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2Source: Unsplash (carrot, stick)

https://unsplash.com/photos/person-holding-green-and-red-bird-on-orange-carrot-gkgw3O2pbpQ
https://unsplash.com/photos/brown-wood-on-white-background-ZzymQ72T-h8


3Source: Unsplash (carrot), SCOTUS

https://unsplash.com/photos/person-holding-green-and-red-bird-on-orange-carrot-gkgw3O2pbpQ
https://www.supremecourt.gov/about/courtbuilding.aspx


4Source: World Bank State and Trends of Carbon Pricing (2023); Cullenward and Victor (2020)

https://openknowledge.worldbank.org/entities/publication/58f2a409-9bb7-4ee6-899d-be47835c838f
https://www.politybooks.com/bookdetail?book_slug=making-climate-policy-work--9781509541799


5Source: World Bank State and Trends of Carbon Pricing (2023); Jenkins (2019)

https://openknowledge.worldbank.org/entities/publication/58f2a409-9bb7-4ee6-899d-be47835c838f
https://kleinmanenergy.upenn.edu/research/publications/why-carbon-pricing-falls-short-and-what-to-do-about-it/


INDUSTRIAL POLICY INSTRUMENTS

1. Uncapped tax credits (so, so many)

2. Discretionary federal funding
Green banks and government co-financing (DOE Loan Program Office, EPA GGRF)
Direct federal funding (hydrogen and DAC hubs)
Federal procurement (USPS, carbon removal)

3. Block grants (EPA, others)

4. Regulation
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UNCAPPED TAX CREDITS

Limited statutory flexibility

Example: carbon capture and storage under 45Q

Significant statutory flexibility

Example: hydrogen production tax credit under 45V
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CCS extends plant lifetimes by 20 years (1c, 2c)

Source: Grubert and Sawyer (2023)

https://iopscience.iop.org/article/10.1088/2634-4505/acbed9


9

CCS extends plant lifetimes by 12 years (1b, 2b)

Source: Grubert and Sawyer (2023)

https://iopscience.iop.org/article/10.1088/2634-4505/acbed9
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CCS does not extend plant lifetime (1a, 2a)

Source: Grubert and Sawyer (2023)

https://iopscience.iop.org/article/10.1088/2634-4505/acbed9


UNCAPPED TAX CREDITS

Limited statutory flexibility

Example: carbon capture and storage under 45Q

Significant statutory flexibility

Example: hydrogen production tax credit under 45V
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12Source: Grubert and Cullenward (2024); 26 U.S.C. § 45V(b)(2)

https://heatmap.news/climate/hydrogen-tax-credit-final-methane-offsets
https://www.law.cornell.edu/uscode/text/26/45V


13Source: US DOE

https://www.energy.gov/eere/greet


DRAFT HYDROGEN RULES

Incrementality

Powered by new clean energy (within 36 months) (≠ additionality)

Deliverability

Clean energy located in the same grid area

Hourly matching

Clean energy and electrolyzer load matched each hour
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15Source: Ricks et al. (2023)

Hydrogen 
Emissions
kCO2e/kgH2

https://iopscience.iop.org/article/10.1088/1748-9326/acacb5


16Source: Regulations.gov

https://www.regulations.gov/comment/IRS-2023-0066-29615


17Source: Regulations.gov

https://www.regulations.gov/comment/IRS-2023-0066-29751


18Source: Grubert and Cullenward (2024)

https://heatmap.news/climate/hydrogen-tax-credit-final-methane-offsets


DISCLOSURES

19Source: personal disclosure website

https://www.ghgpolicy.org/consulting


20Source: Rhodium Group / MIT-CEEPR Clean Investment Monitor

https://www.cleaninvestmentmonitor.org/


21Source: Resources for the Future; Rennert et al. (2022)

https://www.resources.org/archives/the-social-cost-of-carbon-reaching-a-new-estimate/?_gl=1*4c905t*_ga*MzMzMjk4MDQ3LjE3MDY3NDEyNjA.*_ga_HNHQWYFDLZ*MTcxMDM1MzY3Ny4zLjEuMTcxMDM1MzcwNy4wLjAuMA..
https://www.nature.com/articles/s41586-022-05224-9

