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Rapidly accumulating knowledge in any scientific discipline requires building on the
knowledge that has been developed to date. As Isaac Newton famously declared, “If | have
seen further, it is by standing on the shoulders of giants.” But what happens if there isn’t a
sturdy foundation on which to stand?

That is arguably the challenge facing economists applying the tool of cost-benefit analysis
(CBA) to evaluate policies that affect greenhouse gas emissions. The traditional approach

to CBA relies on a series of assumptions that are so engrained in the field that new CBA
applications often do not even mention these assumptions, let alone justify them. In particular,
the assumptions of CBA enable a focus on how policies affect the total wealth of society’
and not the distribution of wealth. That means CBA’s usefulness to policy makers—who worry
about how wealth is distributed—requires a story about how to otherwise compensate those
who may be harmed by the policy alternative that is being evaluated. As explained below,

it is virtually impossible to tell this story credibly in the context of policies that address
greenhouse gas emissions due to the unique nature of climate damages, which include
mortality risks to vulnerable individuals throughout the world.

The result is a schism in the world of climate economics. Some leading scholars continue to
use the traditional approach to CBA (Carleton et al. 2022) while others warn policy makers
against using these studies (Stern et al. 2022). Just in recent months, this practice has been
labeled by experts as “thoroughly discredited” (Broome 2022) and “supported by standard
economic theory” (Rennert et al. 2022). Strangely, both claims are arguably correct.

The stakes are high. Governments commonly require CBA to evaluate regulations, and there
is an increasing recognition that effects on both climate and inequality should be factored
into any major policy decision. As the US government updates its influential guidance on CBA
(“Circular A-4”) and its estimates of climate damages (the social cost of greenhouse gases),

This commentary represents the research and views of the author. It does not necessarily
represent the views of the Center on Global Energy Policy. The piece may be subject to
further revision.

Contributions to SIPA for the benefit of CGEP are general use gifts, which gives the
Center discretion in how it allocates these funds. More information is available at
https://energypolicy.columbia.edu/about/partners. Rare cases of sponsored projects are
clearly indicated.

ENERGYPOLICY.COLUMBIA.EDU | OCTOBER 2022 | 1


https://energypolicy.columbia.edu/about/partners

HOW THE UNEQUAL EFFECTS OF CLIMATE CHANGE BROKE ECONOMISTS’ FAVORITE TOOL

President Biden has called for capturing distributional concerns in any quantitative analysis
(White House 2021b). In the context of analyzing climate regulations, the best way to carry
out the president’s mandate is unclear. A first step is to recognize the problem.

The Story That Justifies Ignoring Distributional Concerns
in Traditional CBA

Cost-benefit analysis may not quite be a religion, but economists are certainty known for
evaluating the economic efficiency of everything, including Christmas (Waldfogel 1993). In the
realm of policy evaluations, CBA is the go-to tool. Entire textbooks, journals, and societies are
devoted to CBA.

As traditionally undertaken (an alternative approach is discussed below), a CBA of a policy
change can be summarized in a few steps (Boardman et al. 2018):?

1. Decide which individuals have “standing” (i.e., whose benefits and costs to count).

2. Estimate, in monetary terms, the value to each individual of the policy change,
including costs and benefits, which are often measured as each individual’s willingness
to pay for the policy change.®

3. Add together these monetary values and label the sum as an estimate of the “net
benefits” to society of the policy change.

4. Provide the result to policy makers as an input to the policy decision.

The third step is highly controversial (Goulder 2007). It is not obvious that adding up how
much each individual is willing to pay for a policy change is a useful proxy for how much a
society benefits from the policy change, or a helpful metric for policy makers at all. After all,
this metric is systematically biased in favor of the preferences of wealthy individuals (Acland
and Greenberg 2022). Why should equal importance be given to the willingness of a poor
person to pay $100—who values that amount of money a great deal—and of Elon Musk to pay
$100, who places virtually no value on it?

The answer is what could be called the “CBA Story.” Textbook CBA teaches that distributional
concerns are important but can be kept separate from CBA because the individuals who gain
and lose will change across a portfolio of policies or because policy makers have better tools
to accomplish the goal of redistributing resources. In other words, the philosophy is to use
CBA to help determine whether a policy will make a society wealthier overall (i.e., “to grow
the pie”), under the assumption that the tax and transfer system will separately be used to
accomplish societal goals related to redistribution.*

According to the CBA Story, straying from the principle of valuing policies in accordance with
how much individuals will pay for them actually risks exacerbating existing inequalities. As
part of his “plea” to stop assigning equal values to mortality risks across individuals, former
White House Office of Information and Regulatory Affairs administrator Cass Sunstein points
out that the government does not require poor people to buy expensive cars with high safety
ratings because it is not the most sensible way to help them, even though such a policy could
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be justified if a high enough value was placed on mortality risks (Sunstein 2004).

Even defenders of CBA typically concede its limitations. Tax systems cannot be changed
easily to compensate those who are harmed by a policy change, and surely the effects across
individuals do not perfectly even out over a portfolio of policies.> To some economists, the
limitations are fatal: a quarter century ago, Nobel Laureate Kenneth Arrow and coauthors
wrote that the CBA Story’s focus on whether compensation “could possibly occur” may have
been sufficient 50 years earlier, but it was no longer accepted, and a “more modern” approach
to CBA would ask “whether compensation is likely to occur” (Arrow et al. 1995; emphasis in
the original).

Nevertheless, the practical advantages of CBA are important to consider as well. Market data
can often be used as a proxy for the monetary value of changes in goods and services. In
addition, and unlike alternative approaches, the traditional approach to CBA avoids the need for
difficult assumptions about how a change in circumstance affects well-being across individuals
(because under the CBA Story, everyone is compensated, so everyone is better off). So, much
of the economics profession has largely viewed the limitations of CBA as caveats to be dutifully
acknowledged and not causes for throwing the baby out with the bathwater.

The Unique Characteristics of Climate Change Do Not Fit the
Traditional CBA Story

Climate damages will disproportionately affect those who cannot afford to prepare or
respond (US Global Change Research Program 2018), so a metric that is disproportionately
influenced by the preferences of wealthy individuals can mislead policy makers about the
scale and scope of the climate challenge. The usefulness of the traditional approach to CBA
in the context of climate change therefore hinges on a credible CBA Story that enables policy
makers to evaluate the distributional consequences separately from the results of the CBA.

As it’s typically told, the CBA Story is controversial, but it is coherent: Paul from Pittsburgh
may be harmed by a given policy change, but evidence that the policy change will lead to a
wealthier country is arguably important for US policy makers to consider, because they have
other ways of compensating Paul. However, this story loses its coherence when applied to the
characteristics of climate damages, which are unique when considered in combination.

First, the CBA Story does not fit the global and intergenerational nature of climate change.
Because carbon dioxide emissions disperse across the planet and remain in the atmosphere
for centuries, climate damages will disproportionately accrue to people outside of the country
and in future generations. These people are not reached by the domestic tax and transfer
system, which is typically how the compensation takes place in the CBA Story.

The people in other countries who benefit from US climate actions do not pay the costs
associated with these actions, so CBA can no longer be defended on the grounds that it
avoids imposing undue burdens on the beneficiaries of a policy change. In his same “plea” for
traditional CBA mentioned earlier, Cass Sunstein also explains the problem with the CBA Story
in the international context: “The fact that a poor person in a poor nation would be willing to
pay $1to eliminate a risk..whereas a wealthy person in a wealthy nation would be willing to
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pay $100, cannot plausibly be used to defend the view that an international agency should
devote its resources to the latter rather than the former” (Sunstein 2004).

Adding to the challenge is the evidence that climate damages may come primarily in the form
of deaths and other irreversible impacts.® In such circumstances, the CBA Story of “maximizing
the pie” is more difficult to tell, because that “pie” is not primarily the size of the economy

but rather the sum of individuals’ willingness to pay to reduce mortality risks, with the bulk of
that “value” coming from wealthy individuals. (In fact, federal agencies in the United States are
told to adopt the CBA Story except for mortality risks, where richer and poorer Americans are
valued equally.”) For local pollutants, perhaps we can compensate people adequately for taking
on higher mortality risks. It is more difficult to imagine that any policy being evaluated in a
CBA will be paired with compensation for the future residents of developing countries for the
mortality risks caused by the greenhouse gas emissions in the United States today.®

Climate change affects everyone, but the typical victim is not Paul in Pittsburgh but rather

a future Mohammad in Bangladesh. Policy makers may be able to convince themselves that
they need not worry much about Mohammad, but the justification does not come from the
CBA Story.

How to Proceed When the CBA Story Fails

Providing policy makers with information about the benefits, costs, and trade-offs of policy
alternatives remains important regardless of whether the CBA Story can be credibly told.
Options for a way forward can be grouped into the following categories:

Use distributional weights in CBA. Perhaps the most straightforward way to stop failing to
account for distributional concerns in CBA is to start accounting for distributional concerns
in CBA. Approaches for doing so are well developed® and have been applied to climate
damages.® They are often referred to as “distributional weighting” because they stray from
CBA’s insensitivity to distributional concerns.”

Distributional weighting addresses the problems highlighted above by converting estimates
of monetary outcomes for individuals (their willingness to pay) into estimates of well-being
using a “social welfare function,” which can incorporate concerns about total wealth and the
distribution of wealth. For example, a social welfare function typically assumes that overall
well-being increases by more when a certain amount of money is given to a poor person
rather than a wealthy person (economists call this the diminishing marginal utility of income/
wealth). Aside from its focus on well-being as opposed to monetary outcomes, estimating net
benefits using distributional weights is similar to a traditional CBA.

In practice, the advantages of distributional weighting are somewhat dampened by the lack of
sufficiently granular data to reflect the most relevant distributional concerns.”? Distributional
weighting also requires moral judgments about inequalities that many economists and policy
makers prefer to avoid.® Of course, the decision to undertake a traditional CBA that ignores
distributional concerns requires a moral judgment as well. Nevertheless, traditional CBA has
the advantage of being the status quo approach.
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Get more comfortable with nonquantified benefits. Many important benefits and costs
cannot be reasonably quantified or monetized. In the United States, federal agencies can
adopt regulations with quantified costs that far exceed quantified benefits due to the
likelihood of large unquantified benefits, and they have done so in the past (US Environmental
Protection Agency 2014).

The difficulty of capturing distributional concerns is just one of many reasons not to quantify
the damages to the world over centuries caused by increasing greenhouse gases in the
atmosphere to further unprecedented levels. If nonquantified benefits are too important for a
CBA to provide useful information, policy makers can rely more on risk-management-focused
approaches and separate analyses of distributional consequences (Weitzman 2009; Baumol
1971). The international community has largely followed this advice with respect to its climate
change goals, with a focus on temperature and emissions targets.

For economists and federal regulatory analysis in the United States, moving away from
applying CBA to climate policies would be a break from past practice. While emissions
targets can be grounded in science, economics, and ethics, some have argued that political
considerations are more likely to influence emissions targets than the assumptions of a CBA
(Aldy et al. 2021).

Continue using traditional CBA. Given the inability to tell a credible CBA Story, it is difficult
to justify the continued use of traditional CBA in the context of climate change because

the results will not help policy makers decide between alternative actions. Continuing to
systematically provide policy makers with traditional CBAs—with results declared as the
benefits and costs of the policy change—surely gives the opposite impression. Just last year,
the National Highway Traffic Safety Administration (NHTSA) rejected a proposal for a more
stringent fuel economy standard using the justification that the quantified costs were larger
than the quantified benefits (US National Highway Traffic Safety Administration 2021)."#

However, for government-led CBA, influential scholars have recently recommended retaining
this status quo for the time being, including President Biden’s nominee to lead the Office of
Information and Regulatory Affairs. (As mentioned earlier, the US government uses traditional
CBA but carves out an exception for the mortality risks to Americans, who are treated equally
regardless of income levels.) These scholars argue that alternatives, such as distributional
weighting, will be more vulnerable to legal challenges or undue political influence (McGartland
2021; Revesz and Yi 2022). In some situations, it may be possible to argue persuasively that
omitting distributional concerns will bias net benefit estimates downward, which could make
the results of a traditional CBA useful for justifying regulations with positive net benefits.

An Open Debate Would Help

Policy makers should carefully consider the benefits and costs of policy changes. However,
the usefulness to policy makers of a traditional CBA—which is insensitive to concerns about
the distribution of benefits and costs—requires a belief in a story that arguably cannot be
justified in the context of policies that address greenhouse gas emissions.
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This is not a new realization. Studies of climate damages using distributional weights

have appeared in the literature since the 1990s, and in 2014, the Intergovernmental Panel

on Climate Change (IPCC) declared that distributional weights should be applied to any
monetary measures of benefits and harms (IPCC 2014). Decades earlier, when an IPCC report
proposed assigning a value for mortality risks in proportion to national gross domestic
product (as a proxy for victims’ willingness to pay), it caused an outcry among developing
country representatives, with India’s environmental minister decrying the “absurd and
discriminatory global cost/benefit analysis procedures” (Grubb 1995).

However, traditional CBA is so ingrained in the field that it continues to be applied to climate
change by leading scholars in top academic journals (Carleton et al. 2022; Rennert et al.
2022), even as other leading scholars label this approach as no longer accepted (Arrow et al.
1996) or “clearly wrong” (Stern et al. 2022).

Reasonable people disagree about the best way forward. A good opportunity for an open
debate among experts will come in the forthcoming public comment and peer review
processes for the US government’s ongoing updates to its influential guidelines for regulatory
analysis—“Circular A-4”—and its estimates of the damage caused by climate change—the
social cost of greenhouse gas emissions (White House 2021a; White House 2021b).
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Notes

1.

This description of traditional CBA as “wealth maximization” comes from Posner (1979). In
reality the net benefits from CBA are a highly imperfect proxy for total wealth.

These steps are simplified for the purpose of this commentary. See Boardman et al. (2018)
or any similar textbook for further details.

A literature in economics compares how much individuals are willing to pay for a given
policy change versus how much compensation they would be willing to accept to bear the
policy change (see, for example, Hanneman 1991). This commentary does not focus on this
distinction because both of these metrics will be highly correlated with income/wealth.

This combines a few lines of argument into a single narrative. According to Hammitt
(2021, traditional CBA is often justified on three grounds: (1) it provides an adequate

and practical approximation to a desired utilitarian calculus; (2) if used over many policy
choices, the individuals who gain or lose will differ, and in total everyone will gain (relative
to some alternative decision rule that is usually left unspecified); or (3) it maximizes the
total goods and services available to the economy, and unwanted distributional effects can
be ameliorated at a lower cost by transfer programs rather than by altering policy choices.

The CBA Story has been critiqued from a technical standpoint as well. Hammitt (2021)
explains that the separation of efficiency and distribution is misleading because, while
traditional CBA assumes that the good in which benefits and costs can be measured is
money (the “numeraire”), when individuals have different rates of substitution between
different numeraires, the choice of which commodity to use as numeraire can affect the
ranking of policies by their calculated efficiency. Boadway (1974) also points out that
traditional CBA does not account for price changes caused by the compensation that
occurs in the CBA Story, which can imply that those who gain from the policy change may
not be able to compensate those who are harmed.

For example, in Rennert et al. (2022), the estimated value of mortality risks accounts for
about half of the present value of estimated climate damages.

The guidelines to federal agencies for CBA in regulations (US Office of Management

and Budget 2003) say to “ignore distributional effects” in estimates of net benefits.

The guidance to federal agencies for CBA in federal programs/spending (US Office of
Management and Budget 1992) says, “The principle of maximizing net present value of
benefits is based on the premise that gainers could fully compensate the losers and still
be better off.” However, in practice, federal agencies use a uniform value of mortality risk
reduction (McGartland 2021).

This commentary focuses on the damages caused by current and future emissions,
because those are the emissions that will be affected by policies that a CBA may be
evaluating. However, there is also an important debate about compensation for the
historical emissions of developed countries that are causing harm to developing countries
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today; see, for example, Callahan and Mankin (2022) and Pidcock and Yeo (2017).

The distributional weighting literature dates back further, but economists are most likely
to be familiar with the optimal tax theory literature from the 1970s (Mirrlees 1971). Tax
systems are widely understood to be vehicles for achieving distributional goals, so it
makes little sense to assess the net benefits of tax policies with a traditional CBA that
omits distributional concerns.

For an early study, see Azar and Sterner (1996). For a recent study, see Budolfson et al.
(2020).

In the climate economics literature, distributional weighting is commonly referred to as
“equity weighting.” There have been proposals, aside from distributional/equity weights,
for adjusting CBA to account for distributional concerns. For example, Goulder (2007)
argues for retaining the traditional CBA framework’s focus on the willingness to pay

of individuals but including “third-party effects,” which he describes as the concern of
residents of the richer countries for the impacts not only on themselves but also on the
impacts in other poorer countries.

Projections of climate damages are typically aggregated at a national or regional level,
so within the resulting “model regions” are individuals with a wide range of income
levels. Moreover, methods for using distributional weights are not well developed for
characteristics aside from income that are relevant to distributional concerns (e.g., race,
education, health).

In addition, the social welfare function framework only makes sense if interpersonal
comparisons of well-being are possible, which is not uncontroversial. In contrast, the
calculation of monetary values using CBA does not require interpersonal comparison
of well-being due to its emphasis on compensating individuals for the harms caused by
policy changes (Hammitt 2021).

Specifically, NHTSA (2021) explained its rejection of a more stringent “Alternative 3” by
saying: “The additional technology cost required to meet Alternative 3 (as evidenced by
the negative net benefits at both discount rates) may yet make Alternative 3 too stringent
for these model years,” and “However, with negative net benefits for Alternative 3 under
both discount rates, it may be that for the moment, the costs of achieving those benefits
are more than the market is willing to bear.” This language was removed from the final rule
published earlier this year.
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