value of CO, abatement, seen as the vertical distance between D and
B. A larger level of CO, abatement can be justified if the labor supply is
endogenous to the abatement decision, as is appropriate in general
equilibrium. That is, the measured benefits of a policy of greater CO,
abatement would be (mis)estimated to be area CoADC; by benefit-
cost analysis as traditionally conducted, rather than the true benefits

! There will also be changes in the composition of the private goods bundle (increases in
complements, decreases in substitutes for the public good). These effects are discussed
more fully in Section III.

seen as area CoABC;. This section accounts for the first (non-parenthet-
ic) part of the title of this paper.

The problem described in this section might not be of great impor-
tance if benefit-cost analyses were conducted with sufficient frequency
and policies repeatedly revised. That is, if one were to contemplate a fur-
ther increment in CO, abatement, there would be a new fixed-labor
conditional marginal benefit curve (at L, > Ly) passing through point B
with a steeper slope than the true marginal benefit curve—the dashed
line in Fig. 1. This new conditional marginal benefit curve would inter-
sect the marginal cost of abatement curve at an abatement level greater
than C; but less than C* as shown. Additional benefit-cost analyses
would, at least in principle, gradually move society to the true optimal
level of abatement, C*.

Being costly, benefit-cost analyses are only conducted infrequently.
Moreover, the true marginal benefit curve is itself shifting outward
with growing global population and income. So, it is not clear that actual
CO, abatement levels are even getting closer to the true (moving) opti-
mum (see Graves, 2003a for this notion in the context of traditional pol-
lutants). The situation as depicted in this section is, however, itself
deeply flawed for a reason that has gone unrecognized in both econom-
ic theory and in policy analysis. We now turn to that flaw, a flaw that is
likely to be of particular relevance to climate policy for reasons that will
be clear.

3. Free Riding and Climate Policy

In his 1954 article, Samuelson laid out the condition for optimal pub-
lic goods provision which, in the context of our Fig. 1, is that the individ-
ual marginal benefits by all receiving them should, on efficiency
grounds, be vertically-summed to obtain the marginal social benefits
(MBrgryg) to be compared to marginal provision costs (MC). Samuelson
noted, however, near the end of his classic article that it would be diffi-
cult as a practical matter to determine individual willingness to pay as is
necessary for aggregation to marginal social benefits, since each individ-
ual would have an incentive to “free ride.” In his statement of the well-
known demand revelation problem, Samuelson stated “[It] is in the self-
ish interest of each person to give false signals, to pretend to have less
interest in a given collective consumption activity than he really has,
etc.” (p. 388-89).

That demand revelation problem is, however, more pervasive than
has been recognized, as discussed in Graves, 2009. Clarifying, we gener-
ate income to buy the goods and services that we want. In any situation
(e.g. demand for CO, abatement) in which one would expect free riding
out of a given income, one would also expect the wrong income to be
generated. We work to obtain the goods we desire, but if we cannot in-
dividually increment a class of goods (specifically pure public goods,
CO, abatement being of particular importance, given its transnational
nature) we will not give up leisure to do so. This observation was implic-
it in Samuelson's article, since he indicated early on that inputs are just
like outputs except with a minus sign (i.e. we want to maximize net
benefits). The implications for CO, abatement policy can be seen with
reference to Fig. 2, a variant of Fig. 1 which will require some discussion.

The first difference between the two figures is that MBygyg is pre-
sented as a dashed line reflecting the fact that policy makers are unable
to induce individuals to reveal it—they know that it is “there” some-
where, but do not know its location. It represents the value of the public
good, in terms of foregone leisure and private goods, if the public good
could be bought as an ordinary private good.

Now, again consider the initial situation at Cy. The optimal work ef-
fort associated with the area under the true dashed MB curve is Ly as
discussed in Section 2. But the Ly level of work effort will not take
place. Rather, individuals will only increase their work effort in moving
from 0 to Cy by the amount that is optimal to pay the higher costs at Cy
(the much smaller area under the MC curve between 0 and Co, area
0FGC(yp), not the work effort associated with the area under MBrgyg be-
tween 0 and Cy, area 0EAC,, discussed in Section II. That level of work
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