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The importance of discounting

▪ Conceptually,
– Why discount? Evidence shows that current and 

future consumption are not equal

– Should discounting be a policy lever (e.g., to 
address climate change or correct for market 
failure)? 

▪ No, we need objective information on how 
society is willing to make trade-offs over time 

▪ Furthermore, we need stability. Not discounting 
subject to political winds.

▪ Computationally, 
– Discounting has a significant impact on net 

present value calculations. For instance, Biden EPA 
SC-CO2 values for 2020 w/ dynamic discounting 
(EPA, 2023):

▪ Near-term 2.5% - $120

▪ Near-term 2.0% - $190

▪ Near-term 1.5% - $340

Higher discount rates = lower discount factors
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Discounting options

▪ Zero 

▪ Constant rates – but what values? 
– e.g., 2.5%, 3%, and 5% (Obama/Biden 

Interim social cost of greenhouse gases, 
SC-GHG, estimates discounting approach)

▪ Dynamic rates (Ramsey formula) – but 
how to calibrate? 
– e.g., Biden EPA SC-GHG discounting 

approach (table to right, Rennert et al, 
2022); near-term 4.5% “risk-adjusted rate 
of time preference” (Barrage and 
Nordhaus, 2024)

Dynamic discounting Ramsey formula

An example of calibration parameters (EPA, 2023)

https://www.nature.com/articles/s41586-022-05224-9
https://www.nature.com/articles/s41586-022-05224-9
https://www.pnas.org/doi/10.1073/pnas.2312030121
https://www.pnas.org/doi/10.1073/pnas.2312030121
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Discounting scientific considerations – constraints 

▪ Discounting needs to be consistent with the following scientific 
considerations (EPRI, 2023):

1. Duration of CO2 investment,

2. Observations (observed rates, observed economic growth),

3. Very long-run observational record (b/c projecting 300 years),

4. Type of economic trade-offs estimated (consumption vs. capital),

5. Theory (projected economic growth, parameter constraints),

6. Empirical evidence (parameter constraints),

7. Economic projections,

8. Modeling framework, and 

9. Other benefit-cost calculations (e.g., compliance costs, air quality benefits)

https://www.epri.com/research/products/000000003002026256
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Evaluating the options in terms of the considerations

Option
Duration of 
investment

Observa-
tions

Very long-
run 

observation-
al record

Type of 
economic 

values/trade
-offs 

estimated

Theory 
(economic 

growth, 
behavior)

Empirical 
evidence

Economic 
projections

Method-
ology

Other 
benefit-cost 
calculations

Zero N N N N N N N N N

Constant Possibly Possibly Possibly Possibly N N N N Possibly

Dynamic Possibly Possibly Possibly Possibly Possibly Possibly Possibly Possibly Possibly

“Possibly” = some value or calibration choices could be consistent

Consistency with each scientific consideration? 

Key conclusion: Only dynamic discounting has the opportunity to be 
consistent with all the scientific considerations



© 2025 Electric Power Research Institute, Inc. All rights reserved.6

Calibrating the dynamic discounting equation

▪ Procedure: (1) choose near-term rate, (2) choose calibration economic growth assumption, (3) set parameter 
values

▪ However, there are constraints on the choices due to the scientific considerations
– Near-term target discount rate selection – should be consistent with…

▪ Duration of investment

▪ Very-long run historical observations

▪ Type of climate damage trade-offs modeled

▪ Viable calibration combinations

– Assumed calibration economic growth rate – should be consistent with…

▪ Very-long run historical economic growth evidence

– Parameter values rho (ρ) and eta(η) – should be consistent with…

▪ Near-term target rates and assumed calibration economic growth

▪ Theory (e.g., ρ > 0, η > 1)

▪ Observations (e.g., ρ > 0.01%)

▪ Empirical evidence (e.g., η ≥ 1.45)

1 23 3
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Evaluating calibration choices – e.g., Biden EPA SC-GHG 

discounting calibration (EPA, 2023)

Implied assumed 
calibration 
economic 

growth rate

1.45%
1.45%
1.45%

(1) Inconsistent with the duration of investment 
(100+ yrs), very long-run historical observations 
(100+ yrs), type of damages trade-off modeled, 
and viable calibration choices (rho, eta, and 
assumed growth) – rates of 3% to 5% are 
consistent (3% social security rate, 5% long-run 
projects, e.g., dams, and modeling trading-off 
costs & benefits)

(2) Inconsistent with very-long run 
historical economic growth evidence 
(> 50 yrs to centuries) – rates of 1.9% 
to 2% are consistent

(3) Inconsistent with corrected near-
term target rates and assumed 
economic growth (1 & 2), as well as 
theory, observations, and empirical 
evidence (e.g., η ≥ 1.45)

Conclusion: The choices here need to be revised to 
be consistent with the scientific considerations
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Calibration 1 Calibration 2 Calibration 3 Calibration 4

Near-term target 
discount rate

Assumed per capita 
consumption growth 

rate
PRTP (ρ) Elasticity (η) PRTP (ρ) Elasticity (η) PRTP (ρ) Elasticity (η) PRTP (ρ) Elasticity (η)

1.0% 2.0% 0.1% 0.45 0.5% 0.25 1.0% 0.00 2.0% -0.50

1.5% 2.0% 0.1% 0.70 0.5% 0.50 1.0% 0.25 2.0% -0.25

2.0% 2.0% 0.1% 0.95 0.5% 0.75 1.0% 0.50 2.0% 0.00

2.5% 2.0% 0.1% 1.20 0.5% 1.00 1.0% 0.75 2.0% 0.25

3.0% 2.0% 0.1% 1.45 0.5% 1.25 1.0% 1.00 2.0% 0.50

4.0% 2.0% 0.1% 1.95 0.5% 1.75 1.0% 1.50 2.0% 1.00

5.0% 2.0% 0.1% 2.45 0.5% 2.25 1.0% 2.00 2.0% 1.50

Calibration options consistent with scientific considerations
Some calibrations invalid (red) or questionable (orange). 

When calibrating assuming an economic growth rate of 2%, we find 
near-term target rates of 3% - 5% have viable calibration candidates. 

Additional evidence needed to evaluate questionable (orange) options.

Green box = includes some viable options
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Concluding remarks

▪ Discounting is important and the approach needs a strong grounding and 
proper scientific vetting

▪ The approach needs to be consistent with scientific considerations (to right)

– Zero and constant discounting are not

– Dynamic discounting could be depending on the calibration

▪ The Biden EPA dynamic discounting calibration is inconsistent with scientific 
considerations and should be revised! (EPRI, 2023)

– With near-term rates of 3-5% and economic growth assumption of ~2% 

– With parameter choices consistent with near-term rates AND the growth assumption, 
theory, observations, and empirical evidence

– Furthermore, impacts appear to be on aggregate consumption, and thus trade-offs 
with investment; and, question of whether discounting should be regional (not global)

▪ What are others saying?

– Nordhaus (2023):* “The low discount rates that EPA has proposed as a default in 
general and for climate investments in particular are inappropriate for the kinds of 
investments that are being considered…the appropriate discount rate would be…4% to 
5% a year.” (* comments to EPA directly)

– Fraas et al (2023): “...recommend 3% and 5% as quite conservative estimates for the 
mid and upper bound consumption discount rates…For the social cost of capital in the 
nearer term, the appropriate values are likely to range from 5% to 10%.” 

– Viscusi (2007): “…the same discount rate should be used for benefits and costs…”  

❑ Duration of investment

❑ Observations

❑ Very long-run historical record

❑ Type of trade-offs estimated

❑ Theory

❑ Empirical evidence

❑ Economic projections

❑ Modeling framework, and 

❑ Other benefit-cost calculations 

SC-GHG discounting scientific considerations

https://www.epri.com/research/products/000000003002026256
https://ideas.repec.org/a/cup/jbcoan/v14y2023i2p191-204_1.html
https://chicagounbound.uchicago.edu/uclrev/vol74/iss1/11/
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Thank you!

Steven Rose, Ph.D.

srose@epri.com

+1 202.293.6183
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MIT-EPRI analysis of global economic impacts estimates

▪ Reconciling widely varying estimates of the global 
economic impacts from climate change

▪ Morris, J*, SK Rose*, J Reilly, A Gurgel, S Paltsev, A 
Schlosser (*corresponding authors)

▪ Nature Climate Change 15: 124-127. 
▪ February 2025

▪ Global economic impact estimates are relevant to 
evaluating the benefits of global climate goals, assess 
global economic climate risk, and SC-GHGs 

▪ “Assessments of the aggregate impacts of climate 
change on the global economy are widely varying and 
diverge depending on the method employed. It is 
essential to understand the mechanisms behind the 
differing estimates and identify a robust range. Only 
then could these estimates meaningfully inform and 
guide climate actions.”

https://urldefense.com/v3/__https:/www.nature.com/articles/s41558-024-02232-7__;!!AghscxC-vQ!CsOPce58BEGW3MABHJKRwVnClivpMhdtnGgLP1kAkoj37rocAEdOOK-4NRLDGIOF5PIWIvAn_YTMNRbz$
https://urldefense.com/v3/__https:/www.nature.com/articles/s41558-024-02232-7__;!!AghscxC-vQ!CsOPce58BEGW3MABHJKRwVnClivpMhdtnGgLP1kAkoj37rocAEdOOK-4NRLDGIOF5PIWIvAn_YTMNRbz$
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Resources

▪ Barrage, L and W Nordhaus, 2024. Policies, projections, and the social cost of carbon: Results from the 
DICE-2023 model. PNAS 121(13): e2312030121.

▪ EPRI, 2023. EPRI Technical Public Comments on U.S. EPA’s Draft New Social Costs of Carbon and Other 
Greenhouse Gases Estimation Methodology and Use of Estimates in EPA’s Proposed Oil and Gas Methane 
Rule (#3002026256). Submitted February 13, 2023. 

▪ Fraas, AG, JD Graham, KM Krutilla, R Lutter, JF Shogren, L Thunström, WK Viscusi, 2023. Seven 
Recommendations for Pricing Greenhouse Gas Emissions, Journal of Benefit-Cost Analysis 14(2): 191-204.

▪ Morris, J*, Rose, SK*, Reilly, J, A Gurgel, S Paltsev, A Schlosser, 2025. Reconciling widely varying estimates 
of the global economic impacts from climate change. Nature Climate Change 15: 124–127. 
https://doi.org/10.1038/s41558-024-02232-7

▪ Nordhaus, W, 2023. Comment on Rulemaking on the Social Cost of Carbon with Special Reference to the 
Discount Rate, June. Comments to EPA directly. Available from author.  

▪ Rennert, K, F Errickson, BC Prest, et al, 2022. Comprehensive evidence implies a higher social cost of CO2. 
Nature 610: 687–692. 

▪ Viscusi, WK, 2007. Rational Discounting for Regulatory Analysis. The University of Chicago Law Review 
74(1), Article 11. 

https://www.pnas.org/doi/10.1073/pnas.2312030121
https://www.pnas.org/doi/10.1073/pnas.2312030121
https://www.epri.com/research/products/000000003002026256
https://www.epri.com/research/products/000000003002026256
https://www.epri.com/research/products/000000003002026256
https://ideas.repec.org/a/cup/jbcoan/v14y2023i2p191-204_1.html
https://ideas.repec.org/a/cup/jbcoan/v14y2023i2p191-204_1.html
https://doi.org/10.1038/s41558-024-02232-7
https://www.nature.com/articles/s41586-022-05224-9
https://chicagounbound.uchicago.edu/uclrev/vol74/iss1/11/
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