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COMMENTARY

Underestimating the Social Cost of Carbon

ARAVNA LUCSAMA
THOMPSON RIVERS UNIVERSITY

Carbon dioxide (CO) is one of the primary greenhouse gases responsible for trapping
heat within the Earth’s atmosphere. Any greenhouse gas released into the atmosphere has
long-term implications since once carbon is added to the atmosphere, it stays around for a
duration of 300 to 1,000 years (Buis, 2019). The effects of increasing CO, concentrations are
seen in sea-level rise, extreme weather events, and biodiversity loss (IPCC, 2023). The
economic consequences of these impacts are measured by the social cost of carbon (SCC),
which is the estimated monetary damage caused by emitting one additional tonne of CO- into
the atmosphere. This commentary argues that the social cost of carbon is underestimated

because economic models systematically omit key climate damages.

The true social cost of carbon is usually priced lower due to the omission of key sources
of climate damage and risks. These omissions include tipping points, long-term economic
growth losses, inequality effects, and Earth-system feedbacks (Moore et al., 2024; Pindyck,
2016).

When SCC is calculated based solely on easily measurable, short-term damages from
the production function of output, it results in estimates far lower than the true social cost of the
carbon being emitted (Nordhaus, 2017). In a meta-analysis, the SCC estimates vary widely
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depending on what damages are included, and what social discount rate is used (Wang et al.,

2019)
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Figure 1. Expert survey on SCC values, model structure, and discounting.
Figure reproduced from Moore et al. (2024). CC BY-NC-ND 4.0
Long Description

Economists use discount rates to convert future climate damage into its present-day

value, but these rates are often set too high, which lowers the SCC values significantly. Since

carbon lasts in the atmosphere for such a long time, most of the damages from today’s

emissions occur far in the future (Rennert et al., 2022). Underestimating the social cost of

carbon leads policymakers to make decisions based on inaccurate SCC values, further

weakening climate policy. As a result, future generations are left with decreased biodiversity,

more unstable weather patterns, and economic disruptions. The economic consequences
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become especially severe when high discount rates are used because these rates substantially
reduce the weight given to future climate damage. As Nordhaus shows, even small adjustments
in discounting assumptions can significantly increase SCC estimates, highlighting how sensitive
climate valuation is to economic modelling choices (Nordhaus, 2017). By using a high discount
rate, the SCC is underestimated; as a result, governments minimize the perceived urgency of
today’s emissions and overlook the burden this imposes on future generations, who will
ultimately be responsible for confronting the full effects of these decisions. This ethical issue
was identified as early as Ramsey’s foundational work on intergenerational welfare, in 1928.
Research shows that lowering the discount rate even slightly, for example from 3% to 2%, can
double the SCC, demonstrating how sensitive climate valuation is to discounting choices
(Rennert et al., 2022)

Ackerman and Stanton noted that SCC calculations often ignore distributional inequities,
causing vulnerable nations to bear a disproportionate share of climate damages (Ackerman &
Stanton, 2010). The IPCC explains that vulnerability is projected to rise fastest in small island
developing nations and low-lying coastal regions, where communities depend heavily on
climate-sensitive livelihoods, face growing risks of displacement, and have limited capacity to
adapt to accelerating environmental change (IPCC, 2022). Ricke et al. further demonstrate that
the highest country-level SCC values are concentrated in low-income, climate-vulnerable

regions, which reinforces the inequitable burden of emissions (Ricke et al., 2018).

In summary, the persistent undervaluation of the social cost of carbon stems from
incomplete modeling, problematic discounting practices, and unequal global impacts. Therefore,
it not only affects climate action today but also forces future generation to confront the

consequences of the decisions made today.
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Long Description

Figure 1: Four-panel scientific figure summarizing expert survey findings about the social cost
of carbon (SCC). Panel A displays two distributions of SCC estimates in 2020 dollars per ton of
CO,: values reported in the literature cluster around a central estimate of about $60, while
expert best estimates are higher, with a central value of approximately $142. Panel B presents a
stacked bar showing how different model assumptions increase SCC estimates, including
damage functions, limited substitutability, growth damages, distributional weights, climate and
damage tipping points, Earth system feedbacks, and ethical assumptions about discounting.
Panel C contains multiple small plots showing the probability that experts include specific
features in climate—economic models, such as Earth system dynamics, climate tipping points,
damages tipping points, persistent growth damages, distributional weights, and model
uncertainty. Panel D compares probability distributions of discount rates, showing that experts

tend to favor lower discount rates than those commonly used in the literature.
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