The George Washington Journal of
Energy and Environmental Law
®

Articles
Elias Kohn, Mitigating PG&E’s Wildfire Ignitions: A Framework for Environmental
Resilience and Economic Stimulus
Dr. Waseem Ahmad Qureshi, International Law and the Threat of Water Wars

Notes
Molly E. Behan, The Fade of Efficient Cap and Trade: Bankruptcy’s Undermining of the
Renewable Fuel Standard and Other Cap-and-Trade Programs
Michael Billotti, Risky Business: Implementing Meaningful, Quantified Climate Change
Risk Disclosures
Audrey Carroll, The Other Side of the (Bit)Coin: Solutions for the United States to
Mitigate the Energy Consumption of Cryptocurrency

Volume 12 No. 1

Emily N. Donahoe, Rising Seas and Rising Tensions: Encouraging Managed Retreat
Strategies During the Calm Between Storms
Jeremy A. Freiman, Not All Water Is Good for a Reactor Core: Why the Nuclear
Regulatory Commission Should Embrace the Science of Climate Change in Plant
Siting and Renewal Licensing
Matthew Obeid, Charting a Sustainable Path Forward for California Investor-Owned
Utilities Subject to Wildfire Liabilities

The George Washington
Journal of Energy and Environmental Law
BOARD OF EDITORS
Volume 12
Helen Mitsuko Marsh
Editor-in-Chief
Rebecca A. Ringler
Senior Articles Editor

Jeremy A. Freiman
Senior Managing Editor

Dina N. Truncali
Senior Production Editor

Molly C. Jones
Senior Projects Editor

Michael F. Billotti
Sarah A. Husk
Danni L. Shanel
Managing Editors

Molly E. Behan
Senior Notes Editor

Laura Martin
EBA Brief Liaison

Tessa Andrew
Violet N.D. Edelman
Alan Neuhauser
Devin Patrick O’Connell
Notes Editors

Andrew F. Costello
Austin Ray Kabbaz Szabo
Articles Editors

Lesley Morton
Sean O’Neill
Tim Scanlan
EBA Brief Editors

Alexander Beyrent
Audrey Carroll
Matthew Clinton
Emily N. Donahoe
James C. Franco
Joseph Grossman

ASSOCIATES
Guoyao Han
Hayley F. Heath
Lauren E. Johnstone
Marley R. Kimelman
Ainsley K. McNerney
George A. Menold
Saxon F. Nelson

Matthew Obeid
Benjamin Passey
Wilma P. Rodriguez
Katherine E. Sargent
Annemarie E. Wamsted
Drew Weitzel

Hannah Amanpour
Anna Arena
Sharzad Attaran
Rurik Asher Baumrin
Tyler Breeden
Evan Brown
Rachel Christensen
Katharine Doerksen
Anna Ellison
Rachel Ellison
Daniel Freitas
Evan Garcia
Vikram Gill

MEMBERS
Aneta Golaszewski
Chelsea Gutierrez
Tanner Hatch
Jacob Hochberger
Tyrus Jackson
Stephan Jaksch
Jeremy Jones
Joseph Kennelly
Laura Killalea
Zachary Lee
Divina Li
Maggie MacCurdy
Eleanor Maloney
Taylor McDougall

Brianna McGraw
Kalee Odom
Jack Petr
Grace Pezzeminti
Clara Pomper
Emily Schimelpfenig
Robert Schutt
Ryan Thompson
Sally Tieu
Erin Wever
Nina Wu
Lucy Xiong
Qinyu Xu

Dean Lin Harmon-Walker, Faculty Advisor

The George Washington
Journal of Energy and Environmental Law
VOLUME 12

CONTENTS

NO. 1

ARTICLES
Mitigating PG&E’s Wildfire Ignitions: A Framework for Environmental Resilience
and Economic Stimulus
by Elias Kohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
International Law and the Threat of Water Wars
by Dr. Waseem Ahmad Qureshi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

NOTES
The Fade of Efficient Cap and Trade: Bankruptcy’s Undermining of the Renewable
Fuel Standard and Other Cap-and-Trade Programs
by Molly E. Behan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Risky Business: Implementing Meaningful, Quantified Climate Change Risk Disclosures
by Michael Billotti. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
The Other Side of the (Bit)Coin: Solutions for the United States to Mitigate the
Energy Consumption of Cryptocurrency
by Audrey Carroll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Rising Seas and Rising Tensions: Encouraging Managed Retreat Strategies During
the Calm Between Storms
by Emily N. Donahoe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Not All Water Is Good for a Reactor Core: Why the Nuclear Regulatory Commission
Should Embrace the Science of Climate Change in Plant Siting and Renewal Licensing
by Jeremy A. Freiman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Up in Flames: Charting a Sustainable Path Forward for California Investor-Owned
Utilities Subject to Wildfire Liabilities
by Matthew Obeid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Cover photo courtesy of The George Washington University Law School.
Copyright © 2021 Environmental Law Institute® and The George Washington University Law School. All rights reserved.
ELR®, Environmental Law Reporter®, and the Environmental Law Institute® are registered trademarks of the Environmental Law Institute.

The George Washington Journal of Energy and Environmental Law is published triannually.
General inquiries may be sent to The George Washington Journal of Energy and Environmental Law; 2028 G Street, NW, Suite LLC-023; Washington, DC 20052.
Third-class postage paid at Washington, D.C. POSTMASTER: Send address changes to:
The George Washington Journal of Energy and Environmental Law, 1730 M Street, NW, Suite 700, Washington, DC 20036.

A R T I C L E S

MITIGATING PG&E’S WILDFIRE
IGNITIONS: A FRAMEWORK FOR
ENVIRONMENTAL RESILIENCE
AND ECONOMIC STIMULUS
Elias Kohn*
ABSTRACT
Pacific Gas & Electric’s (“PG&E”) failure to properly manage vegetation and upgrade electrical infrastructure
along transmission and distribution lines is the leading cause of PG&E’s wildfires, including the devastating
2018 Camp Fire. PG&E’s repeated failures compelled criminal charges and civil claims against the company.
Criminal prosecution, however, has not deterred PG&E’s criminal conduct. Similarly, PG&E maneuvered significant civil liability through Chapter 11 bankruptcy. Given PG&E’s consistent safety violations and resultant
wildfire ignitions, scholars and regulators are debating whether California should restructure PG&E.
This Article explains that if regulators are unwilling to restructure PG&E, then inverse condemnation with
a prudent manager standard for rate recovery is the better liability option to incentivize vegetation management and infrastructure upgrades. In addition, when considering the prudent manager standard, the
California Public Utility Commission should more heavily weigh PG&E’s completion of existing vegetation
management objectives described in wildfire mitigation plans and court orders. Any liability scheme, however, that does not rethink PG&E’s structure is likely insufficient to fix the wildfire ignition issue. This Article
urges California to incrementally restructure PG&E by assuming responsibility over vegetation management
and infrastructure upgrades. Through a public works model, California can create waves of employment to
complete this work. This employment would promote economic recovery from COVID-19 while simultaneously reducing wildfire risks. Moreover, this proposal enables California to upgrade, if not transform, an
outdated electric grid into a more sustainable and resilient system.
I.

Introduction

Pacific Gas & Electric (“PG&E”) is among the largest electrical energy providers in the United States.1 Around 16 million Californians across 70,000 square miles rely on PG&E
* Elias Kohn has a sociology degree from the University
of Southern California, a master’s degree in Environmental
Management from the Yale School of the Environment, and
a J.D. from Lewis & Clark Law School. He currently works
as an Assistant District Attorney for the City of Philadelphia.
Nothing in this Article reflects the views of his employer.
Elias thanks his friend Thomas Vogt and Prof. Melissa
Powers for their insights on this Article.
1.

Company Profile, Pac. Gas & Elec. Co., https://www.pge.com/en_US/
about-pge/company-information/profile/profile.page [https://perma.cc/JW
4N-8CAP].
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to receive electricity.2 PG&E employs around 23,000 people.3 California’s relationship with PG&E is complicated,
however, because while the state relies on the utility to provide jobs and electricity over a vast geographic area, PG&E
is also responsible for a legion of wildfires that have devastated the state. For example, in 2017, poorly managed and
outdated PG&E equipment caused 17 major wildfires and
the devastating Camp Fire in 2018.4
2.
3.
4.

Id.
Id.
Second Order to Show Cause Why PG&E’s Conditions of Probation
Should Not Be Modified at 2, United States v. Pac. Gas & Elec. Co., No.
14-0175 (N.D. Cal. Mar. 5, 2019) [hereinafter Second Order to Show
Cause] (These fires are “the Cherokee, Honey, and La Porte fires in Butte
County; the Blue fire in Humboldt County; the Sulphur fire in Lake
County; the Redwood fire in Mendocino County; the Atlas and Partrick
fires in Napa County; the Lobo and McCourtney fires in Nevada County;
the Cascade fire in Yuba County; and the 37, Adobe. Nuns, Pocket, and
Pythian fires in Sonoma County.”).
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This Article proposes an approach to mitigate these wildfire ignitions, while also promoting economic recovery, and
climate resilience.
Part II of this Article explains that wildfire ignitions
along PG&E’s power lines are a leading cause of California’s
wildfires. Vegetation management and upgrading electrical
infrastructure would mitigate the issue but are expensive
and labor-intensive tasks. PG&E has publicly emphasized
this work in its Wildfire Mitigation Plans but has failed to
conduct the work.
Part III explains that PG&E is strictly liable for wildfire costs resulting along its transmission and distribution
lines and details why the prudent manager standard for
rate recovery is the better liability option for incentivizing vegetation management and electrical upgrades. Part
III also offers steps to further incentivize vegetation management and infrastructure upgrades under the prudent
manager standard.
Part IV discusses PG&E’s criminal record for safety
violations and recent charges regarding wildfire ignitions.
Part IV suggests that prosecution against PG&E is limited
and somewhat illusory given PG&E’s monopoly structure and provision of an essential service. Similarly, Part V
explores PG&E’s Chapter 11 bankruptcy. Part V explains
that the bankruptcy process softens accountability to promote PG&E’s financial viability. Parts IV and V, taken
together, suggest that, without restructuring or using novel
approaches, the current legal frameworks are limited in their
ability to improve the wildfire situation.
Part VI proposes that California should assume PG&E’s
role of managing vegetation and upgrading infrastructure.
Such incremental restructuring addresses the wildfire ignition issue while also combating the economic shock of
COVID-19 and advancing overdue environmental objectives. Specifically, California can employ residents to manage vegetation, bury power lines in the highest fire risk areas,
and expand distributed energy resources. If implemented,
this proposal would create high wage jobs, upgrade outdated electrical infrastructure, reduce wildfire risks, and
strengthen climate resilience.

II.

PG&E’s Vegetation Management and
Wildfire Ignitions

Moving electricity thousands of miles in wires strung
through fire-prone areas invites wildfires. Indeed, transmission and distribution lines are the leading source of
PG&E-ignited wildfires in California,5 with distribution
5.

4

Transmission lines carry higher voltage longer distances while distribution
lines transport lower voltage energy shorter distances. See Manage Trees and
Plants Near Power Lines, Pac. Gas & Elec. Co., https://www.pge.com/
en_US/safety/yard-safety/powerlines-and-trees/transmission-vs-distribution-power-lines.page [https://perma.cc/HE6E-WELQ]. Wind frequently
knocks tree limbs or branches into a conductor or power line that push
a usually uninsulated conductor into another usually uninsulated conductor that creates sparks. See Second Order to Show Cause, supra note 4, at
3. Other times, infrastructure fails and ignites vegetation below the lines
without vegetation first knocking down lines. See Ivan Penn et al., California
Wildfires: How PG&E Ignored Risks in Favor of Profits, N.Y. Times (Mar. 18,

lines presenting a higher risk than transmission lines.6 For
example, PG&E power lines created more than 1,500 fire
ignitions in a period of just six years. PG&E’s electrical
network started five of the ten most destructive California
wildfires since 2015.7 In 2017 alone, PG&E equipment and
power lines started 17 major wildfires.8 In 2018, PG&E
electrical equipment started the Camp Fire, the worst natural disaster in the entire world that year.9 The Camp Fire
killed 85 people and burned more than 13,000 residences
and 150,000 acres.10
Vegetation contacting electrical equipment is the primary cause of PG&E’s wildfire ignitions.11 In 2016, vegetation contact downed 1,400 wires12 and caused around half
of the ignitions in PG&E’s “High Fire Threat Districts.”13
The seemingly good news, therefore, is that there is a clearly
identifiable problem: vegetation along power lines, and predominantly along distribution lines, is the leading source of
the PG&E ignited wildfires. This problem may seem easily
solvable within the current legal and policy framework.
The plot thickens, however. Vegetation management
along PG&E’s service territory is a labor-intensive task.
In 2018, PG&E estimated that 100 million or more trees
have the potential to grow or fall into overhead power
lines.14 PG&E’s 2019 Wildfire Mitigation Plan states that
the utility has more than 3,500 employees and contractors performing vegetation management.15 The vegetation management spans PG&E’s 70,000 square miles of
service area, 81,000 miles of overhead distribution power
lines, and 18,000 miles of overhead transmission power
lines.16 PG&E’s 2019 and 2020 Wildfire Mitigation Plans
propose detailed management objectives across its large

6.

7.
8.
9.

10.

11.

12.
13.
14.
15.
16.

2019),
https://www.nytimes.com/interactive/2019/03/18/business/pgecalifornia-wildfires.html [https://perma.cc/4DB7-X8ZW].
See Pac. Gas & Elec. Co., 2019 Wildfire Safety Plan, at 27 (Feb. 6,
2019), https://www.pge.com/pge_global/common/pdfs/safety/emergencypreparedness/natural-disaster/wildfires/Wildfire-Safety-Plan.pdf [https://
perma.cc/6VT8-DT96] [hereinafter 2019 Wildfire Safety Plan]
(“[D]istribution lines present significantly more risk than transmission,
with ignitions per 100 miles nearly three times for the distribution system
as compared to the transmission system.”); see also Second Order to Show
Cause, supra note 4, at 3.
Penn et al., supra note 5.
Second Order to Show Cause, supra note 4, at 2.
Penn et al., supra note 5, at 7; Top 20 Most Destructive California Wildfires, Cal. Fire (Mar. 14, 2019), http://www.fire.ca.gov/communications/
downloads/fact_sheets/Top20_Destruction.pdf [https://perma.cc/TWA3ASPN]; California Wildfires: Death Toll Reaches Grim Milestone, BBC News
(Nov. 12, 2018), https://www.bbc.com/news/world-us-canada-46175339
[https://perma.cc/B76C-444L].
Peter Eavis & Ivan Penn, California Says PG&E Power Lines Caused Camp
Fire That Killed 85, N.Y. Times (May 15, 2019), https://www.nytimes.
com/2019/05/15/business/pge-fire.html [https://perma.cc/VJD9-A8HL];
Stella Chan & Joe Sterling, Death Toll in Camp Fire Revised Down by One to
85, CNN (Feb. 8, 2019), https://www.cnn.com/2019/02/08/us/camp-firedeaths/index.html [https://perma.cc/5C9V-DEUH].
See Pac. Gas & Elec. Co., 2020 Wildfire Mitigation Plan Report 163
(2020), https://www.pge.com/pge_global/common/pdfs/safety/emergen
cy-preparedness/natural-disaster/wildfires/wildfire-mitigation-plan/2020Wildfire-Safety-Plan.pdf [https://perma.cc/2X2S-RQ3Z] [hereinafter 2020
Wildfire Mitigation Plan].
Second Order to Show Cause, supra note 4, at 5.
2020 Wildfire Mitigation Plan, supra note 11, at 5.
2019 Wildfire Safety Plan, supra note 6, at 33.
Vegetation management refers to the act of removing and trimming vegetation—mostly trees and tree limbs—that pose a threat to electric infrastructure. Id. at 90.
Id.
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service area.17 Indeed, PG&E has expanded vegetation
management numerous times attempting—but failing—
to resolve this challenge.18 Further complicating the task,
climate change and accompanying droughts, hotter temperatures, winds, and tree deaths increase the risk that any
ignition can create a significant wildfire.19
In addition to PG&E’s own publicly stated vegetation
management goals, a federal judge ordered PG&E to improve
its vegetation management.20 On April 3, 2019, Judge Alsup
of the United States District Court for the Northern District of California imposed additional measures on PG&E’s
terms of probation that focused on improving vegetation
management.21 The conditions of probation required that
PG&E allocate sufficient resources to achieve the vegetation
management orders.22
Despite the publicly stated goals in its 2019 and 2020
Mitigation Plans, PG&E resisted the court order, arguing that the proposed conditions of probation would be
impossible to achieve.23 According to PG&E, more than
650,000 full time employees would have been needed to
remove more than 100 million trees to meet the June 21,
2019 deadline.24 PG&E noted that its service territory
17. 2020 Wildfire Mitigation Plan, supra note 11 at 5; 2019 Wildfire
Safety Plan, supra note 6, at 1, 19. PG&E’s 2019 Mitigation Plan anticipated removing approximately 375,000 trees that have a higher potential
to fall in 2019. See 2019 Wildfire Safety Plan, supra note 6, at 4-5. It
also states that it will “[m]aintain vegetation-to-line clearances, and radial
clearances around poles . . . includ[ing] creating the recommended radial
clearance of 12 feet or more at the time of trim for lines in [high fire threat
district] areas for year-round compliance and risk reduction.” Id. at 72. It
proposes to clear about “2,450 circuit miles of overhangs in [high fire treat
districts]” in 2019 and to increase that pace into the future to address the
approximately 25,200 distribution circuit miles. Id. at 74. PG&E has identified particular tree species that pose higher risks of contributing to wildfires (Black Oak, Gray Pine, Tanoak, Coast Live Oak, Live Oak, Ponderosa
Pine, Eucalyptus/Blue Gum, Douglas Fir, Valley Oak and Monterey Pine)
and “were responsible for nearly 75 percent” of past “vegetation-caused
wires-down events.” Id. at 80. PG&E’s Mitigation Plan proposes to focus
on removing and trimming these particular tree species when they are “tall
enough to strike distribution lines, have a clear path to strike, and exhibit
other potential risk factors such as leaning toward a line or are weighting
toward a line.” Id.
18. 2019 Wildfire Safety Plan, supra note 6, at 70–71.
19. 2020 Wildfire Mitigation Plan, supra note 11, at 35.
20. Order Adopting New Conditions of Probation, United States v. Pac. Gas &
Elec, No. 14-0175 (N.D. Cal. Apr. 3, 2019) [hereinafter Order Adopting
New Conditions of Probation].
21. Id. PG&E was on probation for gas explosions in San Bruno, California.
The United States District Court for the Northern District of California had
been overseeing PG&E’s criminal probation—and PG&E’s violation of that
probation—resulting from the San Bruno gas explosions. See Order to Show
Cause Why PG&E’s Conditions of Probation Should Not Be Modified, at
3, United States v. Pac. Gas & Elec. Co., No. 14-0175, at 3 (N.D. Cal. Jan.
19, 2019) [hereinafter First Order to Show Cause]; Second Order to Show
Cause supra note 4, at 2. The conditions require that: (1) PG&E “fully comply with all applicable laws concerning vegetation management and clearance requirements,” (2) “fully comply with the specific targets and metrics
set forth in its wildfire mitigation plan, including with respect to enhanced
vegetation management; (3) allow a Monitor that conducts inspections of
PG&E’s infrastructure and that “shall assess PG&E’s wildfire mitigation
and wildfire safety work, including through regular, unannounced inspections of PG&E’s vegetation management efforts and equipment inspection,
enhancement, and repair efforts;” and (4) “maintain traceable, verifiable,
accurate, and complete records of its vegetation management efforts. Order
Adopting New Conditions of Probation, supra note 20.
22. Order Adopting New Conditions of Probation, supra note 20, at 2.
23. Second Order to Show Cause, supra note 4, at 4.
24. Robert Walton, PG&E Balks at Judge’s Potential $150B Probation Terms as It
Faces Bankruptcy, Utility Dive (Jan. 24, 2019).
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contains dense forests with dynamic conditions that make
vegetation management exceedingly difficult.25 Vegetation regrowth would apparently create a constant cycle of
work where PG&E would need to conduct annual followup management and as PG&E clears more lines, annual
maintenance demands would correspondingly increase.26
PG&E estimated full compliance with the court order
would have cost between $75 and $150 billion, an amount
that PG&E was unable to raise.27
After hearing PG&E’s arguments, the District Court for
the Northern District of California modified the proposed
probation conditions and removed certain requirements.28
The probation conditions “now simply require full compliance with existing law and with the metrics proposed in
PG&E’s own wildfire mitigation plan.”29 The goal is modest: make PG&E follow the law and its own proposals on
vegetation management. PG&E, however, argued that even
following the applicable laws and its own Wildfire Mitigation Plans are untenable.30 Subsequently, in January 2020,
the District Court for the Northern District of California
stated that PG&E is still not in compliance with the vegetation management requirements.31
PG&E has raised a litany of additional complaints about
conducting vegetation management. Legal obstacles include
land rights disputes, local permit requirements, environmental requirements, potential review under the California Environmental Quality Act, and compliance with
California’s Department of Forestry and Fire Prevention
forest practice rules.32 Personnel hired to actually conduct
the vegetation management pose an additional challenge:
trimming large western trees that grow around thousands of
miles of utility lines requires skilled labor that is unavailable
to PG&E at the scale necessary to comply with the imposed
conditions.33 PG&E’s Wildfire Mitigation Plan states that
concurrent emergencies in California limited available
skilled personnel.34 PG&E expanded the scope of its search
for labor, solicited help from various sources, and attempted
recruitment, but was unable to secure the necessary quantity of skilled personnel.35 PG&E states that no solution
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35.

Second Order to Show Cause, supra note 4, at 7.
2019 Wildfire Safety Plan, supra note 6 at 1, 75.
Walton, supra note 24.
See Second Order to Show Cause, supra note 4, at 5–6.
Id. at 7. The court also critiqued PG&E’s issuing of dividends in 2016
and 2017. The majority of these dividends went to PG&E Corporation,
PG&E’s holding company. Common shareholder dividends for 2016 were
$921 million and $1 billion for 2017. The Court pointed out that these
dividends could have been used on vegetation management. PG&E did
withhold issuing dividends after the October 2017 wildfires. Id.
See Second Order to Show Cause, supra note 4, at 4.
See Kavya Balaraman, “It’s Not Even Close to Perfect”: Judge Blasts PG&E
Vegetation Management Work, Util. Dive (Feb. 20, 2020), https://www.
utilitydive.com/news/its-not-even-close-to-perfect-judge-blasts-pge-vegetation-management-w/572591/ [https://perma.cc/8KRL-RJWD]. Judge
Alsup is considering requiring PG&E to hire its own workers rather than
contracting out the work. Id.
2019 Wildfire Safety Plan, supra note 6, at 1, 83. In other circumstances,
PG&E states that it requires law enforcement assistance because vegetation
management crews must contend with landowners blocking PG&E crews
and “threatening them with firearms.” Id. at 84.
Id. at 80–83.
Id. at 81. As wildfires continue to occur in the future, this concern
will resurface.
Id. at 81, 83.
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currently exists to entice qualified workers to California for
long term vegetation management work.36 PG&E’s inability
to hire sufficient labor is a significant problem that underpins its wildfire ignition issue.
PG&E has either resisted or is legitimately unable to
secure sufficient labor and capital to mitigate wildfire ignitions due to inadequate vegetation management.37 To date,
and as the following sections show, strict liability, prosecution, civil litigation, and bankruptcy proceedings have
failed to compel PG&E to fix the problem of maintaining
vegetation and upgrading electrical infrastructure along
power lines.

III.

Wildfire Liabilty and Cost Recovery

PG&E is a privately held investor owned utility, distinct
from a publicly owned utility.38 PG&E provides the essential service of electricity, and the utility ostensibly provides
energy at reliable and low rates.39 In exchange, PG&E
enjoys legal protection as a monopoly operating within its
defined service territory40 that spans north of Humboldt
County, south to Santa Barbara, and east into the Sierras.41
Courts and regulators must weigh any penalty and enforcement actions against PG&E because penalties that reduce
PG&E’s financial viability threaten to increase rates for the
public and interfere with reliable energy service.42 There is
a clash, therefore, between holding PG&E accountable for
wildfire costs and financially protecting PG&E to promote
reliable and cheap energy for the public.
The clash between keeping PG&E financially stable and
holding PG&E accountable is a theme that runs through
the following discussion on inverse condemnation and strict
liability, civil litigation and criminal prosecution against
PG&E, and PG&E’s bankruptcy proceedings.

A.

“Just and Reasonable” Rate Recovery

California investor owned utilities, like PG&E, can recover
“just and reasonable” charges from their customers for pro-

36. Id. at 83.
37. 2019 Wildfire Safety Plan, supra note 6, at 55.
38. See J. Kenneth Moritz, Pacific Gas and Electric Co. v. California Public
Utilities Commission: Property in an Envelope, 49 U. Pitt. L. Rev. 229,
231 (1987). Pacific Gas and Electric Company is a regulated public utility
serving approximately 3.7 million customers in the State of California. Id.
39. Id. at 229.
40. See Alex Martichoux, Does PG&E Have a Monopoly on Gas and Electricity
in Northern California?, SFGate (Jan. 14, 2019, 1:57 PM), https://www.
sfgate.com/local/article/alternatives-to-pge-other-options-rates-monopoly-13533155.php [https://perma.cc/DMD9-ERRQ]; Jim Chappelow,
Natural Monopoly, Investopedia (Aug. 29, 2019), https://www.investopedia.com/terms/n/natural_monopoly.asp [https://perma.cc/TMS5-6CZK]
(PG&E is technically a “natural monopoly” which is a “type of monopoly
that exists due to the high start-up costs or powerful economies of scale of
conducting a business in a specific industry.”).
41. See Public Utilities Commission, 17 Cal. Regul. L. Rep. 170, 170–74 (2000);
see also Pac. Gas & Elec. Co., Electric Service Area Maps (Nov. 2014),
https://www.pge.com/tariffs/assets/pdf/tariffbook/ELEC_MAPS_Service%
20Area%20Map.pdf [https://perma.cc/P23B-GKMV].
42. See Michael Wara, Competition at the Grid Edge: Innovation and Antitrust
Law in the Electricity Sector, 25 N.Y.U. Env’t L.J. 176, 177–78 (2017).
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viding electricity.43 The California Public Utility Commission (“CPUC”) uses a ratemaking process to approve the
rates that PG&E collects from its customers.44 The ratemaking process considers the cost of operating, maintaining, and financing the utilities’ infrastructure as well as the
cost of fuel and power.45 The CPUC, and any court reviewing the CPUC decision, must also allow PG&E’s rates to
“enable the company to operate successfully, to maintain its
financial integrity, to attract capital, and to compensate its
investors for the risks assumed.”46
Just and reasonable rate recovery is central to the California wildfire topic because PG&E is strictly liable for wildfire
claims under the doctrine of inverse condemnation. As discussed below, PG&E seeks to either change this strict liability scheme or guarantee its ability to recover wildfire costs
from its customers.

B.

Inverse Condemnation and Strict Liability

Inverse condemnation refers to when a private party may
receive compensation from a public entity after the private
party’s property was “taken” or “damaged” for public use.47
Unlike in an eminent domain action, where the public
agency initiates the action to acquire the private property, in
an inverse condemnation action, the private property owner
initiates the cause of action for damages due to the “taking”
of the private property.48
Inverse condemnation allows private parties to bring
claims against PG&E for wildfire damage. California courts
have held that “[a] public entity may be liable in an inverse
condemnation action for any physical injury to real property proximately caused by a public improvement as deliberately designed and constructed, whether or not that injury
was foreseeable, and in the absence of fault by the public
entity.”49 California courts have also determined that a privately owned utility is akin to a government entity and have
extended inverse condemnation claims to privately owned
utilities that undertake public objectives, like PG&E operating and maintaining power lines.50 Article I, Section 19
43. Cal. Pub. Util. Code § 451 (West 2019).
44. See Moritz, supra note 38, at 229. Pacific Gas and Electric Company is a
regulated public utility serving approximately 3.7 million customers in the
State of California. Id. See also Electric Rates, Cal. Pub. Util. Comm’n.,
https://www.cpuc.ca.gov/electricrates/ [https://perma.cc/25KG-PCR4].
45. Electric Costs, Cal. Pub. Util. Comm’n, https://www.cpuc.ca.gov/Costs_
Rates/ [https://perma.cc/XU4E-STUN].
46. Fed. Power Comm’n v. Hope Nat. Gas Co., 320 U.S. 591, 605 (1944).
47. 7 Miller Starr Regalia, Miller and Starr California Real Estate §
23:1 (4th ed.) (internal citations omitted). Inverse condemnation claims
turn on three principal factors: “(1) whether private property was ‘taken’
or ‘damaged’; (2) whether the taking or damage was for a public use; and
(3) the amount of just compensation.” Id.
48. Id. Similar to eminent domain, the property owner in an inverse condemnation action is entitled to receive just compensation for the property
taken. Id.
49. Souza v. Silver Dev. Co., 164 Cal. App. 3d 165, 170 (1985); see also Cal.
State Auto. Ass’n Inter-Insurance Bureau v. City of Palo Alto, 138 Cal. App.
4th 474, 506 (2006).
50. See, e.g., Gay L. Students Ass’n v. Pac. Tel. & Tel. Co., 24 Cal. 3d 458,
469–70 (1979); Pac. Bell Tel. Co. v. S. Cal. Edison Co., 208 Cal. App. 4th
1400 (2011); Barham v. S. Cal. Edison Co., 74 Cal. App. 4th 744 (1999).
For inverse condemnation claims brought under the California Constitution, unlike federal inverse condemnation claims brought under the United
States Constitution, a jury determines the amount of a plaintiff’s damages.
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of the California Constitution justifies California extending
inverse condemnation to privately owned utilities.51 Section
19 states that “[p]rivate property may be taken or damaged
for a public use and only when just compensation . . . has
first been paid.”52 The utility, acting in furtherance of public
policy objectives, takes a calculated risk that private property may be damaged and that one landowner should not
carry all the costs from that calculated risk.53 The reasoning
is that an individual property owner should not bear the
entire burden of a project that benefits the public.54 Rather,
the public should share the burden.
Accordingly, California’s inverse condemnation law
makes PG&E liable in an inverse condemnation action
even when PG&E does not act negligently or recklessly.55
This creates significant wildfire costs for PG&E. The CPUC
must determine whether PG&E may pass inverse condemnation wildfire costs onto its customers.56 That CPUC decision is a critical issue regarding California wildfires and
utility reform, but as this Article argues, that question and
framework is insufficient to resolve the issue of wildfire ignitions along PG&E power lines.57

C.

Rate Recovery and the Prudent Manager
Standard

Regarding rate recovery for inverse condemnation wildfire claims, the current rule is that inverse condemnation
applies and the utility can pass costs on to ratepayers under
a prudent manager test.58 As discussed above, Section 451 of
the California Public Utility Code requires PG&E to show
that the requested charges are “just and reasonable” before

51.
52.
53.
54.

55.
56.

57.

58.

See, e.g., Breidert v. S. Pac. Co., 61 Cal. 2d 659, 664 (1964); Wagner v. State
ex rel. Dep’t Pub. Works, 51 Cal. App. 3d 472, 479 (2d. Dist. 1975); Aaron
v. City of Los Angeles, 40 Cal. App. 3d 471, 484 (2d Dist. 1974); Breidert
v. S. Pac. Co., 272 Cal. App. 2d 398, 409 (2d Dist. 1969).
See Pac. Bell Tel. Co. v. S. Cal. Edison Co., 208 Cal. App. 4th 1400, 1404
(2011).
Cal. Const. art. I, § 19(a).
Drake Bennett, Fire, Fury & PG&E, Bloomberg Businessweek (Mar. 4,
2019).
Holtz v. Superior Ct., 3 Cal. 3d 296, 303 (1970). California’s inverse condemnation strict liability regime applied to a privately-owned utility is
unique among the States. Alabama is the only other state to impose inverse
condemnation on private companies. California’s interpretation of inverse
condemnation as applied to private companies, however, has led to a larger
assessment of financial damages than that of Alabama. Rob Nikolewski,
Gov. Brown Backs Liability Changes for California Utilities in Wildfires, San
Diego Trib. (July 25, 2018), https://www.sandiegouniontribune.com/
business/energy-green/sd-fi-wildfire-hearing-20180724-story.html [https://
perma.cc/56VF-KXXQ].
See Miller Starr Regalia, supra note 47.
See, e.g., Public Utils. Comm’n of the State of Cal., Order Denying
Rehearing of Decision 17-11-033, Pub. Utils. Comm’n of the State
of Cal., Application of San Diego Gas & Electric Company for Authorization to Recover Costs Related to the 2007 Southern California Wildfires (Sept. 25, 2015), http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M218/K019/218019946.PDF [https://perma.cc/
P7VM-DJQ7].
See, e.g., In re PG&E Corp., 611 B.R. 110, 115–19 (Bankr. N.D. Cal.
2019); J.D. Morris, PG&E Loses Gambit to Avoid California’s Inverse Condemnation, S.F. Chron. (Nov. 27, 2019) https://www.sfchronicle.com/
california-wildfires/article/PG-E-loses-gambit-to-avoid-California-s-in
verse-14867871.php.
In re PG&E Corp., 611 B.R. 110, 110 (Bankr. N.D. Cal. 2019).
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PG&E may recover charges through higher rates.59 The
“prudent manager standard” is used to determine whether
the utility operated and maintained the system in a safe and
reasonable manner. This means that PG&E must show the
CPUC that it acted reasonably and prudently in managing
its electric operations before and during the fire and in settling attendant litigation before PG&E can pass those costs
onto its customers.
The current rule traces back to 2015 when San Diego
Gas and Electric (“SDG&E”) requested the CPUC to pass
$379 million from wildfire inverse condemnation claims on
to customers through rate increases.60 The CPUC denied
SDG&E’s cost recovery application in 2017.61 The CPUC
held that the controlling factor to determine rate recovery is
the prudent manager test and thus rate recovery for inverse
condemnation wildfire claims is not automatic.62 The prudent manager test means that the CPUC will examine
whether the costs that the private utility incurred were reasonable and prudent before allowing the utility to pass those
costs along to ratepayers.63
The Bankruptcy Court for the Northern District of
California recently reiterated the CPUC’s prudent manager standard reasoning that PG&E is not guaranteed rate
recovery from wildfire costs.64 PG&E cost recovery, therefore, depends on the CPUC’s determination of whether
the utility acted prudently when incurring those costs.65
The Bankruptcy Court elaborated that “[n]othing has been
submitted to show that [d]ebtors have ever been denied
cost recovery under this principle when [the costs] have
been found prudent.”66
In sum, because PG&E is strictly liable for wildfire costs
under the principles of inverse condemnation, PG&E’s
cost recovery depends on the CPUC’s determination of
whether the utility acted prudently when incurring those
costs.67 PG&E may pass wildfire costs onto its customers
through higher rates if PG&E shows the CPUC that the
wildfire costs were just and reasonable. The CPUC uses
the prudent manager standard to identify whether PG&E
acted prudently.

59. Cal. Pub. Util. Code § 451 (West 2019).
60. See Application of San Diego Gas & Electric Company (U902E) for
Authorization to Recover Costs Related to the 2007 Southern
California Wildfires Recorded in the Wildfire Expense Mem. Account (WEMA) (Cal. P.U.C. Sept. 25, 2015), https://www.sdge.com/
sites/default/files/FINAL_WEMA%2520Application.pdf [https://perma.
cc/K96K-HPUX] [hereinafter Appl. of San Diego Gas & Electric Company]; see also Pub. Utils. Comm’n of the State of Cal., supra note 56
(Wildfires within SDG&E’s service territory in 2007 led to the inverse condemnation claims).
61. See Application of San Diego Gas & Electric Company, supra note 60.
62. Id. at 5, 26–29.
63. Id. at 5–6 (quoting Re Southern California Edison Company 24 Cal. P.U.C.
2d 476, 486 (1987); Application of San Diego Gas & Electric Company and
Southern California Gas Company for Authority to Revise Their Rates Effective
January 1, 2013, in Their Triennial Cost Allocation Proceeding [D.14-06-007]
(June 12, 2014), 36, https://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Safety/Natural_Gas_Pipeline/Plans_and_Reports/
D1406007.pdf.
64. See In re PG&E Corp., 611 B.R. 110, 110 (Bankr. N.D. Cal. 2019).
65. Id.
66. Id. at 115.
67. Id.

MITIGATING PG&E’S WILDFIRE IGNITIONS

7

D.

Legislative Response—Senate Bill 901

California Senate Bill 901 (“SB 901”) addresses inverse condemnation.68 SB 901 allows PG&E to recoup costs from
2017 wildfire lawsuits by issuing bonds backed by customer
bills as long as the CPUC does not find that PG&E acted
negligently.69 For the fires that occurred in 2017, the CPUC
can use a stress factor test to gauge the economic status of
the utility when determining rates.70 Specifically, the CPUC
can consider an electric utility’s financial status and determine the maximum amount the corporation can pay without harming ratepayers.71 PG&E is not able to pass wildfire
litigation costs from the 2018 wildfires onto ratepayers.72
This includes the Camp Fire. For wildfires that occurred
after December 31, 2018, SB 901 authorizes the CPUC to
consider 12 factors when determining whether to allow rate
increases under the reasonableness standard.73 The modifications permit more wildfire-specific considerations for the
CPUC “prudent manager” standard.74
Senate Bill 901 also called for a CPUC report.75 The
report states that “the current method of allocating costs for
these fires—socialization through utilities and ratepayers—
has destabilized the state’s energy sector, with the largest
utilities facing increasing costs of capital and an imminent
threat of bankruptcy.”76 After this report, Governor Gavin
Newsom voiced concern about continuing the current use of
strict liability and inverse condemnation.77 Relatedly, former
Governor Jerry Brown had proposed legislation that would
replace the strict liability standard when electrical utility
equipment causes fires with a reasonableness test because of
the “new normal” created by wildfires and climate change.78
That proposal did not become law,79 and S.B. 901 modifications maintain more of the strict liability framework than
Governor Brown’s proposal.80
68. S.B. 901, 2018 Leg., Reg. Sess. § 626 (Cal. 2018).
69. Id.; see also Bennett, supra note 53.
70. CPUC Issues Financial Stress Test Proposal Related to Utility Wildfires,
Cal. Pub. Util. Comm’n (May 24, 2019, 5:00 PM), https://www.cpuc.
ca.gov/cpucblog.aspx?id=6442461449&blogid=1551 [https://perma.cc/
7PXB-T3EZ].
71. Cal. S.B. 901, § 626.
72. Id.
73. Id.
74. Carolyn Kousky, Katherine Greig & Brett Lingle, Financing Third
Part Wildfire Damages: Options for California’s Electric Utilities
20 (Wharton Risk Management and Decision Processes Center 2019).
75. Cal. S.B. 901, § 626.
76. Cal.’s Comm’n on Catastrophic Wildfire Cost and Recovery, Final
Report of the Commission on Catastrophic Wildfire Cost and Recovery (2019), https://opr.ca.gov/docs/20190618-Commission_on_Catastrophic_Wildfire_Report_FINAL_for_transmittal.pdf [https://perma.cc/
8MJV-GWYQ].
77. Robert Walton, California Wildfire Commission Recommends Easing Liability Rules for Utilities, Util. Dive (May 30, 2019), https://www.utilitydive.
com/news/california-wildfire-commission-recommends-easing-liabilityrules-for-utilit/555814/ [https://perma.cc/T4QV-DY8V].
78. Letter from Governor Edmund G. Brown, Jr., to Sen. Bill Dodd and Assemb.
Chris Holden (July 24, 2018), https://focus.senate.ca.gov/sites/focus.senate.
ca.gov/themes/wildfirecommittee/files/Governor-Brown-Proposal_072418.
pdf [https://perma.cc/DT2T-Y7CS]; Brian Eckhouse & Romy Varghese,
California Governor Proposes Wildfire Law Changes, Claims J. (July 26,
2019), https://www.claimsjournal.com/news/west/2018/07/26/285955.
htm [https://perma.cc/4B7S-CTZK].
79. Cal. S.B. 901.
80. Id.
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E.

Utility Arguments Against Inverse Condemnation
and Strict Liability

PG&E wants to either eliminate strict liability on inverse
condemnation wildfire claims or guarantee that PG&E
can pass those claims on to ratepayers.81 PG&E poured
resources into this lobbying fight.82 For the 2017-2018 session, PG&E spent $11.8 million on lobbying efforts and
PG&E continues to lobby aggressively to repeal inverse
condemnation.83 PG&E argues that the CPUC’s denial of
SDG&E’s attempt to recover $379 million in 2015 and the
California Court of Appeals’ denial of the petition for writ
of review of the CPUC’s decision84 contradict the legal justification for extending inverse condemnation to a privately
owned utility in the first place.85 While a true public entity
would pay inverse condemnation damages and then have
a guaranteed ability to socialize the damages by recouping
costs from the general public through taxes or utility rate
increases,86 privately owned utilities, like PG&E, defer to
a CPUC that no longer guarantees rate recovery for inverse
condemnation claims.87 PG&E therefore, unlike a public
entity, has no guarantee that it can engage in the “very lossspreading that forms the constitutional underpinning of
inverse condemnation.”88
PG&E and other privately-owned utilities in California
raise additional legal arguments as to why inverse condemnation should not apply to wildfire costs. PG&E argues that
extending inverse condemnation without guaranteed rate
recovery violates a fundamental canon of utility and electricity law.89 In Hope Natural Gas,90 the United States Supreme
Court held that a public utility’s rates must “enable the
company to operate successfully, to maintain its financial
integrity, to attract capital, and to compensate its investors
for the risks assumed.”91 Extending inverse condemnation
to wildfire claims without a guaranteed rate recovery would
81. Kathleen Ronayne, PG&E Spent Most for 2018 Lobbying, CapRadio (Feb.
1, 2019), https://www.capradio.org/articles/2019/02/01/pge-spent-mostfor-2018-lobbying/ [https://perma.cc/MV3W-YEGY].
82. See Lobbying Activity Pacific Gas and Electric Company and Its Affiliated Entities, Cal. Sec’y of State http://cal-access.sos.ca.gov/Lobbying/Employers/
Detail.aspx?id=1146888&session=2017&view=activity [https://perma.cc/
P2T8-YGBU].
83. Id.
84. San Diego Gas & Elec. v. Pub. Util. Comm’n, No. 17-11-033 (Cal. Ct.
App. Nov. 13, 2018) (order denying writ of review).
85. Petition for Review, Pac. Gas & Elec. Com. v. Superior Ct. of Cal. for S.F.,
No. A154847 at 9 (Cal. Ct. App., Sept. 27, 2018). PG&E points to the text
of Pac. Bell Tel. Co. v. S. Cal. Edison Co., 208 Cal. App. 4th 1400 (2012),
that refers to how the privately owned utility “ha[d] not pointed to any
evidence to support its implication that the [CPUC] would not allow [the
utility] adjustments to pass on damages liability during its periodic reviews.”
Petition for Review. Id. at 14 (citing Pac. Bell, 208 Cal. App. 4th at 1407).
The justification for inverse condemnation is spreading the loss among the
benefitted public. Id. at 13.
86. Petition for Review, supra note 85, at 9.
87. See Cal. Const., art. XII, § 6. PG&E argues that the previous cases that extended inverse condemnation to privately owned utilities expressly assumed
that private utilities, like true public utilities, would be able to spread inverse
condemnation costs among the benefited public. See Petition for Review,
supra note 85, at 9; Barham v. S. Cal. Edison Co., 74 Cal. App. 4th 744,
753 (1999).
88. Petition for Review, supra note 85, at 11.
89. Id. at 19–20.
90. Fed. Power Comm’n v. Hope Nat. Gas Co., 320 U.S. 591, 605 (1944).
91. Petition for Review, supra note 85, at 20.
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debilitate the company’s ability to operate successfully, thus
violating Hope Natural Gas.92
California private utilities also argue that inverse condemnation should not extend to allegations of unintentional
and accidental wildfire damage.93 Damages should only be
“compensable under inverse condemnation when it is the
‘necessary consequence’ of the public improvement ‘as deliberately designed or constructed.’”94 To date, policymakers
and courts have not adopted these arguments, but PG&E’s
arguments and lobbying efforts appear to be gaining steam.

F.

Inverse Condemnation and Rate Recovery to
Incentivize Vegetation Management

Policymakers have essentially four options regarding inverse
condemnation and rate recovery. The first option is not to
apply inverse condemnation. The second option is to apply
inverse condemnation and guarantee rate recovery. The
third option is to apply inverse condemnation with no rate
recovery. The fourth option, currently in use, is to apply
inverse condemnation but only allow recovery if the utility
shows that its actions were prudent. Each of the four options
has flaws, but the best choice among the four is the current
application of the prudent manager standard because that
option most heavily incentivizes wildfire mitigation while
still allowing PG&E to maintain financial stability if it acts
prudently. In light of PG&E’s continued lobbying and legal
advocacy on this issue, the following discussion defends the
current option and reveals shortcomings of the other three.

1.

Removing Inverse Condemnation and
Strict Liability

The first option for policymakers is to eliminate inverse condemnation and strict liability.
Reducing liability could free up funding to invest in
wildfire mitigation efforts.95 The argument follows that
holding utilities strictly liable drains the utilities budget
92. See S. Cal. Edison Co. v. Pub. Utils. Comm’n, 20 Cal. 3d 813, 818–19
(1978); Pac. Tel. & Tel. Co. v. Pub. Utils. Comm’n, 62 Cal. 2d 634, 644–45
(1965).
93. Petition for Review at 11, Edison Int’l v. Super. Ct., No. S253094 (Cal.
Dec. 18, 2018) [hereinafter Edison’s California Supreme Court Petition
for Review] (citing Customer Co. v. City of Sacramento, 10 Cal. 4th 368,
382 (1995)) (“[I]nverse condemnation liability, absent fault, [is limited] to
physical injuries of real property that were proximately caused by the improvement as deliberately constructed and planned.”). The argument turns
on how inverse condemnation applies when the government—or an entity
akin to the government that has the power of eminent domain—deliberately takes property.
94. Id. at 18. The argument follows that accidental or unintended damages,
as opposed to the “necessary consequence” of the “deliberately designed or
constructed” public improvement, should not implicate inverse condemnation. Id. (citing Customer Co., 10 Cal. 4th at 382) (holding “inverse
condemnation liability, absent fault, [is limited] to physical injuries of real
property that were proximately caused by the improvement as deliberately
constructed and planned.”).
95. Southern California Edison Company, for instance, argues that that inverse
condemnation will actually hurt renewable and climate smart energy policies that intend to mitigate climate change and wildfires. See Edison’s California Supreme Court Petition for Review, supra note 93.
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otherwise available for wildfire mitigation and renewable
energy investments that address climate change.96 Another
advantage is that removing strict liability could incentivize
more wildfire management, not just reserve available funding for wildfire management. If an entity that pursues diligent and expensive safety procedures faces strict liability for
exorbitant amounts of wildfire damages that are starting to
appear inevitable, the financial incentives to pursue diligent
safety measures may decrease. Alternatively, liability only for
negligent or reckless conduct may create a financial motivation for PG&E to improve its conduct that would, hopefully, result in fewer wildfires.97
These arguments have some appeal, but the appeal is
surface-level. Policymakers would be betting on PG&E to
invest in safety measures and wildfire reduction efforts. That
means betting on an entity that displays a “lack of safety”
that is “unique”98 and hosts a “rap sheet much longer than
any other utility.”99 Policymakers would be relying on an
entity to voluntarily improve its actions that has flaunted
criminal probation, caused death and millions of dollars of
property damage, and recently pled guilty to 84 counts of
manslaughter.100 As Governor Newsom admits, “[PG&E]
cannot be trusted.”101
Moreover, the no-fault standard of strict liability is not
really the issue behind PG&E’s massive liability, inability
to cover wildfire costs, and limited financing for wildfire
mitigation programs. The issue is PG&E’s lack of safety
conduct present throughout its operations.102 For instance,
PG&E pled guilty to 84 counts of involuntary manslaugh96. Id. at 20. This argument draws on how fire suppression efforts continually drain the United States Forest Services budget to mitigate wildfires. See
Elias Kohn, Wildfire Litigation: Effects on Forest Management and Wildfire
Emergency Response, 48 Env’t L. 585, 589 (2018). Inverse condemnation
may reduce “the pool of resources needed for further investment into research and development and grid hardening technologies that can combat
the effects of drought and climate change and the escalating wildfire risk.
See Edison’s California Supreme Court Petition for Review, supra note 93;
see also Petition for Review, supra note 85, at 18. PG&E argues that the
effect will harm the entire state of California. See id. Specifically, PG&E
argues that inverse condemnation applied against privately owned utilities
will have “grave consequence” for the State of California where private utilities will “potentially face increased insurance costs, decreased rates of return
and diminished interest from investors in the capital markets” with “ripple
down effects throughout the state economy.” Id.
97. PG&E has voiced similar sentiments and states that: “[u]nder inverse condemnation, energy companies face massive, essentially uninsurable risks,
even when they have followed established safety and compliance rules.” Peter Blumberg, Top California Court Denies PG&E Bid to Undo Fire Liability,
Environmental Due Diligence Guide Report (BNA) (Aug. 16, 2018).
If PG&E is protected when it takes safety measures and punished when it
does not, instead of punished under a strict liability scheme, then PG&E
may indeed finally figure out how to ramp up safety measures and accomplish vegetation management. The logic might follow that safety measures
will reduce wildfires, but the complete suppression of electrical equipment
starting wildfires is impossible, and if PG&E is going to be liable for exorbitant amounts of money from inevitable wildfires, then corporate decision
makers may view investing in more safety measures as dollars thrown away.
98. Penn et al., supra note 5.
99. Bennett, supra note 53.
100. Kavya Balaraman, PG&E Reaches Deal With Newsom, Pleads Guilty to Involuntary Manslaughter as Bankruptcy Reorganization Deadline Nears, Util.
Dive (Mar. 24, 2020), https://www.utilitydive.com/news/pge-reachesdeal-with-newsom-pleads-guilty-to-involuntary-manslaughter-as/574718/
[https://perma.cc/DP37-PQ6E].
101. Penn et al., supra note 5.
102. See infra Part IV, for a longer discussion on PG&E’s conduct showing a
lack of safety.
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ter and admitted that its outdated equipment started the
Camp Fire.103 Subsequent investigations concluded that
PG&E knew the equipment was outdated and could start
a fire, yet took no action to properly manage the outdated
infrastructure.104 PG&E also mismanaged vegetation that
caused the 2015 Butte Fire.105 Regarding eight separate fires
in 2017, PG&E also potentially violated additional California laws.106 These fires, the resulting investigations, and
guilty pleas demonstrate that strict liability is not the reason litigation and wildfire claims currently embroil PG&E.
Even without a strict liability framework, criminal conduct
is punishable and opens a company to negligence claims.
Removing strict liability raises additional problems. The
California Department of Forestry and Fire Prevention
sometimes requires months or years to determine the exact
cause of a fire.107 Strict liability speeds up the litigation and
compensation process and provides faster relief to wildfire victims. PG&E can subsequently spread costs around
through rate recovery—as long as PG&E acted reasonably.
Accordingly, strict liability and inverse condemnation’s
cost sharing principles are preferred from a wildfire disaster
response because strict liability streamlines the compensation process compared to litigating liability for each spark.
Furthermore, changing inverse condemnation upends
a long-standing principle of California law. PG&E enjoys
the benefits of a protected monopoly. As part of that benefit, inverse condemnation is a mechanism to spread costs
among the public. If policymakers want to upend this principle and break up the responsibility of strict liability and
inverse condemnation, they should also break up the attendant protections PG&E enjoys.

2.

No Rate Recovery for Wildfire Costs

The second option for policymakers is to keep inverse condemnation but not to allow cost recovery for wildfires. This
option has received minimal attention. The main issue is
that PG&E would be financially inoperable if it could not

103. See Balaraman, supra note 100. Involuntary manslaughter in California requires “The unlawful killing of a human being without malice in the commission of an unlawful act, not amounting to a felony; or in the commission of a lawful act which might produce death, in an unlawful manner, or
without due caution and circumspection. Cal. Penal Code § 192(b) (West
2007).
104. See Katherine Blunt et al., PG&E Knew for Years Its Lines Could Spark Wildfires, and Didn’t Fix Them, Wall St. J. (July 20, 2019), https://www.wsj.
com/articles/pg-e-knew-for-years-its-lines-could-spark-wildfires-and-didntfix-them-11562768885 [https://perma.cc/V8SW-QFW6].
105. Davis Harper, PG&E to Stop Offering Butte Fire Settlements “at This Time,”
Calaversa Enter. (Jan. 14, 2019), http://www.calaverasenterprise.com/
news/article_f461d088-184d-11e9-8a49-af933b9533cb.html [https://perma.cc/NUX7-7QY2].
106. Gavin Bade, Cal Fire: PG&E Violated State Law in 8 Wildfires Last Year,
Util. Dive (June 11, 2018), https://www.utilitydive.com/news/cal-firepge-violated-state-law-in-8-wildfires-last-year/525405/ [https://perma.cc/
6JMR-FNNW].
107. Robin Epley, Cal Fire Investigation Determines PG&E Lines Caused
Camp Fire, Chico Enter.-Rec. (May 15, 2019), https://www.chicoer.
com/2019/05/15/pge-lines-officially-caused-camp-fire-cal-fire-says/. “Cal
Fire investigators were immediately dispatched to the Camp Fire to determine the origin and cause of the fire” in 2018 and determined the cause of
the fire in 2019. Id.
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recover any wildfire inverse condemnation claims.108 PG&E
would subsequently revisit bankruptcy court after large
wildfire seasons. This arguably cedes management from
policymakers and the CPUC to a bankruptcy court. Just
as upending inverse condemnation would be a dramatic
change, not allowing any cost recovery contradicts the legal
premise of inverse condemnation applied to a utility.

3.

Guaranteed Rate Recovery for Wildfire Costs

The third option guarantees rate recovery under all claims.
Under this option, ratepayers cover wildfire costs through
increased energy bills, even when PG&E does not act prudently. Guaranteed rate recovery does little to incentivize
PG&E to improve wildfire mitigation because PG&E can
recover any costs from inverse condemnation claims by just
increasing rates on its customers. Moral hazard theory suggests that an entity has an incentive to increase risk exposure
when it does not bear the cost of that risk.109 Here, guaranteed rate recovery results in PG&E not bearing the cost
of wildfire risk and therefore likely incentivizing PG&E to
increase wildfire risk exposure.110 Guaranteed rate recovery
creates fewer incentives than removing inverse condemnation entirely. Of the four options regarding inverse condemnation and rate recovery, policymakers should consider this
path the least likely to incentivize vegetation management
and infrastructure upgrades.

4.

Prudent Manager Rate Recovery for
Wildfire Costs

The fourth option is the current rule that applies strict
liability to inverse condemnation and allows PG&E to
recover costs if PG&E demonstrates it acted prudently in
incurring those costs. This option offers policymakers the
most advantages for incentivizing vegetation management
and infrastructure upgrades along power lines. Strict liability streamlines litigation and prevents claimants having
to litigate negligence every time electrical equipment fails
and starts a wildfire.111 PG&E enjoys financial protection
because it may still recover and spread these costs among the
public. Furthermore, PG&E faces a strong incentive to act
prudently and gain CPUC approval to actually spread costs
among the public.
Policymakers can further incentivize vegetation management through the prudent manager standard. The CPUC
should more heavily compare wildfire mitigation plans and
court-ordered wildfire mitigation efforts to the actions that
the utility takes. If those actions do not align, the CPUC
should find that the utility was not prudent and not allow
108. See infra Part V (detailing wildfire claims against PG&E and PG&E’s subsequent bankruptcy due to the inability to pay these wildfire inverse condemnation claims).
109. See, e.g., Definition of “Moral Hazard,” Econ. Times, https://economictimes.
indiatimes.com/definition/moral-hazard [https://perma.cc/6FLY-PYVB]
110. E-mail from Thomas Vogt, Att’y, Perkins Coie LLP, to author (May 27,
2020, 12:51 EST) (on file with author).
111. See infra Section III.F.1.
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cost recovery. This proposal has similarities to how District
Court Judge Alsup ordered PG&E in April of 2019 to stop
issuing dividends and instead fund vegetation management.
Analyzing mitigation plans and court ordered management
is feasible because the CPUC already takes a leading role in
the utility’s mitigation plans.112
Inverse condemnation with prudent rate recovery, however, is no panacea. This option still struggles with remedying the conflict between holding PG&E accountable and
balancing PG&E’s financial viability.113 The option of prudent rate recovery increases the emphasis on holding PG&E
accountable, but also increases the likelihood that PG&E
fails and Californians deal with the fallout of decreased
energy reliability, increased rates, and harming the State’s
economy.114 The following discussion on litigation and
bankruptcy reveals that even when policies and laws hold
PG&E accountable, the policy concern of letting PG&E
fail buffers the actual punishments.

IV.

PG&E Criminal Charges and
Civil Claims

PG&E’s criminal record reveals significant safety and management violations. Courts have punished PG&E for these
violations, but the issue persists.115 Before PG&E caused
major wildfires in 2017 and 2018 and pled guilty to manslaughter for the Camp Fire, PG&E was already convicted
for violating safety requirements, obstructing investigations,
and violating probation.116 First was San Bruno. In 2009,
PG&E natural gas pipelines exploded in San Bruno, California killing eight and injuring 58 people.117 The explosion damaged 108 homes, 38 of which were completely
destroyed.118 In 2016, a federal jury convicted PG&E on five
112. Pursuant to S.B. 901, PG&E, SDG&E, Southern California Edison, Liberty Utilities, Bear Valley Electric Service, and Pacific Power must “annually
prepare and submit wildfire mitigation plans to the PUC for review.” S.B.
901, 2018 Leg., Reg. Sess. (Cal. 2018). The wildfire mitigation plans must
describe plans to prevent, combat, and respond to wildfires affecting service territories. The CPUC then reviews the initial wildfire mitigation plan
submission and may “develop and refine the content” and eventually adopt
the plans. Wildfire Mitigation Plans Background, Cal. Pub. Advoc. Off.,
https://www.publicadvocates.cpuc.ca.gov/general.aspx?id=4238 [https://
perma.cc/J9K9-FXF9]; see also Cal. Pub. Util. Comm’n, R1810007—
Proceeding Order Instituting Rulemaking to Implement Electric
Utility Wildfire Mitigation Plans Pursuant to Senate Bill 901 (Oct.
25, 2018), https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M313/
K781/313781207.PDF [https://perma.cc/T425-H7WD]. An independent
third-party evaluator also reviews and assesses compliance with the wildfire
mitigation plan. See S.B. 901, 2018 Leg., Reg. Sess. § 42 (Cal. 2018). S.B.
901 also mandates greater collaboration between the CPUC and CAL FIRE
regarding date sharing, vegetation management, and inspections. See id.
113. See Company Profile, Pac. Gas & Elec. Co., https://www.pge.com/en_US/
about-pge/company-information/profile/profile.page [https://perma.cc/JW
4N-8CAP] (explaining that PG&E has 5.1 million electric customer accounts and 4.4 natural gas customer accounts from Eureka to Bakersfield
and from the Pacific Coast to the Sierra’s in the east).
114. See, e.g., Nicholas Iovino, Public v. Private: How a State Takeover of PG&E
Might Look in California, Courthouse News Serv. (Nov. 12, 2019),
https://www.courthousenews.com/public-v-private-how-a-state-takeoverof-pge-might-look-in-california/ [https://perma.cc/R5KW-6KQH]; see also
infra Part V.
115. Penn et al., supra note 5.
116. Id.
117. Second Order to Show Cause, supra note 4, at 1.
118. Id.
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felony counts of “knowingly and willfully violating [Natural Gas Pipeline Act] safety standards” and one felony count
of obstructing an investigation by the National Transportation Security Board regarding the San Bruno explosion.119
PG&E’s sentence included a $3 million fine, a five-year probation period, independent safety monitoring, and 10,000
hours of community service.120 PG&E later violated the
terms of its probation.121
Six years after San Bruno, PG&E again failed to maintain its equipment safely. PG&E workers operating near the
Sierra mountains east of Sacramento left a vulnerable pine
tree standing near power lines.122 Wind blew the pine into
PG&E power lines and ignited the Butte Fire on September 9, 2015.123 The Butte Fire led to two fatalities and one
injury; the destruction of 549 homes and four commercial
buildings; and burned over 70,000 acres.124 The CPUC
cited and fined PG&E $8 million for failing to remove the
pine tree, $250,000 for failing to report incidents within
two hours of occurrence during normal working hours or
within four hours of incident occurrence outside of normal working hours, and $50,000 for failing to maintain an
18-inch minimum clearance between overhead conductors
and vegetation.125
The unmanaged lone pine near the Sierras was just one
of many PG&E violations that occurred after the San
Bruno fire. In 2017, the California Department of Forestry and Fire Prevention referred investigations for eleven
fires to district attorneys’ offices. At least three of those
eleven fires violated Section 4293 of the California Public
Resources Code.126 For the LaPorte, Cherokee, and Honey
Fires from 2017, PG&E reached a $1.5 million settlement
with the Butte County District Attorney’s Office.127 Under
the settlement agreement, PG&E will fund fire prevention
119. First Order to Show Cause, supra note 21, at 1.
120. PG&E Ordered to Develop Compliance and Ethics Program as Part of Its Sentence for Engaging in Criminal Conduct, U.S. Dep’t of Just. (Jan. 26, 2017),
https://www.justice.gov/usao-ndca/pr/pge-ordered-develop-complianceand-ethics-program-part-its-sentence-engaging-criminal [https://perma.cc/
3WMZ-3DVY].
121. The terms of the probation that PG&E failed were when it did not adequately notify the probation monitor that the Butte County District
Attorney’s office was investigating PG&E criminal actions involving fires
during 2017. United States’ Response to Court’s Notice Regarding California Wildfires, at 2, United States v. Pac. Gas and Elec. Co., CR-14-00175WHA (N.D. Cal. Dec. 31, 2018).
122. Penn et al., supra note 5; Veronica Rocha, Cal Fire Seeks $90 Million From
Utility Company for Deadly Butte Fire Sparked by Power Line, L.A. Times
(Apr. 28, 2016, 1:28 PM), https://www.latimes.com/local/lanow/la-me-lncal-fire-seeks-90-million-20160428-story.html.
123. Rocha, supra note 122.
124. Penn et al., supra note 5; Rocha, supra note 122.
125. Cal. Pub. Util. Comm’n., Citation No. D.16-09-055 E.17-04-001
(2017).
126. That Code requires utilities to maintain a clearance distance “in all directions between all vegetation and all conductors which are carrying electric
current” and to trim or remove hazardous trees or limbs that “may contact
the line from the side or fall on the line.” Cal. Pub. Res. Code § 4293
(West 2015).
127. Cal. Pub. Utils. Comm’n, Citation Issued Pursuant to Decision
16-09-055, Citation No. D.16-09-055 E.17-04-001 (Apr. 25, 2017),
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/
News_Room/E1704001E2015091601Citation20170425.pdf
[https://
perma.cc/2HUN-6RQM]; see also Press Release, Mike Ramsey, Butte Cnty.
Dist. Att’y, and Sumeet Singh, Vice President, PG&E Cmty. Wildfire Safety
Program, Butte County DA and PG&E Reach $1.5 Million Settlement on
October 2017 Fires (Oct. 5, 2018).
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and communications programs for at least four years to
inspect and clear vegetation from its power lines and fund
personnel and equipment to improve wildfire safety along
the power lines.128
Regarding the 2018 Camp Fire, PG&E had knowledge,
before electrical equipment ignited, that electrical structures
in the region were corroded and at risk of collapsing.129
PG&E also knew that the area was a wildfire risk zone that
faced strong winds.130 Due to PG&E’s conduct leading up
to the Camp Fire, the California Attorney General’s Office
filed an amicus brief regarding PG&E’s potential criminal
liability and stated that “recklessly operating or maintaining power lines could implicate three different categories
of California criminal offenses.”131 PG&E subsequently
pled guilty to 84 counts of involuntary manslaughter and
one count of unlawfully starting a fire in connection to the
Camp Fire.132
Since 2009, when the San Bruno gas explosion killed
eight people, courts have repeatedly sanctioned PG&E. Yet,
the misconduct continues. Courts and policymakers must
weigh the costs and benefits of punishing a monopoly that
serves the public.133 The Camp Fire manslaughter plea may
show a willingness to escalate the charges against PG&E,
but the actual punishment attached to the plea is nominal.134 If PG&E’s monopoly status and provision of electricity to the public buffers the severity of punishment, none of
those available buffered punishments may actually induce
adequate safety and management practices. On the other
hand, severe punishments that cripple PG&E could hurt
ratepayers and California residents. This dilemma under the
current framework calls for a new approach.

V.

Bankruptcy: Financial Viability or
Accountability for PG&E

Bankruptcy court raises the same conflict between holding PG&E accountable and keeping PG&E financially
viable. When PG&E was initially held accountable for the
2017 and 2018 wildfires, PG&E filed for bankruptcy and
received an escape route.135 As fire seasons continue to burn
California, maintaining strict liability and inverse condemnation with prudent rate recovery could likely lead PG&E
back to bankruptcy court in the future.136 Therefore, at the
end of the accountability road, bankruptcy court provides
another way to keep PG&E financially viable.
128. Id.
129. Penn et al., supra note 5.
130. Id.
131. Attorney General’s Amicus Brief Regarding PG&E’s Potential Criminal Liability at 2, United States v. Pac. Gas & Elec., 3:14-CR-00175-WHA (N.D.
Cal. Dec. 28, 2018). The three categories are misdemeanor offenses related
to vegetation and power lines, felony and misdemeanor offenses for starting
a fire, and implied-malice murder and involuntary manslaughter for homicide offenses. Id.
132. Balaraman, supra note 100.
133. See supra Part IV.
134. Balaraman, supra note 100.
135. See infra notes 138–44.
136. In other words, if PG&E cannot recover certain wildfire costs under the
prudent management standard and if the costs from the wildfire exceeds
PG&E’s purported ability to pay, PG&E might return to bankruptcy court.
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Wildfire claims from 2017 and 2018 pushed PG&E to
file for bankruptcy. By January of 2019, PG&E was aware
of 700 complaints filed on behalf of at least 3,600 plaintiffs
related to the 2017 wildfires.137 Two thousand plaintiffs also
filed 46 complaints connected to the 2018 Camp Fire.138
Governmental entities and insurance carriers also pursued
remedies against PG&E.139 Potential liability for the 2017
and 2018 wildfires, not including damages and penalties for
future claims, may exceed $30 billion.140 PG&E’s insurance
coverage only provided around $840 million for the 2017
wildfires and around $1.4 billion for the 2018 Camp Fire.141
PG&E claimed that liabilities from the 2017 and 2018 wildfires led PG&E to preemptively file for Chapter 11 bankruptcy in January 2019142 when it listed $51.69 billion in
debts and $71.39 billion in assets.143
Under these bankruptcy proceedings, banks, attorneys,
and other specialists fare well. In the current Chapter 11
bankruptcy proceeding, PG&E remained in control of its
assets and property as a “debtor in possession.”144 To continue operations during the bankruptcy process, PG&E
secured $5.5 billion in financial commitments from JP Morgan Chase, Bank of America Merrill Lynch, Barclays Bank
PLC, and Citigroup Global Markets, Inc.145 JP Morgan
secured $250 million worth of debt with a senior secured
bridge loan for a term of six months to PG&E.146 PG&E’s
accounts receivable will serve as the collateral for JP Morgan’s
loan and the $250 million worth of debt enabled PG&E to
continue operations during the time that the utility waited

137. Robert J. Gayda & Catherine V. LoTempio, PG&E II: Utility’s Second Bankruptcy to Have Far Reaching Implications, Feb. 15, 2019, at 2, 2019 WL
639401.
138. Id. Claims for the 2017 wildfires include numerous class actions seeking to
certify classes of wildfire victims.
139. See id.
140. Gavin Bade, PG&E to File for Bankruptcy Protection as California Wildfire
Costs Mount, Util. Dive (Jan. 14 2019, 12:39 PM), https://www.utilitydive.com/news/pge-to-file-for-bankruptcy-protection-as-california-wildfire-costs-mount/545974 [https://perma.cc/6TZZ-XAMK].
141. Gayda & LoTempio, supra note 137.
142. Bade, supra note 140.
143. Subrat Patnaik, PG&E in California Files for Bankruptcy in Wake of Wildfire
Liabilities, Ins. J. (Jan. 29, 2019) https://www.insurancejournal.com/news/
west/2019/01/29/516043.htm [https://perma.cc/A3M9-6EBP].
144. 11 U.S.C. §§ 1107, 1303 (2018). The debtor proposes a plan to pay
creditors with future income and the creditors vote on the plan. Id. If the
creditors approve the plan the court will confirm the plan, provided other
requirements are satisfied. 11 U.S.C. § 1129(a) (2018). If creditors vote
against the plan, the debtors can “cramdown” the plan on dissenting creditors. 11 U.S.C. § 1129(b) (2018). If no plan is confirmed, the case will be
converted to a Chapter 7 liquidation bankruptcy case or dismissed. Linda
J. Risch & Stephen L. Spinuck, Problems and Materials on Secured
Transactions 31 (West Acad. Publ’g 2006). Under a Chapter 7 bankruptcy proceeding, the bankruptcy court may discharge personal liability on all
pre-petition debts, pending additional conditions. Id. This discharge nullifies creditors attempts to collect the discharged obligation in the future. Id.
at 32.
145. PG&E Corp., Pac. Gas & Elec. Co., Report (Form 8-K) (Jan. 21, 2019).
The debtor in possession financing of $5.5 billion would take the form of a
revolving credit facility in an aggregate amount of $3.5 billion, a term loan
facility in an aggregate principal amount of $1.5 billion, and a delayed draw
term loan facility in an aggregate principal amount of $500 million. Id.
146. Wolf Richter, Prepping for Bankruptcy, PG&E Secures $5.5 Billion in “Debtor-in-Possession” Financing. What Is “DIP” Financing? Wolf St. (Jan. 22,
2019), https://wolfstreet.com/2019/01/22/prepping-for-bankruptcy-pgesecures-5-5-billion-in-debtor-in-possession-financing-what-is-dip-financing/ [https://perma.cc/5SV7-V94J].
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for the potential $5.5 billion.147 PG&E’s assets secure the
debtor in possession financing and the financing enjoys
a “super priority” over other claims.148 This means that if
PG&E defaulted, the banks would have acquired PG&E’s
assets to satisfy their debt before PG&E’s assets were used
to satisfy any other debt.149 Or, if PG&E collapsed and
the bankruptcy court liquidated the utility, the four banks
would have acquired PG&E’s assets.150 Bank creditors fare
well under either scenario of a default or bankruptcy restructuring.151 Similarly, lawyers and bankers benefit from such
proceedings because PG&E will pay them an estimated
$1.6 billion.152 This is capital wasted from otherwise needed
vegetation management, infrastructure upgrades, and payment to wildfire victims.
The bankruptcy process softened accountability against
PG&E in exchange for promoting financial viability for
PG&E’s near future. The CPUC imposed a $1.937 billion
penalty on PG&E for the 2017 and 2018 wildfires.153 This
was the largest penalty the CPUC ever imposed.154 The
CPUC, however, suspended PG&E’s obligation to pay an
additional $200 million fine because paying the fine could
jeopardize PG&E’s ability to exit bankruptcy.155 In addition, because of bankruptcy, PG&E may not have to honor
renewable energy contracts involving $42 billion in power
purchase agreements.156 Some PG&E investors offered the
company financing to avoid the bankruptcy process entirely
arguing that the bankruptcy process would hurt wildfire
victims and California as a whole.157 PG&E dismissed these
offers, however, and chose bankruptcy protection from
future claims.158
147. PG&E Corp., Pac. Gas & Elec. Co., Entry Into a Material Definitive Agreement (Form 8-K) (Jan. 21, 2019).
148. Id.
149. Id.
150. Id.
151. Risch & Spinuck, supra note 144, at 38. “Secured creditors feast first on
the estate’s buffet of assets, leaving the unsecured creditors to nibble on
whatever crumbs remain afterwards.” Id.
152. PG&E to Use Funds for Wildfire Victims to Pay for Camp Fire Crimes, CBS S.F.
(Mar. 27, 2020, 8:08 PM), https://sanfrancisco.cbslocal.com/2020/03/27/
pge-use-funds-wildfire-victims-pay/.
153. Cal. Pub. Utils. Comm’n, Decision Approving Proposed Settlement
Agreement With Modifications, Investigation 19006-015 (2020).
154. Kavya Balaraman, CPUC Imposes Largest Ever Penalty of $1.9B on PG&E
for Northern California Wildfires, Util. Dive (May 11, 2020), https://www.
utilitydive.com/news/cpuc-imposes-largest-ever-penalty-of-19b-on-pge-fornorthern-california/577625/ [https://perma.cc/7CQ4-X4DE].
155. Id.
156. Robert Mullin & Hudson Sangree, PG&E Wants to Undo Contracts, Revamp
Biz in Bankruptcy, RTO Insider (Jan. 29, 2019), https://www.rtoinsider.
com/pge-ppas-bankruptcy-110103/ [https://perma.cc/8NUK-476S]; Robert Walton, PG&E Asks Bankruptcy Court to Approve “Discounted” PPAs for
Storage and Renewable Projects, Util. Dive (Aug. 2, 2019), https://www.
utilitydive.com/news/pge-asks-bankruptcy-court-to-approve-discountedppas-for-5-clean-energy/560066/ [https://perma.cc/KLE4-JNYV]. As of
May 2020, PG&E was able to favorably renegotiate power purchase agreements for five renewable energy projects.
157. Press Release, BlueMountain Capital Management LLC, Letter to PG&E
Shareholders (Jan. 24, 2019), https://www.sec.gov/Archives/edgar/data/
1004980/000119312519015348/d665644ddfan14a.htm [http://perma.
cc/SEZ7-H4NJ]. BlueMountain Capital Management, LLC, an asset
management group and shareholder of PG&E, for instance, worried that
Chapter 11 bankruptcy will fail “the Company, wildfire victims, customers,
employees, creditors, shareholders and the people of California.” Id.
158. Robert Walton, PG&E Files for 2nd Bankruptcy, Ignoring Investor Pleas,
Util. Dive (Jan. 29, 2019), https://www.utilitydive.com/news/pge-filesfor-2nd-bankruptcy-ignoring-investor-pleas/547036/ [https://perma.cc/
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Likewise, the ongoing Camp Fire resolution is dragging
many wildfire victims through the conflict of promoting the
utility’s financial existence over holding it truly accountable.
After the Butte Fire in 2015,159 which led to more than $1
billion in damages,160 PG&E settled close to 3,000 of the
4,000 private claims from property owners who suffered
from the fire.161 PG&E, however, stopped making settlement offers to the over 1,000 unsettled claims to the fire
victims162 and stopped paying settlements already reached163
purportedly as a result of the recent wildfire litigation and
bankruptcy proceedings connected to the Camp Fire.164
The Chapter 11 bankruptcy further complicates the ability
of 2017 and 2018 wildfire victims to receive compensation
because their potential tort claims take a back seat to the
secured credit PG&E owes.165
Regarding Camp Fire victims specifically, PG&E may
actually use $4 million allocated to the $13.5-billion Fire
Victim Trust that was set up during its bankruptcy after the
wildfire to instead pay the criminal fines from the Camp
Fire.166 As of August 2020, two victims have resigned from
the committee overseeing wildfire claims due to their misgivings about these proceedings,167 and others lament that
a fine or fee against a company that ultimately draws its
money from the public—and destroyed their entire community—is inadequate punishment.168
The bankruptcy proceedings inevitably directed components of wildfire mitigation. Bankruptcy court, however,
is not intended to deal with the added variable of reoccurring and worsening conditions of the wildfire crisis. Consider, for instance, what happens if (or when) another set
of disastrous wildfires occur in the near future that cause
PG&E to default again, perhaps even while PG&E has not
satisfied its current loans and fines. Consider the hindsight
judgement about continuing the status quo if PG&E fails,
again, to manage its vegetation and another mismanaged
pine hits power lines and starts a fire. Like déjà vu, PG&E
5JR7-RRLE] (explaining that “a consortium of investors including Elliott
Management offered PG&E $4 billion in funding to help it avoid bankruptcy. Bloomberg reported at least one other group, including Citadel LLC
and Apollo Global Management, were putting together a rival offer.”).
159. See Rocha, supra note 122.
160. Richard Gonzales, California Utility PG&E to Pay $1 Billion to Local Governments for Wildlife Damage, NPR (June 18, 2019), https://www.npr.
org/2019/06/18/733897949/utility-giant-pg-e-to-pay-1-billion-to-california-governments-for-wildfire-damag [https://perma.cc/9F8M-DU5K].
161. Harper, supra note 105.
162. Id.
163. Joel Rosenblatt, PG&E Won’t Commit to Paying Settlements to 2015 Fire
Victims, Bloomberg News (Jan. 17, 2019), https://www.bloomberg.com/
news/articles/2019-01-17/pg-e-won-t-commit-to-paying-settlements-with2015-fire-victims [https://perma.cc/5ZQT-7XHM].
164. Harper, supra note 105.
165. See infra notes 153–64.
166. See PG&E to Use Funds for Wildfire Victims to Pay for Camp Fire Crimes,
supra note 152.
167. Id.
168. Olivia Rosane, PG&E Pleads Guilty to Involuntary Manslaughter for
Sparking California’s Deadliest Fire, EcoWatch (Mar. 24, 2020), https://
www.ecowatch.com/pge-california-fire-manslaughter-plea-2645574284.
html?rebelltitem=1#rebelltitem1 [https://perma.cc/M38B-3P7R] (stating
that “Paradise resident Kirk Trostle, who lost his home to the flames and
saw his family dispersed after the fire, told The New York Times he wanted
to see charges brought against PG&E officers. ‘They decimated my entire
town,’ Mr. Trostle said. ‘To me, this [plea] is just a drop in the bucket for
what should be happening to PG&E.’”).
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would likely reappear in bankruptcy court to discuss the
inability to pay past settlements and the renegotiation of
prior contracts. This cycle lacks tools to proactively treat the
issue of utility caused wildfire ignitions. California needs a
new approach.

VI. Proposal: Environmental Resilience and
Economic Stimulus
Not all fires are preventable. Indeed, living with and mitigating wildfires is a new reality for the West.169 Many of
PG&E’s wildfires, however, were preventable.170 Strict
liability, criminal charges, civil claims, and bankruptcy
have not spurred adequate solutions and flirting with more
of the same approaches promises similarly limited outcomes.171 As long as PG&E continues as a monopoly of an
essential service, truly biting punishment that deters and
controls PG&E’s behavior is likely illusory.172 Restructuring PG&E in a way that protects the public from wildfires
and continues to offer reliable energy service offers more
potential to remedy the conflict between accountability
and financial viability.
This proposal suggests a partial restructuring that targets the primary issue driving wildfire ignitions: California
would assume responsibility for vegetation management
and infrastructure upgrades. In the process, California
would intentionally employ residents to recover from the
economic shock of COVID-19 and advance overdue environmental objectives.

Meanwhile, the economic shock hitting the United States
and California economies is “unprecedented.”177 California
lost a total of 2.6 million jobs since the start of COVID and
as of August 2020 was still down 1.7 million jobs after a
short recovery that the upcoming winter months and resurgence of the virus could wipe out.178 Leading economists
are calling for “expansive additional measures” to respond
to this unprecedented economic shock.179 In short, there are
insufficient workers to maintain and upgrade PG&E power
lines to prevent wildfires at the same time that millions of
people lost their jobs in an economic crisis that requires
expansive stimulus measures.
The best solution to address both a shortage of labor for
the wildfire ignition problem and the COVID-19 economic
shock is for California to take an incremental step to restructure PG&E. As part of that incremental restructuring, California should reduce PG&E’s authority and responsibility
over transmission and distribution lines. California should
assume responsibility for managing vegetation, upgrading
electrical infrastructure, and employing residents to complete this work. The work would create a wave of employment to manage the 70,000 square miles of service area,
81,000 miles of overhead distribution power lines, and
18,000 miles of overhead transmission power lines.180

B.

Employment Stimulus Models

According to PG&E, the problem with improving vegetation management is insufficient labor.173 In 2019, PG&E
had more than 3,500 employees and contractors performing vegetation management.174 PG&E estimates that the
Northern District of California’s court ordered vegetation
management would require more than 650,000 full time
employees.175 PG&E also alleged that “limited personnel”
and an inability “to secure the requested number of personnel” would prevent the necessary vegetation management.176

California enjoys numerous options to implement this proposal. The New Deal’s Tennessee Valley Authority and the
Civilian Conservation Corps provide a tested template for a
public works model. The Tennessee Valley Authority operated over 40,000 square miles to provide electricity, mitigate
environmental hazards, conduct forestry, and improve the
economic well-being of residents.181 The Civilian Conservation Corps “combined the functions of relief and forestry”
to fight fires and build infrastructure.182 This proposal calls
for a similar measure of forestry, construction, and economic relief to prevent wildfires. California could upgrade
and manage segments of PG&E’s 70,000 square mile service territory to reduce wildfire risks while improving the
economic well-being of residents. Numerous states and local
governments are already actively using New Deal-era programs as a template to develop economic stimulus models to
combat COVID-19’s economic impact.183

169. See Kohn, supra note 96, at 589.
170. See Kavya Balaraman, PG&E Failed to Properly Inspect Tower That Caused
Camp Fire: CPUC Safety Investigators, Util. Dive (Dec. 4, 2019), https://
www.utilitydive.com/news/pge-failed-to-properly-inspect-tower-thatcaused-camp-fire-cpuc-safety-in/568407/ [https://perma.cc/VME4-83N4].
PG&E failed to properly maintain vegetation and upgrade electrical equipment that caused fires like the Camp Fire. Id.
171. See infra Parts III–V.
172. See infra Part IV.
173. See 2019 Wildfire Safety Plan, supra note 6, at 1, 75 PG&E states that
“no successful solution has been identified for enticing utility-qualified
workers to California for a long-term engagement.” Id. at 7, 83.
174. Pac. Gas & Elec. Co., Wildfire Mitigation Plan, Order Instituting
Rulemaking to Implement Elec. Util. Wildfire Mitigation Plans
Pursuant to Senate Bill 901 (2018) R.18-10-007 (Oct. 25, 2018).
175. Walton, supra note 24.
176. Pac. Gas & Elec. Co., Amended 2019 Wildfire Safety Plan, 81, 83
(Feb. 6, 2019); see also 2020 Wildfire Mitigation Plan, supra note 11, at

1, 35 (stating that “[q]ualified Electrical Workers and Vegetation Management Professionals are all in high demand inside and outside California.”).
177. Edward Lempinen, COVID-19: Economic Impact, Human Solutions, Berkley News (Apr. 10, 2020), https://news.berkeley.edu/2020/04/10/covid19-economic-impact-human-solutions/ [https://perma.cc/E8E2-H5ZU].
178. Alissa Anderson, COVID-19 Recession at Six Months: California’s Unemployment Remains High, CA Budget & Policy Center (Sep. 2020), https://
calbudgetcenter.org/resources/californias-unemployment-remains-high/
[https://perma.cc/44QG-JT6T].
179. Lempinen, supra note 177.
180. Pac. Gas & Elec. Co., Wildfire Mitigation Plan, R.18-10-007, at 76
(Feb. 6, 2019).
181. See Darren M. Springer, Reimagining the WTO: Applications of the New
Deal as a Means of Remedying Emerging Global Issues, 29 Vt. L. Rev. 1067,
1078–79 (2005).
182. Id. at 179.
183. See, e.g., Press Release, Joe Neguse, Member, House of Representatives, Congressman Joe Neguse Introduces Bill to Make Major Investments in Wild-
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Alternatively, or concurrently, California could follow PG&E’s practice of contracting vegetation management.184 California could intentionally contract with small
businesses in the form of local forestry crews and other
laborers.185 Some rural California mill towns have never
economically recovered from shifting timber production.
This proposal offers an employment opportunity that can
benefit these communities. Another model draws from the
Urban Resources Initiative that conducts urban forestry in
New Haven, Connecticut. The Urban Resources Initiative
trains and employs individuals with employment barriers
due to their contact with the criminal justice system to
conduct urban forestry.186 Similar to the Urban Resources
Initiative, but on a much larger scale, California could
offer training and employment options for individuals with
employment barriers to conduct vegetation management
and upgrade infrastructure.187
California holds more tools to scale job training and
entice employment than PG&E.188 Moreover, California
can direct the employment options in a way that benefits
a wide array of its residents rather than submit to shareholder priorities.

C.

Building Environmental Resilience

Representative Alexandria Ocasio-Cortez and Senator Ed
Markey proposed the Green New Deal resolution in February 2019 that articulates many critical and overdue environmental objectives.189 The Green New Deal aims to curb
fire Prevention, Outdoor Recreation, and Public Lands Restoration as Part
of Covid-19 Economic Stimulus Efforts (June 18, 2020), https://neguse.
house.gov/media/press-releases/congressman-joe-neguse-introduces-bill-tomake-major-investments-in-wildfire-prevention-outdoor-recreation-andpublic-lands-restoration-as-part-of-covid-19-economic-stimulus-efforts
[https://perma.cc/BVC7-E5LU]; Peter Hall, Modeled After Roosevelt’s New
Deal, Wolf ’s Coronavirus Recovery Plan Seeks to Create Jobs for the Unemployed,
Morning Call (May 24, 2020), https://www.mcall.com/coronavirus/
mc-nws-coronavirus-wolf-commonwealth-civillian-corps-20200516-pjad2
lfmyvbsljfmmfpredpcxi-story.html.
184. See Balaraman, supra note 26.
185. Some social infrastructure for this option is underway already. SB 901 expanded wildfire mitigation plans, utilities collaboration with CAL FIRE,
forestry management and fuel reduction policies, and required the development of a list of approved independent evaluators with experience in assessing the safe operation of electrical infrastructure. See S.B. 901, 2018 Leg.,
Reg. Sess. § 626 (Cal. 2018).
186. See Urban Res. Initiative, GreenSkills, Yale Sch. of the Env’t, https://uri.
yale.edu/programs/greenskills [https://perma.cc/9MR6-RUPD].
187. California has paid prisoners $1 a day to fight wildfires to assist in suppress
the wildfires hitting the state. Those individuals are then unable to find
similar employment after their release. See Mihir Zaveri, As Inmates, They
Fight California’s Fires. as Ex-Convicts, Their Firefighting Prospects Wilt, N.Y.
Times (Nov. 15, 2018), https://www.nytimes.com/2018/11/15/us/california-paying-inmates-fight-fires.html [https://perma.cc/2STG-TFUK]. This
current model underpays prisoners to conduct hard labor and then takes
little action to assist in their challenges to find employment after release.
Alternatively, rather than underpay prisoners to fight wildfires, this proposal
creates employment options for individuals who are frequently stigmatized
and excluded from employment. Moreover, this proposal creates those employment options through proactive steps to prevent future wildfires rather
than waiting until fires are already raging. See generally Kohn, supra note
96 (criticizing wildfire suppression versus active and preventative wildfire
mitigation and proposing collaboration between public and private entities
to promote wildfire management rather than suppression).
188. Compare supra notes 27–31 with Zaveri, supra note 187.
189. Press Release, Sen. Ed Markey, U.S. Senate, Sen. Markey and Rep. OcasioCortez Introduce Green New Deal Resolution (Feb. 7, 2019), https://www.
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climate change and improve infrastructure while prioritizing equitable employment and social justice.190 The Green
New Deal resolves that the Federal Government has a duty
to create “good, high-wage jobs” and “economic security for
all people of the United States,” as well as “to invest in infrastructure and industry of the United States to sustainably
meet the challenges of the 21st century.”191 This proposal
provides California an opportunity to advance these goals.
This proposal would create “good, high-wage jobs.”192
As discussed above, vegetation management would create
employment options.193 Upgrading infrastructure, by burying power lines and expanding distributed energy resources,
would create additional high-wage jobs.194 For example,
in higher wildfire and wind risk areas, PG&E is shutting
off sections of the grid to avoid the risk of live power lines
sparking fires.195 Additionally, PG&E has undertaken a system hardening plan which includes burying power lines to
reduce wildfire risks and the need for shutoffs.196 The challenge is that burying power lines requires significant labor
and cost that PG&E likely would not, or perhaps could not,
ever allocate.197
markey.senate.gov/news/press-releases/senator-markey-and-rep-ocasio-cortez-introduce-green-new-deal-resolution [https://perma.cc/WA5U-NS5B].
190. H.R. Res. 109, 116th Cong. (2019). The name derives from the 1930’s New
Deal initiatives. Sophie White, The Art of the Green New Deal, Geo. Env’t
L. Rev. Online, Mar. 6, 2019, at 1.
191. Green New Deal, H.R. Res. 109, 116th Cong. (2019).
192. See id.
193. See supra notes 30–31 and accompanying text.
194. See PG&E Power Pathway Flyer: Bridge to Pre-Apprentice/Utility Worker,
Pac. Gas & Elec. Co., https://www.pge.com/includes/docs/pdfs/about/careers/powerpathway/courseschedule/bridge_pre_apprentice_utility_worker_flyer_sjcc.pdf [https://perma.cc/6H9H-Z5EX] (establishing that the
pay rate for pre-apprentice utility workers starts at $25/hr); see also Pacific
Gas and Electric Company Basic Wage Schedule—Five-Day Week Basis, Effective January 1, 2017 Through December 31, 2019, IBEW 1245 (2d ed.
Apr. 2017), https://ibew1245.com/wp-content/uploads/2017/04/ExhibitX-2017-2019-Second-Edition-April-2017.pdf
[https://perma.cc/5E2AJG32] (providing the pay scale for many PG&E workers).
195. Public Safety Power Shutoff, Pac. Gas & Elec. Co., https://www.pge.com/
en_US/safety/emergency-preparedness/natural-disaster/wildfires/publicsafety-power-shutoff-faq.page [https://perma.cc/NEK9-A8U8] (explaining that a “Public Safety Power Shutoff” or “PSPS” occurs when PG&E
finds it is necessary to shutoff power in the interest of public safety).
196. See Public Safety Power Shutoff Policies and Procedures, Pac. Gas & Elec.
Co., 15–16 (Aug. 2020), https://www.pge.com/pge_global/common/
pdfs/safety/emergency-preparedness/natural-disaster/wildfires/Public-Safety-Power-Shutoff-Policies-and-Procedures.pdf [https://perma.cc/7RHA65K3]; see also Facts About Undergrounding Electric Lines, PG&E Currents (Oct. 31, 2017), https://www.pgecurrents.com/2017/10/31/factsabout-undergrounding-electric-lines/ (defining undergrounding as “the
process of building electric infrastructure, such as electric distribution
lines and other electrical facilities, in trenches underground”; “. . . underground lines are not immune to weather damage and are vulnerable to
equipment issues, lightning strikes, flooding, earthquakes, and excavation
damage by a third party”).
197. See, e.g., J.D. Morris, Put PG&E Power Lines Underground? It Can Be
Done—Expensively and Slowly, S.F. Chron. (Oct. 27, 2019) https://www.
sfchronicle.com/california-wildfires/article/Put-PG-E-s-power-lines-underground-It-can-be-14565060.php [https://perma.cc/ZVS8-45SU]; Katie
Dowd, Here’s Why PG&E Doesn’t Put More Power Lines Underground, SFGate (Oct. 26, 2019), https://www.sfgate.com/bayarea/article/pge-underground-power-lines-cost-14503808.php [https://perma.cc/S2YA-ANVS]
(explaining that PG&E burying power lines “would stop lines from sparking wildfires, the cause of multiple destructive fires in recent years. But there
are a number of reasons PG&E hasn’t done much undergrounding—and
most have to do with money.”); Erica Berardi, Experts Say Burying Power
Lines in California to Prevent Wildfires Would Be a Costly Solution, Eng’g
News-Rec. (Nov. 6, 2019) https://www.enr.com/articles/48082-expertssay-burying-power-lines-in-california-to-prevent-wildfires-would-be-a-
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Relatedly, increasing distributed energy resources
(“DER”) would create additional high-wage jobs.198 DER
refer to local energy generation near the point of energy
use.199 Distributed energy often uses green energy microgrid
sources such as solar or wind paired with storage batteries.200
The general strategy from a wildfire mitigation perspective is to deenergize sections of transmission lines facing a
wildfire risk and temporarily rely on the DER. PG&E and
other utilities are attempting to build more DER to reduce
wildfire risks.201 The current scale of deployment, however,
is weak.202 This proposal calls on California to materialize
DER expansion efforts on a significant scale. Such actions
would require investment but promise significant employment and a more resilient and sustainable electric grid.
This proposal also advances the climate and infrastructure goals found in the Green New Deal to “buil[d]
resiliency against climate change-related disasters” by
“repairing and upgrading the infrastructure in the United
States” and “building or upgrading to energy-efficient,
distributed, and ‘smart’ power grids.”203 Burying power
lines eliminates the risk of overhead vegetation striking
the lines. This will significantly reduce wildfire ignitions.
DER similarly reduce wildfire risks and enable localized,
greener, and more resilient energy generation in a manner
unavailable under traditional grid reliance on fossil fuels.
In fact, potential future uses of DER offer to recraft the
traditional utility model to a far more resilient and carbonfriendly alternative.
California can create secondary environmental and
employment benefits from managing vegetation and
upgrading infrastructure, spawning a type of positive
costly-solution [https://perma.cc/6WR5-VY5B] (stating that burying lines
requires large upfront capital but would create employment and essentially
eliminate the wildfire ignition issue for areas where the geography allows
burying the lines to occur).
198. See Ken Silverstein, California to Fight Wildfires With Microgrids and Batteries, Forbes (June 16, 2020) https://www.forbes.com/sites/kensilverstein/2020/06/16/california-energy-regulators-want-to-fight-wildfires-byfacilitating-more-microgrids-and-energy-storage/#748ba7be3314 [https://
perma.cc/Z6KQ-FVGB] (stating that California is pushing for microgrid
development and that its three investor owned utilities are expected to expand microgrid development).
199. About Microgrids, Microgrid Inst., http://www.microgridinstitute.org/
microgrid-background.html [https://perma.cc/K6EL-KSLJ].
200. Id.
201. See, e.g., Kavya Balaraman, PG&E Is Betting Heavily on Microgrids. But Can
It Move Away From Fossil Fuels?, Util. Dive (Jan. 28, 2020), https://www.
utilitydive.com/news/pge-microgrid-public-safety-shutoffs-offers-distributed-energy-request-fossil-fuel-reliance/571017/ [https://perma.cc/53ZSPVW7] (stating that “As California grapples with increased fire risk from
a drier climate and aging utility infrastructure, industry experts have been
eyeing microgrids as a potential way forward for the state’s electrical service.
PG&E, meanwhile, is betting heavily on distributed generation. In December, the utility issued a request for offers for distributed generation-enabled
microgrid services that could power targeted locations during future safety
shut-offs, as well as provide broader reliability to its electric system.”); Julian
Spector, Will PG&E’s Blackouts Catalyze California’s Microgrid Market?,
Greentech Media (Nov. 12, 2019), https://www.greentechmedia.com/
articles/read/will-pges-power-blackouts-catalyze-californias-microgridsmarket [https://perma.cc/5E65-Q3XH].
202. See Ken Silverstein, California to Fight Wildfires With Microgrids and Batteries, Forbes (June 16, 2020), https://www.forbes.com/sites/kensilverstein/2020/06/16/california-energy-regulators-want-to-fight-wildfires-byfacilitating-more-microgrids-and-energy-storage/#103ee99e3314 [https://
perma.cc/3QLH-TSKJ].
203. Green New Deal, H.R. Res. 109, 116th Cong. (2019).
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feedback mechanism spurring additional job growth and
environmental benefits.204 The Green New Deal envisions “working collaboratively with farmers and ranchers
in the United States to remove pollution and greenhouse
gas emissions . . . by investing in sustainable farming and
land use practices that increase soil health.”205 California
could promote sustainable farming and local businesses in
a number of ways. For instance, the program could supply
emerging biochar firms with the cleared vegetation.206 Biochar improves soil health and sequesters carbon in soil.207
Similarly, California could supply biomass or biogas digestors208 with cleared vegetation as a feedstock.209 Such initiatives, in turn, create local energy sources that promote
greater resilience and environmental benefits compared to
traditional fossil fuel consumption. This proposal invites
creative options that can create multiple levels of overlapping benefits.
The current wildfire and economic crises, coupled with
growing support for a more sustainable and resilient energy
204. “In positive feedback, the original process whereby the consequences of
an ongoing process become factors in modifying or changing that process
is reinforced.” Hope M. Babcock, Chumming on the Chesapeake Bay and
Complexity Theory: Why the Precautionary Principle, Not Cost-Benefit Analysis, Makes More Sense as a Regulatory Approach, 82 Wash. L. Rev. 505, 506
n.7 (2007) (citing Peter Coveney & Roger Highfield, Frontiers of
Complexity: The Search for Order in a Chaotic World 427 (Fawcett
Columbine 1995)).
205. H.R. Res. 109.
206. “Biochar is a type of charcoal that is produced by heating plant material
such as wood and crop residues in the absence of oxygen.” Urs Dieterich,
Bioenergy and Biochar—Two Concepts Brought Together for Sustainable Land
Use?, Yale Env’t Rev. (Nov. 25, 2013), https://environment-review.yale.
edu/bioenergy-and-biochar-two-concepts-brought-together-sustainableland-use-0 [https://perma.cc/W2QJ-3K43] (“The carbon in biochar is very
stable and does not decompose like untreated plant material—a process by
which much of the contained carbon is released into the atmosphere.” Biochar is a growing and promising topic among environmentalists. Cleared
vegetation along the thousands of service miles could provide a feedstock
for budding biochar companies.); see Mark Hertsgaard, As Uses of Biochar
Expand, Climate Benefits Still Uncertain, Yale Env’t 360 (Jan. 21, 2014),
https://e360.yale.edu/features/as_uses_of_biochar_expand_climate_benefits_still_uncertain [https://perma.cc/Q6HC-NQJQ] (touting the benefits
of biochar: “sometimes touted as a miracle cure for global warming”).
207. See generally Aabid H. Lone et al., Biochar for Sustainable Soil Health: A
Review of Prospects and Concerns, 25 Pedosphere 639, 639–48 (2015); J.M.
Novak et al., Soil Health, Crop Productivity, Microbial Transport, and Mine
Spoil Response to Biochars, 9 BioEnergy Rsch. 454, 454 (2016) (stating
that “biochars have properties that can improve soil health characteristics,
by increasing carbon sequestration and nutrient and water retention.”).
208. Biogas digesters convert organic matter through anaerobic decomposition
into a usable gas product. Patricia M. McDermott, Biogas Incentives, 2018
WL 3155513. Biogas digesters are eligible for sales and tax exemptions in
some states that recognize the process’ ability to create marketable coproducts out of “waste.” Id. For a discussion on the benefits and some of the
already deployed use of biogas production, see Jonna Rae Williams, California Cow Power: The Regulatory Challenges Facing Dairy Manure Biogas Production Projects in the San Joaquin Valley, 21 San Joaquin Agric. L. Rev.
359, 361–63 (2012); see also Jason B. Aamodt & Dr. Chen Wenqin, Can
the Chinese Biogas Experience Shed Light on the Future of Sustainable Energy
Development?, 42 Denv. J. Int’l L. & Pol’y 427, 427 (2014) (stating that
“low-tech biogas revolution is providing modern energy services to nearly
forty million rural households.”).
209. See UC Berkley Woody Biomass Utilization Group, California Forest
Products and Biomass Power Plant Map, U.C. Div. of Agric. & Nat. Res.
(2020) https://ucanr.edu/sites/WoodyBiomass/California_Biomass_Power_Plants/ [https://perma.cc/UJW5-UXP2] (showing “current information on capacity, development, and status of facilities accepting feedstock
from California wood resources”). Similar to the biochar proposal, recurrently cleared vegetation around power lines could go to biomass firms to
produce local energy.
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system, invites broad support across different sectors of society for this proposal.

D.

Cautious Restructuring

A strength of this proposal is that it offers a safer middle
ground on the question of restructuring PG&E. Many
Californians are advocating to replace PG&E with a purely
public utility or customer owned cooperative.210 This proposal, where California replaces one component of PG&E
instead, offers an incremental step. PG&E may even support such a proposal. The incremental step is safer than
a complete restructuring because of the complexities and
risks involved with California taking over all of PG&E’s
responsibilities.211 An incremental step is also safer than not
restructuring at all given PG&E’s repeated safety failures
and wildfire ignitions.

lion from the Greenhouse Gas Reduction Fund in the
annual Budget Act each year through the 2023-2024
fiscal year to the California Department of Forestry and
Fire Protection to conduct forest health and fire prevention programs.218 Additionally, $35 million are appropriated from the Fund through the 2023-2024 fiscal year to
the Department of Forestry and Fire Protection to complete prescribed fire and other fuel reduction projects and
research, and monitoring around climate change.219 This
proposal realizes that preventative action saves resources
in the long run. More importantly, it protects communities from wildfire ignitions.

VII. Conclusion

This proposal would cost California a great deal. Given that
California may lose upwards of $20 to $50 billion in tax
revenues from the COVID pandemic,212 increased funding for a large-scale job program may seem like academic
chatter. The comparative cost of inaction and keeping the
status quo, however, costs more. First, there is the obvious cost of future wildfires.213 If past wildfires that PG&E
vegetation and safety mismanagement caused provide a
guide, then the cost is astronomical.214 As a reminder, the
Camp Fire was the costliest natural disaster in 2018 for
California.215 Second, there is the fact that wildfire funding is already a large investment and is steadily growing
in the state.216 Besides exhausting the budgets for the U.S.
Forest Service and the California Department of Forestry
and Fire Prevention,217 Senate Bill 901 allocates $165 mil-

PG&E oversees an outdated and vulnerable electric grid
system that contributes to California’s wildfire crisis. Under
current liability options, inverse condemnation with prudent rate recovery emphasizing PG&E’s completion of its
wildfire mitigation plans and the court ordered vegetation management plans is the preferred liability option to
address the wildfire issue. This Article urges, however, that
a larger change to PG&E’s protected monopoly status is
needed. That larger change is a public works program
that can simultaneously respond to the economic shock of
COVID-19 and advance environmental objectives by mitigating unresolved wildfire ignitions along transmission and
distribution lines. California has numerous implementation
options ranging from New Deal public works models and
contracting with local companies to job training programs
for individuals with employment barriers. Furthermore, this
proposal allows an incremental—perhaps experimental—
step towards restructuring a utility that has repeatedly failed
to serve Californians adequately.

210. See, e.g., Iovino, supra note 114. The debate is active, and opponents of a
public takeover predict rate increases and waste of taxpayers’ money. Id.;
see also Robert Walton, Split Up? Increase Oversight? Eliminate Holding
Company? PG&E’s Future Is Now Open for Comment, Util. Dive (June 26,
2019), https://www.utilitydive.com/news/split-up-increase-oversight-eliminate-holding-company-pges-future-is-n/557604/ [https://perma.cc/N24UNE8C]. “Regulators are considering dividing PG&E into separate gas and
electric utilities, or selling the gas assets, in order to address the utility’s large
size and ‘provide a narrower safety focus.’ That could work, but the utility’s
size has also allowed it to capture efficiencies of scale both in terms of rates
and carbon savings.” Id. How a full public restructuring would occur and
whether it should occur is beyond the scope of this Article.
211. Cf. Walton, supra note 210 (covering some of the debate around splitting up
sections of PG&E).
212. Lempinen, supra note 177.
213. See infra Section VI.A.
214. See id.
215. Top 20 Most Destructive California Wildfires, supra note 9; California Wildfires: Death Toll Reaches Grim Milestone, supra note 9.
216. See Amy Hubbard, California Has Already Burned Through Its Wildfire Budget, McClatchy News (Sep. 30, 2014), https://www.governing.com/news/
headlines/california-has-already-burned-through-its-wildfire-budget.html
[https://perma.cc/SAV6-L9FF] (One estimate for the State of California’s
funding for fighting wildfires from 2003-2012 was $4 billion. That is more
than any other state.).
217. See Kohn, supra note 96, at 589, nn.13, 17 (citing U.S. Dep’t of Agric.,
The Rising Cost of Wildfire Operations: Effects on the Forest
Service’s Non-Fire Work 2 (2015), https://perma.cc/7HQB-BJET; U.S
Dep’t of Agric., Fiscal Year 2017 Budget Overview 6 (2016), https://
perma.cc/26V5-H2UE.).

218. S.B. 901, 2018 Leg., Reg. Sess. §§ 45, 626 (Cal. 2018).
219. Id.
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INTERNATIONAL LAW AND THE
THREAT OF WATER WARS
Dr. Waseem Ahmad Qureshi*
ABSTRACT
The growing scarcity of freshwater can create competition among riparian states over access to transboundary freshwater resources. This competition paves the way for armed conflicts if states use force to gain control
of a transboundary watercourse in an attempt to enhance their water security. To prevent this, international
law provides valuable guidance. In particular, the implementation and pursuance of the recommendations
and rules provided by certain international law conventions, such as the Berlin Rules on Water Resources
2004, the United Nations Watercourses Convention 1997, Agenda 21 of 1992, and the UNECE Convention
1992, can mitigate the threat of water wars. These conventions provide rules for the equitable apportionment of transboundary freshwater resources among riparian states. Furthermore, they suggest a number of
measures such as integrated water management schemes, assessment of quality control, and joint monitoring
of watercourses to sustainably manage freshwater resources to reduce scarcity and to establish cooperation
among riparian states. Bilateral cooperation among riparian states can foster mutual trust, which can avert
armed conflict and, in turn, water wars.

Introduction
In the current era, freshwater resources are becoming
scarce.1 Per an estimate by the United Nations, almost
1.8 billion people will be residing in water-scarce regions
by 20252 with parts of Asia under particular threat.3 This
scarcity is primarily due to the finite nature of freshwater
resources on earth,4 compounded by the growth in population and climate change, which are increasing the per
capita demand for freshwater.5 Consequently, the limited
supply of freshwater resources is unable to meet the growing demand.6 Because of this, it is feared that nations may
come to blows to secure larger shares of water for themselves or to acquire control over foreign freshwater resources.7 As freshwater is essential for the existence of life on
Earth, it is vital that proper water conservation techniques
* Advocate Supreme Court of Pakistan.
1.
2.
3.
4.

5.
6.
7.
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See Kenneth N. Brooks et al., Hydrology and the Management of
Watersheds 14 (John Wiley & Sons 4th ed. 2013).
U.N. Water, Water Scarcity 2 (2018).
Id.
See Reinhart Philip, Human Intervention and the Depleting Well Springs of
Nature: A Case Study of Orange Poika, in Narratives of Environmental
Challenges in Brazil and India: Losing Nature 35, 36–37 (Zelia M.
Bora & Murali Sivaramakrishnan eds., 2018).
See Brooks et al., supra note 1, at 14.
See Alberto Boretti & Lorenzo Rosa, Reassessing the Projections of the World Water Development Report, NPJ Clean Water, 2019, at 3, https://www.nature.
com/articles/s41545-019-0039-9.pdf [https://perma.cc/6ND3-VHVK].
See Howard M. Wachtel, Water Conflicts and International Water Markets,
in Water Resources in the Middle East 147 (Hillel Shuval & Hassan
Dweik eds., 2007).

be adopted to preserve, sustainably manage, and develop
existing freshwater resources.8
In this regard, international law has provided a number
of recommendations to nations for sustainably managing
their freshwater resources.9 In particular, it has set rules
and principles for riparian states in distributing, using, and
sharing their transboundary freshwater resources equitably
and in a manner that will not cause harm to the freshwater resources or any other riparian states.10 Agenda 21,
the United Nations Economic Commission for Europe
(“UNECE”) Convention 1992, the 1997 Law of NonNavigational Uses of Freshwater Resources, also known
as the United Nations Watercourses Convention, and the
2004 Berlin Rules on Freshwater Resources, are some of
the prominent sets of rules regulating the distribution,
allocation, and utilization of freshwater resources among
riparian states.11 The implementation of these rules in their
true spirit can prevent water wars.12 This article will elucidate the major rules and principles set out by these conventions of international law. Furthermore, it will elaborate on
how bilateral treaties can prevent conflict between riparian
8.

See The Dublin Statement and Report of the Conference, International
Conference on Water and the Environment: Development Issues
for the 21st Century, 6 (1992) [hereinafter The Dublin Statement].
9. Kai Wegerich et al., Water and Security in Central Asia: Solving a Rubik’s
Cube, 28 Int’l J. Water Res. Dev. 395, 397 (2016).
10. Id.
11. See Ryan B. Stoa, Climate Change Mitigation and Adaptation: The Role of
International Ocean and Freshwater Agreements, in Sustainability of Integrated Water Resources Management, 445, 451 (Shimelis Gebriye
Setegn & Maria Concepcion Donoso eds., 2015).
12. See The Dublin Statement, supra note 8, at 6.
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states over the distribution and utilization of their shared
freshwater resources, and how the United Nations can play
a role in resolving conflicts among riparian states.

I.

Water Wars and Their Potential Causes

“Water wars” is a term that became famous in the academic
sphere after prominent personalities, such as Kofi Annan,
Nobel laureate and former secretary-general of the United
Nations, and Ismael Serageldin, former vice president of
the World Bank, discussed it.13 For instance, Kofi Annan
stated in 2001, “Fierce competition for fresh water may
well become a source of conflict and wars in the future.”14
Likewise, according to Ismael Serageldin, “[m]any of the
wars in this century have been for oil, but wars of the next
century will be over water.”15 Explored below, the growing
worldwide population, the emerging scarcity of water, and
the consequent transboundary conflicts among riparian
states over the distribution, allocation, and utilization of
limited freshwater resources are the primary reasons terms
like water wars are vocalized.16

A.

The Growing Scarcity of Water

Freshwater is necessary for the existence and survival of life
on earth.17 Humans require water for drinking, growing
food, sanitation, and other domestic purposes.18 Without
water, all kinds of physical life on earth would become
nonexistent.19 Therefore, nations deem it necessary to
store adequate amounts of water to use for these purposes.20 However, in the current era, the demand for freshwater continually outpaces the capacity of water resources
on earth and, consequently, creates shortages of water in
many regions of the world.21 For instance, a number of
regions in South Asia, such as India and Pakistan, are facing acute shortages of water.22 In particular, Chennai in
India is experiencing a dramatic fall in the availability of
freshwater.23 In addition, the areas dependent upon the
availability of drinkable water in the Indus River Basin
13. See Ariel Dinar et al., Bridges Over Water: Understanding Transboundary Water Conflict, Negotiation and Cooperation 12–13
(World Scientific 2007).
14. Id.
15. Mostafa Dolatyar & Tim S. Gray, Water Politics in the Middle East:
A Context for Conflict or Cooperation? 8 (Springer 1999)
16. See Dinar et al., supra note 13, at 11.
17. Ashantha Goonetilleke et al., Sustainable Urban Water Environment: Climate, Pollution and Adaptation 1 (Edward Elgar Publishing
2014).
18. Paul Pechan & Gert E. de Vries, Living With Water: Targeting
Quality in a Dynamic World 8 (Paul Pechan & Gert E. de Vries eds.,
2012).
19. See Goonetilleke et al., supra note 17, at 1.
20. See, e.g., The Dublin Statement, supra note 8, at 4.
21. See Pechan & de Vries, supra note 18, at 8.
22. Raghbendra Jha, Alleviating Environmental Degradation in the Asia Pacific
Region: International Co-operation and the Role of Issue-Linkage, in Regional Integration in the Asia Pacific Issues and Prospects: Issues and
Prospects 17 (OECD Publishing, 2005).
23. Cary Cassella, A Major Indian City Has Nearly Run Out of Water, and No
One Is Talking About It, Sci. Alert (June 24, 2019), https://www.sciencealert.com/this-indian-city-has-all-but-run-out-of-water-and-no-one-istalking-about-it [https://perma.cc/4WUL-ZVHZ].
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face shortages of water, especially during dry seasons.24 The
average annual flow of water in the basin declined from
3,950 cubic meters in 196125 to 935 cubic meters in 2019.26
Similarly, other regions in the world, such as California in
the United States and Cape Town in South Africa, are facing acute shortages of water.27
Water scarcity is one of the gravest threats faced by
humanity today. According to the United Nations,
approximately “two thirds of the world’s population currently live in areas that experience water scarcity for at least
one month a year” and at least one billion people reside
in areas facing severe shortages of freshwater.28 One reason for the increased pressure on the water supply is the
rapidly increasing population of humans on Earth.29 One
expert estimates that, in the last century, the world’s water
usage has grown at more than double the rate of population growth.30 Furthermore, 2019 data gathered by the
World Resources Institute warns that at least 44 countries
in the world are experiencing a significant reduction of
groundwater tables.31 Almost 1.7 billion people are residing
in those regions, where as much as 80 percent of the available freshwater is consumed by the agricultural and industrial sectors and cities, leaving little for basic consumption
elsewhere.32 The unsustainable and unplanned allocation
of much freshwater to the agricultural and industrial sectors is another factor contributing to rising shortages of
freshwater in many regions.33 For instance, almost 60
percent of the freshwater allocated to the agricultural sector worldwide is wasted on its way to irrigating crops.34
Such unsustainable management of freshwater resources
is aggravating the scarcity of freshwater resources.35 And
lastly adverse climate change is also causing a reduction
in precipitation levels, further aggravating the scarcity of
water.36 Forecasts are frightening. For instance, researchers
24. See Bashir Ahmad, Water Management: A Solution to Water Scarcity in Pakistan, 9 J. Indep. Stud. & Rsch.-Mgmt., Soc. Scis. & Econ. 111, 114 (2011).
25. Id.
26. Per Capita Water Availability May Fall to 860 Cubic Metres, Express Trib.
(June 28, 2019), https://tribune.com.pk/story/2002420/1-per-capitawater-availability-may-fall-860-cubic-metres/.
27. Lester R. Brown, Plan B 3.0: Mobilizing to Save Civilization 83
(2008); Claudia Geib, Cape Town Is Set to Run Out of Water in Less Than
100 Days, Sci. Alert (Jan. 19, 2018), https://www.sciencealert.com/capetown-south-africa-is-set-to-run-out-of-water-in-less-than-100-days-dayzero?ignore_amp [https://perma.cc/33HR-TZ82].
28. U.N. Water, supra note 2, at 2.
29. See Pechan & de Vries, supra note 18, at 8.
30. Deborah Zabarenko, Water Use Rising Faster Than World Population, Reuters (Oct. 25, 2011), https://www.reuters.com/article/us-populationwater/water-use-rising-faster-than-world-population-idUSTRE79O3WO
20111025.
31. Leah Schleifer, 17 Countries, Home to One-Quarter of the World’s Population,
Face Extremely High Water Stress, World Res. Inst. (Aug. 6, 2019), https://
www.wri.org/blog/2019/08/17-countries-home-one-quarter-world-population-face-extremely-high-water-stress [https://perma.cc/6D7D-VRJY].
32. Cary Cassella, Nearly 25% of the World’s Population Faces a Water Crisis,
and We Can’t Ignore It, Sci. Alert (Aug. 7, 2019), https://www.sciencealert.
com/17-countries-are-facing-extreme-water-stress-and-they-hold-a-quarter-of-the-world-s-population.
33. See, e.g., Yunpu Zheng et al., The Study on Groundwater Recharge and Evolution in Northwestern China, in Sustainable Development of Water Resources and Hydraulic Engineering in China 82 (Wei Dong et al. eds.,
2019); The Dublin Statement, supra note 8, at 5.
34. The Dublin Statement, supra note 8, at 5.
35. See id.
36. Id.
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at the Massachusetts Institute of Technology have warned
that around 50 percent of the world’s population will be
facing acute water stress by the year 2050.37

B.

The Emerging Concept of Water Security

Water experts have given significant attention to a new
term, “water security,” as opposed to “water scarcity.”38
Water security is about access to an adequate quantity
and quality of freshwater.39 According to its definition by
UN Water, water security is “[t]he capacity of a population
to safeguard sustainable access to adequate quantities of
acceptable quality water for sustaining livelihoods, human
well-being, and socio-economic development, for ensuring
protection against water-borne pollution and water-related
disasters, and for preserving ecosystems in a climate of
peace and political stability.”40
As nations strive to avoid water scarcity, they aim to
enhance their water security.41 For this purpose, nations
may either preserve and manage their existing freshwater
resources by constructing water storage works to contain
them or by seizing control of a larger share of their transboundary freshwater resources, both of which may lead to
conflict amongst riparian states.42 For instance, if one riparian state’s water storage works reduces the flow of water in
another’s river basin, then the former is invoking a conflict
with the latter.43 Similarly, the forceful seizure of a larger
share of a transboundary water resource by one riparian
state could lead to armed conflict. Therefore, there must
be a mechanism for allocating and distributing the shared
transboundary water resources between riparian states
to avoid bilateral conflicts. This mechanism is required
because, given the scarcity of freshwater resources, each
riparian state always wants to maximize its water security.44

C.

Water Conflicts Among Riparian States

Recent data by the World Resources Institute highlighted
the emerging acute scarcity of water in Middle Eastern
countries such as Israel, Lebanon, and Qatar.45 A significant reduction of freshwater in any of these countries may
invite fierce competition among them for access to a larger
share of the available freshwater resources in the region.46
37. Alli Gold Roberts, Predicting the Future of Global Water Stress, MIT News
(Jan. 9, 2014), http://news.mit.edu/2014/predicting-the-future-of-globalwater-stress [https://perma.cc/6TZC-R3P2].
38. See Chad Staddon & Nick James, Water Security: A Geology of Emerging
Discourses, in Globalized Water: A Question of Governance, 261, 261
(Graciela Schneier-Madanes ed., 2014).
39. Christina Cook & Karen Bakker, Water Security: Critical Analysis of Emerging Trends and Definitions, in Handbook on Water Security, 19, 27
(Anik Bhadduri et al. eds., 2016).
40. U.N. Water, Water Security and the Global Water Agenda (2013),
http://www.unwater.org/publications/water-security-global-water-agenda
[https://perma.cc/FXP4-J8VA].
41. E.g., Wachtel, supra note 7, at 148.
42. Id.
43. E.g., id.
44. Id.
45. Baseline Water Stress Country Rankings, World Res. Inst., https://www.
wri.org/applications/aqueduct/country-rankings [https://perma.cc/9WFPYWUB].
46. E.g., Dolatyar & Gray, supra note 15, at 8.
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Already, many conflicts have taken place in the Middle
East, affecting the security of the region.47 With the acute
scarcity of water, the focus of future conflicts may shift
from accessing oil to controlling freshwater resources such
as rivers and streams.48 According to Andrew Steer, CEO
of the World Resources Institute, “Water stress is the biggest crisis no one is talking about. Its consequences are
in plain sight in the form of food insecurity, conflict and
migration, and financial instability.”49
Waves of conflict are also feared in other regions such as
in South Asia, where India and Pakistan share the transboundary Indus Basin, which is already facing water shortages.50 The transboundary water conflict between India
and Pakistan is complex and politically entangled. Given
that India is the upper riparian state for the Indus Basin,51
the water of the Indus Basin first travels through India and
then reaches Pakistan.52
The Indus Water Treaty (“IWT”) allows one state to
use the river tributaries of the other state only for nonconsumptive reasons.53 The IWT distributes six river tributaries of the Indus Basin equitably between Pakistan and
India, allocating the three eastern river tributaries to India
and the three western tributaries to Pakistan.54. Furthermore, the IWT prevents India from the consumptive use
of water of Pakistan’s rivers,55 though allowing India to use
its allotted eastern rivers for the same purpose.56 Similarly,
the IWT allows Pakistan to use the western river tributaries for consumptive usage,57 but not the eastern river tributaries.58 The “non-consumptive” use of water includes any
endeavor that could not affect the natural flow of water in
the river basin.59 Thus, legally, neither India nor Pakistan
can significantly lower or increase the flow of water in each
other’s allocated rivers.60
On the one hand, as explained above, the issue of utilization of water from the Indus Basin between the two
countries seems to have been resolved smoothly by the
implementation of the bilateral IWT. However, the con47. See, e.g., Havard Strand & Halvard Buhaug, Armed Conflict, 1946–2014,
in Peace and Conflict 2016 19, 23 (David Backer et al. eds., 2016) (the
conflicts in Syria, Iraq, Yemen, and other places are some of the most recent
examples in the Middle East).
48. See Dinar et al., supra note 13, at 13.
49. Press Release, World Res. Inst., Updated Global Water Risk Atlas Reveals Top
Water-Stressed Countries and States (Aug. 6, 2019), https://www.wri.org/
news/2019/08/release-updated-global-water-risk-atlas-reveals-top-waterstressed-countries-and-states [https://perma.cc/DFU3-LDMC].
50. Fereidoun Ghassemi & Ian White, Inter-Basin Water Transfer: Case
Studies From Australia, United States, Canada, China and India 42
(Cambridge Univ. Press 2017).
51. Farah Naz, Water: A Cause of Power Politics in South Asia, in Water and
Society II 101, 107 (C.A. Brebbia ed., 2013).
52. Joydeep Gupta & Zofeen T. Ebrahim, Win Some, Lose Some, Indus Waters
Treaty Continues, Third Pole (Jan. 6, 2017), https://www.thethirdpole.
net/en/2017/01/06/win-some-lose-some-indus-waters-treaty-continues
[https://perma.cc/L6L9-RNKN].
53. Indus Waters Treaty, India-Pak., arts. II-III, Sept. 19, 1960, 49 U.N.T.S.
125 [hereinafter Indus Waters Treaty].
54. Ghassemi & White, supra note 50, at 42.
55. Specifically, it allowed only non-consumptive usage from these rivers. See
Indus Waters Treaty, supra note 53, at art. III.
56. Id. at art. II.
57. Id. at art. III.
58. Id. at art. II.
59. Id. at art. IV.
60. Id.
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flict still prevails as a result of objections raised by both
nations to each other’s water storage works.61 For instance,
Pakistan has objected to India’s Baglihar Dam, Kishanganga Dam, and a number of other water storage works
that have the capacity to significantly reduce the flow of
water in Pakistani rivers.62 Consequently, upon the acceptance of the appeal by Pakistan to the World Bank, the sole
adjudicator between the two countries in accordance with
the IWT, the neutral expert appointed by the World Bank
suggested changes to the design of the Baglihar Dam;
these changes are binding on both nations.63 Tensions still
prevail over the Kishanganga Dam despite this issue also
having been mediated by the World Bank and by the Permanent Court of Arbitration in the Hague.64
Unfortunately, the conflict is not confined to the design
of certain water storage works; rather, it was reactivated by
the political rivalry and the emerging scarcity of water in
the two countries, which has intensified the rift between
them.65 For instance, the Indian prime minister, Narendra
Modi, threatened to revoke or modify the bilateral IWT to
gain a larger share of water in the Indus Basin.66 His statement that “blood and water cannot flow together” sparked
outrage in Pakistan, where the de-facto foreign minister of
Pakistan at the time, Sartaj Aziz, responded that any unilateral revocation of the IWT by India would be deemed an
“act of war.”67 In response, Prime Minister Modi renewed
his threat to halt the flow of the water of the Indus River
to Pakistan, using its advantage of being an upper riparian
state over Pakistan.68 This exchange of statements brought
India and Pakistan to the brink of fighting as both nations
stationed troops at their borders.69 Successful mediation by
the World Bank averted fighting between these two nuclear
powers.70 That these two countries have come to the verge
of war, despite the existence of a seemingly perfect formula
for sharing their transboundary river basin in the IWT,
shows that their threat to engage in water wars looms.71
61. See Gupta & Ebrahim, supra note 52.
62. See Sofia Idris, Water Security in Pakistan, in Promoting Global Environmental Sustainability and Cooperation 59 (Sofia Idris ed., 2018); see
also Gupta & Ebrahim, supra note 52.
63. United Nations Env’t Programme, Natural Resources and Conflict: A Guide for Mediation 75 (United Nations 2016).
64. Id.
65. See, e.g., Prabash K. Dutta, PM Modi’s Water Threat to Pakistan: What India
Can Do Under Indus Waters Treaty, India Today (Oct. 16, 2019), https://
www.indiatoday.in/india/story/pm-modi-s-water-threat-to-pakistan-whatindia-can-do-under-indus-waters-treaty-1609883-2019-10-16 [https://perma.
cc/D4AT-3BTA].
66. See id.
67. Uzair Sattar & Atrey Bhargava, Hydropolitics in the Indus Basin: The Indus Water Treaty & Water Mismanagement in Pakistan, Yale Rev. Int’l
Studs. (Mar. 2019), http://yris.yira.org/essays/3101 [https://perma.
cc/4XKP-6ULB].
68. See Dutta, supra note 65.
69. See War by Other Means, India Today (Sept. 28, 2016), https://www.indiatoday.in/magazine/the-big-story/story/20161010-indus-waters-treaty-pmnarendra-modi-pakistan-nawaz-sharif-829651-2016-09-28 [https://perma.
cc/4G4G-C9JV].
70. See Press Release, World Bank, World Bank Declares Pause to Protect Indus Waters Treaty (Dec. 12, 2016), https://www.worldbank.org/en/news/
press-release/2016/12/12/world-bank-declares-pause-protect-indus-watertreaty [https://perma.cc/5VFX-WZDD]; Maleeha Lodhi, The Shadow of the
India-Pakistan Stalemate, in 96 South Asia 2060: Envisioning Regional
Futures 96, 97 (Adil Najam & Moeed Yusuf eds., 2013).
71. See, e.g., id. (elucidating these apprehensions).
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There are other examples of issues of apportionment of
transboundary watercourses among riparian states that
have been resolved successfully.72 For instance, China’s
lower riparian countries objected to China’s utilization of
the transboundary Mekong River.73 Consequently, China
and its lower riparian states, including Cambodia, Laos,
Thailand, and Vietnam, signed the Agreement on Cooperation for Sustainable Development of the Mekong River
for the equitable distribution of the Mekong River among
them.74 A separate committee was established under this
agreement, responsible for gathering information regarding the flow of water in the river basin.75 However, China
does not share data with the committee and continues to
unilaterally construct large-scale water storage facilities,
which can ignite conflict over the apportionment of water
in the region if severe water shortages take place in the
lower riparian countries.76 However, China does share data
regarding the flow of water in the Mekong River with its
lower riparian states, which has so far strengthened cooperation among them and removed the chances of a waterrelated conflict.77
In essence, the phenomenon of water wars among riparian states, as explained above, is inevitable if the world
does not take adequate measures to resolve the differences between the parties of conflicts over the utilization
of shared transboundary water resources. In addition, if
sustainable management and development of the shared
transboundary water resources are carried out, then freshwater resources can be preserved. This may then reduce the
scarcity of freshwater and consequently mitigate the growing threats of conflicts among riparian states over accessing
and utilizing freshwater.

II.

International Law’s Support in
Mitigating the Threats of Water Wars

The most pragmatic and effective solutions to avoid water
wars were presented by international law through its conventions on freshwater resources.78 For instance, the Berlin
Rules on Water Resources, drafted in Berlin, Germany, in
2004; the United Nations Watercourses Conventions, held
in 1997; the UNECE Convention, arranged in 1992; and
Agenda 21, approved in 1992, have suggested a number
72. See Ghassemi & White, supra note 50, at 42.
73. See Guo Yanjun, Multi-Governance of the Greater Mekong River’s Water Resources Security and China’s Policy Choice, in Participation and Interaction: The Theory and Practice of China’s Diplomacy 247, 271 (Chen
Zhirui & Zhao Jinjun eds., 2012).
74. Teresita Schaffer, Asian Regional Institutions and Climate Change, in Asia’s
Response to Climate Change and Natural Disasters: Implications
for an Evolving Regional Architecture 44, 56 (Robert S. Wong &
Jeffrey D. Bean eds., 2010).
75. See Patricia Wouters, Universal and Regional Approaches to Resolving International Water Disputes: What Lessons Learned From State Practice?, in Resolution of International Water Disputes: Papers Emanating From the
Sixth PCA International Law Seminar, 111, 137–38 (Kluwer L. Int’l
2003).
76. Id.
77. Philippe Sands et al., Principles of International Environmental
Law 337 (3d ed. 2012).
78. See, e.g., Stoa, supra note 11, at 448.
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of measures, rules, and principles not only for managing,
developing, and preserving scarce freshwater resources,
but also for avoiding conflicts among riparian states over
the distribution, allocation, and utilization of their shared
water resources.79 These rules, suggestions, and principles
are explained below.

A.

Agenda 21

Chapter 18 of Agenda 21, approved in 1992,80 recognizes a
human right to water and sets out advice for states in utilizing their freshwater resources.81

filling basic human needs.91 It also states that the allocation of freshwater for drinking purposes, sanitation, and
other basic human needs should be the most fundamental
requirement for managing freshwater resources.92 That is
why Chapter 18 of Agenda 21 recommends the adoption
of IWM schemes, because they can ensure the efficient
allocation of freshwater resources to the different sectors in
accordance with their requirements.93

3.

Preventing Pollution

Chapter 18 of Agenda 21 endorses the fundamental human
right to water.82 It also accepts the Mar del Plata Action
Plan and unambiguously stipulates83: “all peoples, whatever their stage of development and their social and economic conditions, have the right to have access to drinking
water in quantities and of a quality equal to their basic
needs.”84 Thus, no state is allowed to prevent anyone from
enjoying the fundamental human right to access water.85

It is harmful to drink polluted water. Conversely, when it
is cleaned, it becomes available not only for drinking purposes but also for producing food, for sanitation, and for
other domestic purposes. Hence, it will raise the quantity
of freshwater available to the people and reduce scarcity.94
Therefore, to enhance the quality and amount of available
freshwater, Chapter 18 of Agenda 21 advises state parties to
prevent the spread of pollution in their freshwater resources.95 It also recommends that states implement measures to
maintain the cleanliness of their freshwater resources by
removing pollution and, more specifically, by eliminating
the cause of pollution in their freshwater resources.96

2.

4.

1.

Endorsing the Human Right to Water

Integrated Management to Mitigate Scarcity
and Ensure Access to Water

Chapter 18 of Agenda 21 recommends that state parties implement integrated water management (“IWM”)
initiatives to counter the emerging scarcity of water.86
This recommendation was made to ensure the delivery of
adequate quantity and quality of water to everyone, thus
preventing the chances of fierce competition and conflict
among riparian states in accessing freshwater.87 The text
of Chapter 18 admits that the scarcity of freshwater is
rapidly increasing worldwide.88 It suggests that the implementation of beneficial endeavors such as IWM schemes
can mitigate the threat.89
Furthermore, it recommends that state parties properly manage their existing freshwater resources by correctly allocating the amounts of water for each sector.90 For
instance, in a similar way to the recommendation provided
in Article 14 of the Berlin Rules, it suggests that state parties allocate freshwater to agricultural and then industrial
sectors after an adequate amount is made available for ful79. Id.; see also United Nations Sustainable Dev., United Nations Conference on Environment & Development: Agenda 21 ¶ 18 (1992)
[hereinafter U.N. Conference].
80. See United Nations Econ. & Soc. Comm’n for Asia & Pac., Regional
Follow-up to the World Summit on Sustainable Development in
Asia and the Pacific 3 (United Nations Publ’ns 2003).
81. See U.N. Conference, supra note 79, at ¶ 18.
82. Id. at ¶ 18.47.
83. Id.
84. Id.; United Nations Water Conf., Mar del Plata Action Plan (1977).
85. See U.N. Conference, supra note 79, at ¶ 18.
86. Id.
87. Id. at ¶¶ 18.7, .10, .12.
88. Id. at ¶¶ 18.3, .6.
89. See id. at ¶ 18.3.
90. See id.
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Enhancing Cooperation Among
Riparian States

Chapter 18 of Agenda 21 also endorses the establishment of
mutually beneficial water management endeavors among
riparian states.97 It indicates that cooperation among
riparian states is also essential for equitably apportioning
their transboundary freshwater resources.98 Therefore, it
advises all riparian states sharing one or more transboundary freshwater resources to maintain cooperation.99 It further suggests certain ways cooperation can be established,
such as creating joint monitoring bodies, signing bilateral
cooperation agreements, and the timely sharing of accurate
information regarding the quality and quantity of the flow
of water in their transboundary freshwaters.100
The measures suggested in Chapter 18 of Agenda 21
can enhance mutual cooperation and cordial relations
among riparian states, which might eventually lead them
to explore the benefits of such cooperation in terms of equitably and sustainably utilizing, managing, and developing
their scarce freshwater resources.101 Moreover, such cooperation will create a sense of mutual confidence and sym-

91. Id. at ¶ 18.8; see also Int’l Law Ass’n [ILA], Berlin Rules on Water Resources art. 14 (Aug. 21, 2004) [hereinafter Berlin Rules].
92. See U.N. Conference at ¶¶ 18.8, .9(a).
93. Id. at ¶ 18.9(b).
94. Id. at ¶ 18.6.
95. Id. at ¶ 18.2.
96. See id. at ¶¶ 18.2, .39(c).
97. Id. at ¶¶ 18.4, .10.
98. Id.
99. Id. at ¶ 18.4.
100. Id. at ¶ 18.27.
101. See generally id. at ¶ 18.
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biosis, which will counter the rise of any future possible
conflicts and water wars.102

B.

The UNECE Convention

The Convention on the Protection and Use of Transboundary Watercourses and International Lakes, also known as
the UNECE Convention, was held in 1992.103 It provides
some valuable recommendations to states for cooperating
on utilizing and developing freshwater resources.104

1.

Cooperation for Ensuring Sustainability

The UNECE Convention asserts that sustainability in the
use of transboundary freshwater resources can be realized
through cooperation.105 For this purpose, it recommends
that riparian states plan and implement joint endeavors on
their shared transboundary freshwater resources.106 Such
endeavors would maintain long-term sustainability and an
air of cooperation among riparian states, which will eventually prevent water wars.107

2.

Bilateral Agreements

To strengthen the nature of cooperation among riparian
states, the UNECE Convention advises signatories to sign
bilateral cooperation agreements on sharing, managing,
and utilizing their transboundary freshwater resources.108
The UNECE Convention further mentions that these
bilateral agreements will not only enhance bilateral cooperation among riparian states but also prevent conflicts
over the utilization of water.109 Hence, as a result, bilateral
agreements can be instrumental in preventing water wars.

3.

Joint Monitoring

To enhance cooperation among riparian states further, the
UNECE Convention mandates that riparian states jointly
monitor the quality and quantity of water in their transboundary freshwater resources.110 To realize joint monitoring, the UNECE Convention suggests the establishment
of joint commissions or bodies, which may consist of
experts from each state, to examine the quality and quantity of the flow of water in the transboundary waters.111 The
102. Id.
103. Iulia Trombitcaia & Sonja Koeppel, From a Regional Towards a Global Instrument—The 2003 Amendment to the UNECE Water Convention, in The
UNECE Convention on the Protection and Use of Transboundary
Watercourses and International Lakes: Its Contribution to International Water Cooperation 15, 15 (Attila Tanzi et al. eds., 2015).
104. See Stoa, supra note 11, at 451.
105. See Christina Leb, Cooperation in the Law of Transboundary Water
Resources 64 (Cambridge Univ. Press 2013).
106. Anatole Boute, The Water-Energy-Climate Nexus Under International Law: A
Central Asian Perspective, 5 Mich. J. Env’t & Admin. L. 371, 408 (2016).
107. Id.
108. Convention on the Protection and Use of Transboundary Watercourses and
International Lakes art. 2(6), Mar. 17, 1992, 1936 U.N.T.S. 269 [hereinafter UNECE Convention].
109. See Ghassemi & White, supra note 50, at 42.
110. UNECE Convention, supra note 108, at art. 9.
111. Id.
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UNECE Convention indicates that forming joint bodies
will minimize transboundary impact and prevent water
wars through the strengthening of bilateral cooperation
among riparian states in their distribution, allocation, and
utilization of their shared freshwater resources.112

4.

The Obligation to Cause No Harm

The UNECE Convention also imposes on riparian states
a “duty to cause no harm” to each other in their course of
using their transboundary waters.113 This “duty to cause no
harm” means ensuring that no water-consumption activity
of one riparian state is likely to cause harm to the other.114
The UNECE Convention also recommends that riparian
states, in their course of utilizing freshwater, also ensure
that no harm is caused to the natural environment or the
habitats in the localities of their transboundary watercourses.115 Hence, the “duty to cause no harm” applies to
the other riparian state as well as the local ecology.116
In summary, the UNECE Convention attempts to
enhance bilateral cooperation among riparian states.117
The higher the level of cooperation, the more likely are the
chances of sustainable and equitable utilization of transboundary waters.118 Consequently, conflicts over sharing
water can be alleviated.

C.

The UN Watercourses Convention

The 1997 United Nations Watercourses Convention also
provides a number of recommendations to state parties
and, in particular, to riparian states for utilizing their
transboundary freshwater resources.119

1.

Equitable Utilization of Freshwater Resources

The first and most important recommendation of the UN
Watercourses Convention is that transboundary waters
be allocated equitably among all riparian states.120 This
is mentioned in the text of Article 5 of the Watercourses
Convention.121 In equitable utilization, no riparian state is
allowed to seize the water share of another from their common transboundary freshwater resources.122 Thus, each
state gets a fair and just amount of water.123 This can pre112. Id.
113. Edith Hodl, Legislative Framework for River Ecosystem Management on International and European Level, in Riverine Ecosystem Management: Science for Governing Towards a Sustainable Future 325, 329 (Stefan
Schmutz & Jan Sendzimir eds., 2018).
114. Id.
115. See Boute, supra note 106, at 409.
116. See Hodl, supra note 113.
117. See Leb, supra note 105, at 64.
118. See Hodl, supra note 113, at 329.
119. See Stoa, supra note 11, at 451.
120. Dinara Ziganshina, Promoting Transboundary Water Security in
the Aral Sea Basin Through International Law 92 (Martinus Nijhoff
Publishers 2014).
121. See U.N. Convention on the Law of the Non-Navigational Uses of International Watercourses art. 5, opened for signature May 21, 1997 [hereinafter
Watercourses Convention].
122. See Ziganshina, supra note 120, at 92.
123. Id.
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vent conflicts among them in utilizing their shared transboundary water resources.

2.

A Duty to Cooperate

A unique attribute of the UN Watercourses Convention is
that it imposes a “duty to cooperate” on riparian states124
in utilizing their shared transboundary water resources
equitably.125 This “duty to cooperate” is given in Article
5: “Watercourse States shall participate in the use, development and protection of an international watercourse
in an equitable and reasonable manner. Such participation includes both the right to utilize the watercourse and
the duty to cooperate in the protection and development
thereof, as provided in the present convention.”126
The signing of bilateral treaties among riparian states
for allocating and utilizing their transboundary water
resources can be regarded as an effective way of maintaining cooperation.127 Similarly, the establishment of joint
bodies to monitor the water management endeavors and to
exchange information regarding the quality and quantity
of the flow of water can be seen as another tactic for building cooperation among riparian states.128 This was also suggested in Article 9 of the UN Watercourses Convention in
unequivocal words129: “Pursuant to Article 8, watercourse
states shall on a regular basis exchange readily available
data and information on the condition of the watercourse,
in particular that of a hydrological, meteorological, hydrogeological and ecological nature and related to the water
quality as well as related forecasts.”130

3.

Mitigating Threats of Environmental Disasters

States are also advised to cooperate and implement joint
strategies to counter the dangers of any looming environmental risks to freshwater resources.131 The Watercourses
Convention holds:
Watercourse states shall, individually and, where appropriate, jointly, take all appropriate measures to prevent or
mitigate conditions related to an international watercourse
that may be harmful to other watercourse states, whether
resulting from natural causes or human conduct, such as
flood or ice conditions, water-borne diseases, siltation, erosion, salt-water intrusion, drought or desertification.132

124. See Christina Leb, The Significance of the Duty to Cooperate for Transboundary
Water Resource Management Under International Water Law, in Routledge
Handbook of Water Law and Policy 252 (Alistair Rieu-Clarke et al. eds.,
2017).
125. See Watercourses Convention, supra note 121, at art. 5.
126. Id.
127. E.g., id. at arts. 3–4.
128. See Leb, supra note 124, at 252.
129. Watercourses Convention, supra note 121, at art. 9.
130. Id.
131. Alistair Rieu-Clarke et al., Transboundary Water Governance and
Climate Change Adaptation: International Law, Policy Guidelines
and Best Practice Application 42 (UNESCO Publ’g 2015).
132. Watercourses Convention, supra note 121, at art. 27.
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Thus, cooperation to prevent potential harmful effects of
environmental disasters can avoid water conflicts among
riparian states, as they would become more aware of
changes caused by natural calamities in the amount of
water they receive from common transboundary water
resources.133 Hence, they would not blame each other
for the reduced share of water, thus averting conflicts on
this issue.

4.

Duty to Cause No Significant Harm

In addition to the “duty to cooperate,” the UN Watercourses Convention imposes another duty on riparian
states, which entails ensuring that no significant harm is
caused to another by their water activities.134 This “duty to
cause no significant harm” is elaborated in Article 7 of the
Convention: “Watercourse states shall, in utilising an international watercourse in their territories, take all appropriate measures to prevent the causing of significant harm to
other watercourse states.”135
To ensure that no harm is caused, the UN Watercourses
Convention advises each riparian state to share accurate
data in a timely manner regarding their ongoing and
future endeavors on transboundary water resources.136
In the event of one state perceiving any harm from an
ongoing or future water storage endeavor, the offending
state would be required to change its harmful water-consumption activity.137 This no-harm policy, set out by the
UN Watercourses Convention, can enhance cooperation
among riparian states, which may eventually prevent water
wars between them.138
In short, the UN Watercourses Convention imposes two
duties on riparian states: a “duty to cooperate” and a “duty
to cause no significant harm.”.139 The pursuance of these
two duties can promote cooperation among riparian states,
which will boost their bilateral relations and build the confidence each has in the other, eventually leading to an equitable utilization of water resources.140 Such equitable and
cooperative utilization of transboundary water resources
may prevent any possibilities of water wars between them.

D.

The Berlin Rules on Water Resources 2004

The Berlin Rules, approved in 2004 by the International
Law Association,141 recommend a number of measures and
133. Id.; see also Rieu-Clarke et al., supra note 131, at 42.
134. See Watercourses Convention, supra note 121, at art. 7.
135. Id.
136. Id. at art. 11.
137. Id. at art. 12.
138. See Muhammad Mizanur Rahaman, Principles of Transboundary Water Resources Management and Water-Related Agreements in Central Asia: An Analysis, 3 Int’l J. Water Res. Dev. 28, reprinted in Water and Security in
Central Asia: Solving a Rubik’s Cube 81, 84 (Virpi Stucki et al. eds.,
2014).
139. Watercourses Convention, supra note 121, at arts. 5 & 7.
140. See id.
141. Lan Hua, Environmental Impact Assessment in Preventing Transboundary
River Pollution Under International Law: An Analysis, in Transboundary
Pollution: Evolving Issues of International Law and Policy 116,
123 (S. Jayakumar et al. eds., 2015).
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principles for managing, preserving, and developing scarce
freshwater resources.142 The pursuance of these measures
can avert scarcity and water conflicts among states.143

1.

Equitable Allocation

The equitable allocation of freshwater is regarded as one
of the fundamental principles of international water law.144
The term “equitable allocation” implies the apportionment
of water to all stakeholders in a reasonable and just manner.
Equitable allocation is carried out in a way that deprives
no party of its due share of water.145 In particular, it also
ensures that no riparian state faces obstacles in accessing
its due share of water from a transboundary watercourse.146
If this principle is implemented in its true letter and spirit
for distributing and allocating shared transboundary water
resources among riparian states, then the likelihood of
water wars is diminished.147
The adoption of the principle of equitable utilization
was recommended in Article 12 of the Berlin Rules148:
“Basin States shall in their respective territories manage
the waters of an international drainage basin in an equitable and reasonable manner having due regard for the
obligation not to cause significant harm to other basin
states.”149 In accordance with this principle, no riparian
state can deprive another of its due share of water from a
transboundary watercourse.150

2.

Defining the Sustainable Use of Freshwater

An important contribution made by the Berlin Rules is the
definition of the “sustainable use of water” in the text of
Article 3151: “Sustainable use means the integrated management of resources to ensure efficient use of and equitable
access to water for the benefit of current and future generations while preserving renewable resources and maintaining nonrenewable resources to the maximum extent
reasonably possible.”152 Sustainable use can lead to preservation and development of freshwater resources.153 As a
result, there is the opportunity that the harsh impacts of
the impending scarcity are mitigated. Here, sustainable
use implies integrated management of water resources.154
For this purpose, Article 64 of the Berlin Rules further
142. Jens Newig & Edward Challies, Water, Rivers, and Wetlands, in Routledge
Handbook of Global Environmental Politics 439, 446 (Paul G. Harris ed., 2013).
143. Id.
144. Knut Bourquain, Freshwater Access From a Human Rights Perspective: A Challenge to International Water and Human Rights Law
51 (Martinus Nijhoff Publishers 2008).
145. See Laurence Boisson de Chazournes & Christina Leb, Benefit Sharing in
International Water Law, in Research Handbook on Freshwater Law
and International Relations 396 (Mara Tignino & Christian Bréthaut
eds., 2018).
146. Id.
147. Id. at 397–98.
148. See Berlin Rules, supra note 91, at art. 67.
149. Id.
150. Id.
151. See id. at art. 3.
152. See id. at art. 3(19).
153. Id.
154. Id.
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advises state parties to establish joint committees for implementing integrated water management (“IWM”) schemes
on their transboundary freshwater resources.155 The joint
committees must also ensure that the integrated management endeavors are sustainable.156 Sustainable integrated management can mitigate the scarcity of freshwater
resources157; as a result, states need not compete or come
into conflict with each other in their quest to access a larger
share of water.

3.

Maintaining Cooperation for Joint
Management and Monitoring of Freshwater
Resources

Cooperation among riparian states is the most essential
requirement for preventing water conflicts.158 The Berlin
Rules suggest that riparian states cooperate in jointly managing and monitoring their shared transboundary freshwater resources.159 According to Article 11 of the Berlin Rules,
“Basin States shall cooperate in good faith in the management of waters of an international drainage basin for the
mutual benefit of the participating States.”160
To establish and strengthen cooperation, the joint monitoring can be carried out by forming joint committees,
comprising water management experts from both upper
and lower riparian states.161 The states shall also share the
expenses of the joint management endeavors.162 Moreover,
the joint monitoring of the transboundary watercourses
will also provide riparian states with more information
about the quality and quantity of the flow of water in their
shared river basins.163 This information will enable them to
recognize and mitigate any potential issues in the quality
or quantity of the flow of water.164 Timely exchange of such
data can also enable riparian states to predict and perform
timely measures to counter any potential natural disasters
such as floods.165 For this purpose, Article 34 of the Berlin
Rules particularly advises state parties to cooperate to mitigate the threats of climate change–related threats.166
By cooperating, states can plan and implement jointly
coordinated strategies to cope with any water-related crisis
in their shared watercourses, which will lead to better management of freshwater resources.167 As a consequence, the
jointly implemented strategies for managing their water
resources may foster cordial relationships among the riparian states, which will eventually remove any air of suspi155. Id. at art. 64.
156. Id.
157. Id.
158. See generally Anton Earle, Transboundary Water Management: Principles and Practice 69 (Earthscan 2013).
159. Berlin Rules, supra note 91, at art. 11.
160. Id.
161. See UNECE Convention, supra note 108, at art. 9; see also Berlin Rules,
supra note 91, at art. 11.
162. Berlin Rules, supra note 91, at art. 67.
163. See id. at arts. 39(a), 42(3), 56.
164. See id. at art. 56.
165. See id. at art. 34.
166. Id.
167. See id. at art. 35.
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cion over the utilization of water. Hence, conflicts over the
utilization of water from their shared water resources can
be averted.

4.

Ensuring No Harm to Freshwater Resources

Riparian states are also advised by the Berlin Rules that
they must not carry out any measure on transboundary
watercourses that may result in harming the environmental quality of the river basin.168 For instance, if a water storage work could harm the quality or quantity of the flow of
water in the river basin, then it should be modified to prevent that harm.169 Similarly, riparian states are also advised
to ensure that no harm is caused to others by their water
utilization actions.170 This is because, if significant harm is
caused by one riparian state in using water from a transboundary water resource, then the others will raise objections.171 As a result, any severe disagreements or sense of
suspicion due to lack of cooperation can escalate tensions,
which may cause conflict among them. Hence, to avert
conflicts, it is essential that a riparian state cause no harm
to another riparian state in accessing water from a transboundary fresh watercourse, whether that water resource is
a river basin172 or a groundwater resource.173

5.

Allocating Water for “Vital Human Needs”

It is a requirement in the Berlin Rules that the water
resources of a transboundary watercourse first be allocated
for fulfilling basic human needs such as for drinking purposes, food production, and sanitation purposes.174 Other
endeavors such as the construction of dams for electricity
generation should be carried out only after ensuring that
the basic human needs have been met.175 For clarity, Article
3 of the Berlin Rules also names these basic human necessities: “immediate human survival, including drinking,
cooking, and sanitary needs, as well as water needed for
the immediate sustenance of a household.”176 More importantly, allocating water for basic human needs will also
pave the way for the equitable allocation of water.177 This
is suggested in Article 3, which specifically mentions that
equitable use implies first allocating water for fulfilling
basic human needs.178 This is also explicitly recommended
in Article 14, which states: “[i]n determining an equitable
and reasonable use, States shall first allocate waters to satisfy vital human needs.”179
168. See id. at art. 8.
169. See id.
170. See id. at art. 16.
171. See id.
172. See id. at art. 24.
173. See id. at art. 40.
174. Id. at art. 14.
175. Id.
176. Id. at art. 3(20).
177. See, e.g., id. at art. 3(19).
178. Id.
179. Id. at art. 14(1).
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Hence, to ensure equitable allocation, water must first
be allocated for fulfilling basic human needs.180 After
doing so, states can cooperate, as suggested in Article 11 of
the Berlin Rules, by jointly managing and preserving water
resources.181 This will prevent them from competing for
access to a larger share of the water from their shared transboundary water resources, and states can avoid conflict.

6.

Enhancing Control on Fresh Resources

As each riparian state wants to seize a larger control of its
transboundary water resources, the Berlin Rules recommend a number of measures to give them more control
over their transboundary watercourses without instigating
conflict.182 According to Article 3 of the Berlin Rules, the
control of waters is one implication of managing waters.183
Likewise, Article 7 calls for the sustainable management
of freshwater resources,184 while Article 6 recommends
that freshwater resources have integrated management.185
Thus, from the texts of Articles 3(14), 6, and 7, it can be
inferred that the management of freshwater enables state
parties to acquire more control of their water resources if
the integrated management is carried out in a sustainable
manner.186 Hence, the sustainable integrated management
of freshwater resources can result in providing state parties
with additional control over their water resources, without
creating conflict.187

7.

Eliminating Pollution to Enhance the Availability
of Freshwater

The Berlin Rules recommend that states adopt all possible
measures for reducing pollution in freshwater so that it is
used for drinking purposes, producing food, and other
domestic purposes.188 In this way, the shortages of water
are mitigated, which reduces the pressure caused by the
ever-increasing demand on existing freshwater resources.189
To eliminate pollution, Articles 26 and 27 of the Berlin Rules suggest that state parties protect their freshwater
resources from industrial pollution.190 In many regions in
the world, such as Bangladesh and India, factories openly
dump industrial wastes containing harmful chemicals
into freshwater outlets,191 such as rivers, lakes, or natural
ponds, without carrying out proper treatment measures,192
causing harm to the quality of freshwater, which becomes
180. Id.
181. See id. at art. 11.
182. Id. at arts. 20 & 24.
183. Id. at art. 3(14).
184. Id. at art. 7.
185. Id. at art. 6.
186. Id. at arts. 3(14), 6–7.
187. Id.
188. Id. at arts. 27, 33, 41.
189. See Pechan & de Vries, supra note 18, at 8.
190. See Berlin Rules, supra note 91, at arts. 26–27.
191. Int’l Monetary Fund [IMF], Bangladesh: Poverty Reduction Strategy Paper 85 (2012) [hereinafter IMF].
192. Id.

THE GEORGE WASHINGTON JOURNAL OF ENERGY AND ENVIRONMENTAL LAW

Vol. 12 No. 1

unsuitable for drinking or producing food.193 Industrial
pollution can also cause salinity in groundwater resources.194 Groundwater salinity threatens the quality of freshwater supplies, the fertility of nearby soil, and the health
of humans and wildlife alike.195 Drinking water containing pathogenic microorganisms, or toxic substances such
as arsenic, and lead can spread deadly diseases such cancer, diarrhea, and typhoid.196 Thus, the entire stream, lake,
or groundwater aquifer where those chemicals are thrown
becomes unsuitable for use, which can create an artificial
shortage of water.197
If pollution and the resulting freshwater shortage take
place in a transboundary water resource, it can raise tensions among riparian states. Therefore, the Berlin Rules
recommend that state parties take adequate and timely
measures to prevent the spread of pollution in their freshwater resources and, in particular, in their transboundary
freshwater resources to avoid water shortages and resulting
conflicts among riparian states.198 For this purpose, it also
suggests that state parties set and regularly assess quality
standards for the freshwater flowing in their river basins
to inform them about whether the water is suitable for
drinking.199 If excessive pollution is identified in the watercourse, state parties are advised to remove the potential
cause of pollution.200
In a nutshell, the Berlin Rules on Water Resources suggest measures for reducing the scarcity of water by sowing
the seeds of cooperation among riparian states.201 Furthermore, they encourage the implementation of jointly monitored integrated management of transboundary freshwater
resources.202 Such cooperation among riparian states can
mitigate the threats of water-related conflicts, thus preventing water wars in the future.203
The rules, stipulations, and recommendations of the
2004 Berlin Rules on Water Resources, the 1997 United
Nations Watercourses Convention, the 1992 UNECE
Convention, and Chapter 18 of Agenda 21 provide support
to the international community in mitigating the threats of
emerging scarcity of water, one of which can be water wars
between states.204 In particular, the suggested measures to
enhance cooperation among riparian states can lead them
to plan and implement strategies to manage and utilize
193. Id.; see also Jha, supra note 22, at 8.
194. See A. Mashiatullah et al., Isotopic Investigation of Saline Water Intrusion and
Related Impacts on Potable Water Quality in the Coastal Aquifer of Karachi,
Pakistan, in Int’l Atomic Energy Agency Water Res. Programme, Origin of Salinity and Impacts on Fresh Groundwater Resources: Optimisation of Isotopic Techniques 81, 83 (2004), http://www-naweb.
iaea.org/napc/ih/documents/working%20materials/Working%20mat%20
CRP%20Salinity%202006.pdf [https://perma.cc/4UMS-NSBR].
195. See Summary: Isotope Techniques for Characterizing Groundwater Salinization, in Int’l Atomic Energy Agency Water Res. Programme, supra note
194, at 1, 1.
196. David B. Resnik, Environmental Health Ethics 142 (Cambridge Univ.
Press 2012).
197. See id.; see also IMF, supra note 191, at 83.
198. Berlin Rules, supra note 91, at arts. 27, 33, 41.
199. See id. at art. 28.
200. See id. at arts. 27 & 33.
201. See id. at art. 11.
202. See id. at arts. 34(3), 64, 65.
203. See Earle, supra note 158, at 69.
204. See, e.g., Stoa, supra note 11, at 449.
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their freshwater resources sustainably and equitably.205 For
instance, the signing of bilateral agreements for initiating cooperation, the establishment of coordinating bodies
to carry out joint monitoring of the quality and quantity
of the flow of their transboundary freshwater resources,
the “duty to cooperate” with each other, and the duty to
cause no significant harm to each other are some of the
ways indicated by these international legal conventions to
not only mitigate the increasing scarcity of freshwater but
also to prevent the emergence of conflicts and wars among
states over freshwater.206

III.

The Role of the United Nations in
Resolving Water Conflicts Among
Riparian States

A number of UN bodies previously played roles in mediating between states where staunch disagreements have led
to conflicts over the distribution or utilization of transboundary freshwater resources.207 The United Nations was
created against the backdrop of World War II to prevent
conflict between nations.208 The United Nations has a
number of bodies that have attempted to resolve conflicts
between states.209 Among them, the United Nations Security Council (“UNSC”) and the United Nations General
Assembly (“UNGA”) are the most important and resourceful platforms.210
In the past, the UNGA, the UNSC, and other bodies offered their platforms to states to resolve bilateral and
multilateral disputes.211 In particular, in the 1990s the
UNSC made interventions in Bosnia, Somalia, and Cambodia to maintain peace and security following the eruption of conflicts.212 Similarly, it also facilitated a ceasefire
between India and Pakistan in 1948 when a war broke
out between the two countries in Kashmir.213 In 1972
the ceasefire line was named the line of control and it has
stood firmly between the two countries despite three wars
having taken place between them since 1948.214 Given the
history of mediation between states, the UN can take on
205. See, e.g., Hodl, supra note 113, at 329.
206. Id.
207. E.g., United Nations, Regional Organizations in Conflict Mediation: Lessons of Experience & Cooperation With the United Nations: Report of the Third and Fourth Meetings of Regional, Subregional and Other International Organizations on Preventive
Diplomacy and Mediation 9 (Org. for Sec. & Co-op. in Eur. 2016).
208. Naeima Faraj A.A. Al-Hadad, Working Women and Their Rights
in the Workplace: International Human Rights and Its Impact on
Libyan Law 32 (2015).
209. George Kent, Freedom From Want: The Human Right to Adequate
Food 37 (2005).
210. See Björn Alexander Lindemann, Cross-Strait Relations and International Organizations: Taiwan’s Participation in IGOs in the Context of Its Relationship With China 252 (2014).
211. See Kent, supra note 209, at 36.
212. Id.
213. See Christy Shucksmith & Nigel D. White, United Nations Military Observer Group in India and Pakistan, in The Oxford Handbook of United
Nations Peacekeeping Operations 133, 134 (Joachim Alexander Koops
et al. eds., 2015).
214. Jivanta Schottli, A Political and Economic Dictionary of South
Asia 203 (2015).
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the role of resolving future conflicts surrounding freshwater resources.
Either new or existing UN bodies can apply the important principles given by international law to help facilitate
the peaceful management of transboundary freshwater
resources. Important advice given by international law to
riparian states is that they must equitably allocate their
transboundary freshwaters among them.215 Equitable allocation of transboundary freshwater resources among riparian states can avert bilateral conflicts over the distribution
of water.216 The 2004 Berlin Rules on Water Resources
and the 1997 United Nations Watercourses Convention
endorse the equitable utilization of transboundary freshwater resources through bilateral cooperation among riparian states.217 The United Nations can help riparian states
form joint bodies to carry out joint monitoring of the bilateral utilization of transboundary freshwater resources can
promote such cooperation.218 These bodies should be comprised of experts on water management from the riparian
states and examine the quality and quantity of the flow
of water in the watercourses.219 Hence, differences among
states regarding the quantity of the flow of water will be
resolved by accurate information.220
Additionally, the United Nations can assist countries
with sustainable freshwater resource management through
pollution prevention and IWM schemes. International law
recommends that states take immediate measures to reduce
the pollution in water resources, which will then become
available for drinking and other domestic purposes for
the people.221 As a result, the overall amount of available
freshwater resources will rise, which may eventually reduce
the scarcity of water in the region. Likewise, cooperation
through information exchange among riparian states about
the quantity and quality of the flow of freshwater could
remove bilateral suspicions and differences over the use of
water from their transboundary watercourses, potentially
giving rise to mutual trust among riparian states and averting armed conflict over freshwater resources.
In addition to guiding riparian states in equitably allocating their freshwater resources and building cooperation,
international law also imposes a general duty on them not
to cause harm to each other in using those resources.222
For example, a riparian state’s water management endeavors, such as dams, must not cause any shortages of water
in another riparian state.223 The duty to cause no harm is
essential in preventing states from harming each other.224
As a result, it mitigates the threats of conflict between
215. Hodl, supra note 113, at 329; see also Berlin Rules, supra note 91, at art.
12.; see also Watercourses Convention, supra note 121, at art. 5.
216. E.g., Hodl, supra note 113, at 326; Wegerich et al., supra note 9.
217. See Berlin Rules, supra note 91, at art. 12; see also Watercourses Convention, supra note 126, at art. 5.
218. E.g., UNECE Convention, supra 108, at art. 9.
219. Id.
220. See Berlin Rules, supra note 91, at art. 39(a); see also UNECE Convention,
supra note 108, at art. 56.
221. See Berlin Rules, supra note 91, at arts. 27, 33, 41.
222. See Watercourses Convention, supra note 121, at art. 7; see also Hodl, supra
note 113.
223. See Berlin Rules, supra note 91, at art. 16.
224. See id.; see also Hodl, supra note 113, at 329.
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riparian states over accessing and using their shared transboundary freshwater resources.
On the other hand, to obtain more control over their
freshwater resources, some international law conventions
such as the Berlin Rules on Water Resources and Agenda
21 suggest that riparian states carry out integrated management of their water resources.225 The implementation
of IWM can mitigate the scarcity of water and can also
give the riparian states efficient options to enhance control and improve management of their freshwater resources.226 Thus, the role of international legal conventions can
be instrumental in instigating cooperation among riparian
states and preventing water wars.227 Although the threat
of water wars are looming due to prevailing scarcity and
rising demand for freshwater resources, international legal
conventions and intergovernmental organizations like the
United Nations can together play a role in maintaining
peace and security by mitigating conflicts between states
over freshwater resources before they escalate into violence.

Conclusion
Amid the growing scarcity of freshwater resources, it is
feared that the wars of the future will be fought over freshwater resources.228 The major reasons for the increasing
scarcity of freshwater resources are increased demand for
freshwater resources due to the rapid growth of the human
population, the unsustainable management of freshwater
resources, and climate change.229 Many people live in areas
with severe shortages of freshwater230 and 44 countries are
facing high baseline water stress.231 Political opponents
sharing transboundary freshwater resources are also facing significant declines in their freshwater resources.232
For instance, India and Pakistan, which share the Indus
Basin, are facing a significant reduction in the availability of freshwater in their Indus tributaries and in their
groundwater tables in many local regions.233 Likewise,
neighboring countries in the Middle East such as Israel and
Lebanon are also experiencing a significant fall in the availability of freshwater in their shares transboundary rivers.234
Against a backdrop of political rivalries, these countries
may attempt to access a larger share of their transboundary
freshwater resources.235 The use of force in such endeavors
can ignite conflicts in their respective regions, leading to
full-fledged wars on water between them.236
225. U.N. Conference, supra note 79, at ¶ 18.9(b); see generally Berlin Rules,
supra note 91.
226. See U.N. Conference, supra note 79, at ¶ 18.9(b).
227. See Earle, supra note 158, at 69; see also Berlin Rules, supra note 91, at
art. 11; see also Watercourses Convention, supra note 121, at art. 5.
228. See Wachtel, supra note 7, at 148; see also Dolatyar & Gray, supra note 15,
at 8.
229. Brooks et al., supra note 1, at 14; The Dublin Statement, supra note 8, at 5.
230. See U.N. Water, supra note 2, at 2.
231. See Cassella, supra note 32.
232. See, e.g., Dolatyar & Gray, supra note 15, at 7.
233. See Jha, supra note 22, at 8; see also Ahmad, supra note 24, at 114; Cassella,
supra note 32.
234. Dolatyar & Gray, supra note 15, at 8.
235. Id.
236. Id.
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However, given the heightened threats of the emergence
of water wars in the future, international law comes to
the rescue and suggests a number of ways, mechanisms,
and endeavors to mitigate the threats.237 The 2004 Berlin
Rules on Water Resources, the 1997 Watercourses Convention, the 1992 Agenda 21, and the 1992 UNECE Convention are prominent in this regard.238 The principle of
equitable utilization,239 the no-harm principle,240 the duty
to cooperate,241 the vocalization of support to integrated
management of transboundary freshwater resources,242
and the compulsion on states to protect the ‘vital human
needs’ in utilizing and sharing their transboundary freshwater resources,243 are some of the major legal obligations
made by these international laws for preventing disputes
and wars among states over water resources. These conventions have provided a number of recommendations
to state parties for sustainably managing and developing
their freshwater resources to mitigate the growing scarcity.244 More importantly, they have also given guidelines to
riparian states for sharing, utilizing, and managing their
transboundary freshwater resources to mitigate the prospect of conflict.245
Despite the aforementioned obligations preventing the
occurrence of water wars, scholars still debate the inevitability of water wars, some scholars staunchly believe
that water wars are inevitable due to the rising stress put

forth by the ever-increasing world population and climate
change on existing freshwater resources.246 Others maintain that water wars are not for the future to take place; but
rather, water wars have already taken place in the contemporary era as well as in the recent past.247 On the contrary,
some scholars declare that there is no inevitability in the
occurrence of water wars in future.248 Such scholars believe
that the establishment of cooperation will prevail among
states, which will create no opportunity for the water wars
to take place in future.249
That is why the United Nations should work to implement the aforementioned international law conventions
and enable conditions for establishing bilateral cooperation
amongst riparian states.250 Such cooperation can be established through different means,251 for instance, by signing
bilateral treaties governing the distribution of water, like
the Indus Waters Treaty between India and Pakistan,252
by initiating joint water management endeavours,253 or
even by utilizing public diplomacy tools to promote cordial relations amongst states, such as engaging in activities
like sports, cultural and educational exchange programs,
and media partnerships.254 Cooperation over the distribution and utilization of transboundary freshwater resources
can lead to peaceful resolution of bilateral water disputes,
which in turn will mitigate the threat of water wars between
riparian states.255

237. See Stoa, supra note 11, at 448; see also Wegerich et al., supra note 9, at 396.
238. See Stoa, supra note 11, at 451; see also U.N. Conference, supra note 79.
239. See Watercourses Convention, supra note 121, at art. 5; see also Berlin
Rules, supra note 91, at art. 12 (discussing water resources).
240. See Berlin Rules, supra note 91, at arts. 8 & 16; see also Watercourses
Convention, supra note 121, at art. 7.
241. See Watercourses Convention, supra note 121, at art. 5.
242. See the text of Article 64, Berlin Rules, supra note 91, at art. 64; see also
U.N. Conference, supra note 79, at ¶ 18.
243. See Berlin Rules, supra note 91, at art. 14.
244. Id.; see also Wegerich et al., supra note 9, at 397.
245. See, e.g., Wegerich et al., supra note 9, at 451; see also Hodl, supra note 113,
at 326.
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or Reality?, 4 Int’l J. Sustainable Soc’y 3, 3–4 (2012); see also Jacob D.
Petersen-Perlman et al., International Water Conflict and Cooperation: Challenges and Opportunities, 42 Water Int’l. 105, 105–20 (2017).
249. See Rahaman, supra note 248.
250. This is essential because cooperation among the riparian states is the most
vital mode for preventing the occurrence water wars among them. See id.,
for a discussion on the importance of cooperation among riparian states in
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184 (Sumana Bandyopadhyay et al. eds., 2020).
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2005, when India and Pakistan improved their bilateral relations in the aftermath of the 1999 Kargil War between them. See Michal Marcin Kobierecki, Sports Diplomacy: Sports in the Diplomatic Activities of
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N O T E S

THE FADE OF EFFICIENT CAP
AND TRADE: BANKRUPTCY’S
UNDERMINING OF THE RENEWABLE
FUEL STANDARD AND OTHER
CAP-AND-TRADE PROGRAMS
Molly E. Behan*
This Note examines the intersection of bankruptcy and environmental law, and in particular when entities
subject to the requirements of various cap-and-trade programs designed to address air pollution file for
bankruptcy. The current state of the harmonization of bankruptcy and environmental law makes it possible
for bankrupt entities subject to cap-and-trade programs to be freed from fulfilling credit obligations under
those programs through different bankruptcy processes. This Note describes in detail one recent bankruptcy
of an entity regulated under the Clean Air Act’s Renewable Fuel Program in which that entity’s compliance
obligations went unaccounted for during the bankruptcy process. After analyzing why this matter resulted in
an undermining of the effectiveness of cap-and-trade programs, this Note recognizes that the current state
of the intersection of bankruptcy and environmental law is not always friendly to environmental interests, in
particular obligations under cap-and-trade programs addressing air pollution. This Note therefore recommends that Congress enact a law that will provide financial assurance for debtors’ credit obligations under
cap-and-trade programs, to ensure that bankruptcy processes will no longer undermine the effectiveness of
those programs.
Introduction
What happens when two bodies of law have competing
underlying theories that make balanced reconciliation of
the two nearly impossible? Such is the case with bankruptcy and environmental law. The primary goal of the
Bankruptcy Code is to provide debtors with fresh starts.1
The foremost goal of environmental laws, on the other
hand, is to protect public health and safety by giving the
government the authority to order the mitigation of envi* Molly Behan is a 2021 graduate of the George Washington University Law School, where she earned her J.D.
and was the Senior Notes Editor of Volume 12 of The
George Washington Journal of Energy and Environmental
Law. She received her Bachelor of Arts degree from Emory
University in 2017. She would like to thank her family and
friends who supported her throughout law school and the
Note-writing process.
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Lawrence V. Gelber et al., The Intersection of Environmental and Bankruptcy
Laws, in Environmental Issues in Business Transactions 339, 339
(Lawrence P. Schnapf ed., 2011).

ronmental ills, for example by mandating the cleanup of
pollution.2 A conflict between the two arises, for instance,
when a government assigns such cleanup responsibility
or other environmental liability to debtors for whom the
Bankruptcy Code provides a mechanism for shedding
responsibilities that they cannot meet.
Although the theories of environmental law and bankruptcy law conflict, they have been implicated together
since the passage of the Bankruptcy Code in 1978.3 The
environmental statute that is most commonly implicated
in bankruptcy is the Comprehensive Environmental
Response, Compensation, and Liability Act (“CERCLA”),
as the tension between bankruptcy law and environmental
law has frequently arisen in the context of cleanup liability for toxic waste dumps.4 When debtors seek to avoid
CERCLA liability arising out of compliance with cleanup
orders, injunctions, or the payment of cleanup costs, courts
2.
3.
4.

Id.
An Act to Establish a Uniform Law on the Subject of Bankruptcies, Pub. L.
No. 95-598, 92 Stat. 2549 (codified at 11 U.S.C. §§ 101–1532).
See Ellen Sward, Resolving Conflicts Between Bankruptcy Law and the State
Police Power, 1987 Wis. L. Rev. 403, 404 (1987).
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have reconciled the two areas of law on a case-by-case basis.5
This case law recognizes that to the extent an environmental liability is, as with CERCLA, based in some immediate or identified hazard or harm, the environmental law
under which that liability arises should take primacy over
the Bankruptcy Code in balancing the two.6
Recently, in a departure from the bankruptcy matters
examining the interaction between the Bankruptcy Code
and hazardous waste statutes, cases have arisen in which
Bankruptcy Code provisions are forced together with statutes and programs intended to address air pollution and
greenhouse gases. A recent example is the 2018 settlement
between bankrupt Philadelphia Energy Solutions LLC
(“PES”) and the United States.7 Capitalizing on the Bankruptcy Code’s goal of giving the debtor a fresh start, this
settlement undermined the effectiveness of the Renewable
Fuel Standard (“RFS”), a cap-and-trade program aimed at
reducing air pollution and greenhouse gas generation, by
permitting PES to shirk responsibility for its credit liability under that program.8 Those opposed to the settlement
voiced concerns that PES’ failure to pay for its credit obligations could result not only in increased emissions but also
in a reduction in the value of those credits throughout the
entire cap-and-trade program.9 Both effects could undercut the market created by the program and undermine the
effectiveness of the program as a whole.10 This outcome
makes it clear that, to the parties of the settlement, the
environmental problems which the RFS addresses are not
like the identified hazards which courts have found elevate
the importance of environmental laws over the functions
of the Bankruptcy Code, 11 and therefore do not share that
vital protection. 12 The decline in the coal industry, including the operation of coal-fired power plants, makes this
problem particularly salient. 13
F

F

F

5.
6.
7.

8.
9.

10.
11.
12.
13.

See Gelber et al., supra note 1, at 339.
See, e.g., Midlantic Nat’l Bank v. N.J. Dep’t of Env’t Prot., 474 U.S. 494,
507 (1986).
See Juan Carlos Rodriguez, EPA Lets Bankrupt Pa. Refiner Slide on Biofuel
Payments, Law360 (Mar. 13, 2018), https://www-law360-com.gwlaw.idm.
oclc.org/articles/1021369/epa-lets-bankrupt-pa-refiner-slide-on-biofuelpayments [https://perma.cc/U4QD-BGDL].
See id.
See United States’ Motion and Memorandum of Law in Support of Motion to Approve Proposed Consent Decree and Environmental Settlement
Agreement at Exhibit B at 5, 795, In re PES Holdings, LLC, No. 18-10122
(Bankr. D. Del. Mar. 30, 2018) [Hereinafter PES Memo].
See PES Memo, supra note 9, at Exhibit B at 4.
See, e.g., Midlantic, 474 U.S. at 507.
See PES Memo, supra note 9, at 15 n.6.
See Slade Johnson & Kien Chau, More U.S. Coal-Fired Power Plants Are
Decommissioning as Retirements Continue, U.S. Energy Info. Admin.
(July 26, 2019), https://www.eia.gov/todayinenergy/detail.php?id=40212
[https://perma.cc/JK9P-WACJ]. For example, the Bruce Mansfield Power
Plant, a coal-fired power plant in Shippingport, Pennsylvania that operated
under the Acid Rain Program under the Clean Air Act, shuttered its doors
in November 2019, after operating for 40 years. See Chrissy Suttles, Bruce
Mansfield Workers Cut, 49 Layoffs Expected in February, Times (Oct. 31,
2019, 4:01 AM), https://www.timesonline.com/news/20191031/brucemansfield-workers-cut-49--layoffs-expected-in-february [https://perma.cc/9
AL-HP3J]; Air Markets Program Data: Top Emitters, U.S. Env’t Prot. Agency, https://ampd.epa.gov/ampd/ [https://perma.cc/RDX9-W6WV] (follow
“Top Emitters” hyperlink; then set search criteria to “Time Frame: Annual”, “Pollutant: SO2”, “Year: 2016”, “Aggregation: Unit:”, “Show Top:
50”). This example is used only to indicate the plant’s participation in the
program and the potential issue that might arise from its bankruptcy based
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Part I of this Note provides background information on
the bankruptcy mechanisms that are of particular concern
in the realm of cap-and-trade programs, in addition to a
brief theory of and background on cap and trade generally. Part II of this Note dives into the reconciliation of
bankruptcy and environmental law that arose in the 2018
PES bankruptcy. In particular, Part II discusses how positive treatment of environmental law in bankruptcy cases
arising under CERCLA has not translated well to the
treatment of environmental law in bankruptcy issues arising under air pollution and greenhouse gas cap-and-trade
programs. Finally, Part III of this Note recommends that
Congress enact legislation that would act as a safety net
in the event that a Chapter 11 reorganization—or other
bankruptcy procedure—results in payment of cap-andtrade compliance obligations falling to the wayside. This
contingency should take the form of a bonding program
modeled after the Surface Mining Control and Reclamation Act,14 but implement changes in order to address the
problems that have made that program’s bonding requirements ineffective.

I.

Background on Bankruptcy and
Cap and Trade

A.

The Rise of Cap and Trade

Market-based environmental programs have gained popularity in an era where concern about the efficiency and
effectiveness of traditional air pollution regulation has
grown.15 It has become clear that because emission reduction costs of air pollution can vary greatly from source to
source, a standardized approach to pollution control can
make environmental protection more expensive than is
necessary.16 Instead, market based programs establish a
price on emissions and therefore achieve pollution control
more efficiently by incentivizing those who have the ability
to clean up cheaply to do so, and by allowing those entities
to then profit off of the emissions that they thus avoid.17
Cap and trade is one type of these market based environmental programs. The theory behind cap-and-trade
programs is straightforward: it sets a cap on the total
amount of pollution allowed in any given area and then
allocates portions of that cap to regulated polluters under
the program.18 For example, an entity that has the ability

14.
15.
16.

17.
18.

on the recent PES settlement, not to indicate that this plant specifically has
neglected its cap-and-trade obligations through its bankruptcy.
Surface Mining Control and Reclamation Act of 1977, 30 U.S.C. § 1201
(2018).
See Robert L. Glicksman, Regulatory Safeguards for Accountable Ecosystem
Service Markets in Wetlands Development, 62 U. Kan. L. Rev. 943, 943–45
(2014).
See Richard Schmalensee & Robert N. Stavins, Lessons Learned From Three
Decades of Experience With Cap and Trade, 11 Rev. of Env’t Econ. & Pol’y
59, 59 (2017), https://academic.oup.com/reep/article/11/1/59/3066276
[https://perma.cc/3SF7-JJCZ].
See id.; Glicksman supra note 15, at 943.
What Is Emissions Trading?, U.S. Env’t Prot. Agency (Dec. 17, 2019),
https://www.epa.gov/emissions-trading-resources/what-emissions-trading
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to cheaply reduce its pollution level can do so, and then
sell its excess allocation to a second entity that does not
have the same ability to reduce in a cost-effective manner, and therefore emits in excess of its cap.19 Due to the
financial reward of payment for unused pollution credits,
the program incentivizes many entities to invest in emissions reducing technology.20 Furthermore, because the
first entity has reduced its pollution emissions by becoming cleaner, the second entity’s excess pollution theoretically does not have the effect of exceeding the overall cap
designated for that region.21 Compliance, and therefore
effective functioning, in cap-and-trade programs is simple
to contemplate; an entity either must emit at or under its
allocated cap, or purchase the emissions credits to account
for any excess emissions produced.22
Although cap-and-trade programs seem efficient and
simple to comply with, they are not without their problems. The fact that these programs rely on the functioning of markets for their success is also the cause of their
potential failures. For example, one of the main arguments
against allowing PES to shirk its liability for almost $180
million worth of credits under the RFS was that it would
undermine the effectiveness of the program by driving
down credit prices and therefore eliminating the incentive for other entities to participate.23 This argument is one
example of the broader concern that if a market based program is not designed carefully, actors can exploit the system by shirking their own duties and thereby reducing the
incentives that ensure a program’s success.24 Furthermore,
by dodging its obligations under the program, an entity’s
emissions could increase because it is effectively permitted
to pollute without penalty.25 It is therefore imperative that
cap-and-trade programs are designed with safeguards in
place to ensure that they function effectively and achieve
environmental protection efficiently.
Despite these concerns, cap and trade has been successful in controlling emissions that come from coal-fired
power plants. An example of a successful program is the
Acid Rain Program under Title IV of the Clean Air Act
Amendments of 1990, which launched a Sulfur Dioxide
(SO2) allowance trading program.26 In addition to combatting emissions of pollutants such as SO2, cap-and-trade
programs have more recently tackled emissions of greenhouse gases contributing to climate change, although not
yet on a national scale. For example, California’s capand-trade program, which is part of its state-wide climate

19.
20.
21.
22.
23.
24.
25.
26.
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[https://perma.cc/R3GL-9G2T].
See Glicksman, supra note 15, at 943.
See id. at 943–44.
See id. at 943.
See Lesley K. McAllister, Putting Persuasion Back in the Equation: Compliance in Cap and Trade Programs, 24 Pace Env’t L. Rev. 299, 301 (2007).
See PES Memo, supra note 9, at Exhibit B at 4–6.
See Glicksman, supra note 15, at 946.
See PES Memo, supra note 9, at 21.
See Schmalensee & Stavins, supra note 16, at 61–62. In a classic form of
an cap-and-trade program, the government gave power plants permits to
emit (which they called allowances), and then if the annual sulfur dioxide
emissions at a regulated facility exceeded its allocation, then that facility was
obligated to either reduce its emissions or purchase additional allowances on
the market. Id. at 62.

change initiative authorized by the California Global
Warming Solutions Act of 2006, represents the first
multi-sector cap-and-trade program in North America.27
California’s cap-and-trade program followed the Regional
Greenhouse Gas Initiative (“RGGI”), which was the first
mandatory cap-and-trade program in the United States to
limit CO2 emissions in the power sector.28
The cap-and-trade program that was implicated in the
PES bankruptcy is the Renewable Fuel Standard. The RFS
is a mandate requiring that some portion of petroleum
based transportation fuel, heating oil, or jet fuel produced
and introduced into commerce in the United States be
replaced with renewable fuel.29 The Environmental Protection Agency (“EPA”) serves as the primary regulatory
body ensuring that covered entities are producing, mixing, and selling fuels that contain the requisite amount of
renewable fuel.30 EPA regulates compliance with the RFS
mandate through a tradable credit system.31 The obligated
parties under the RFS program can achieve compliance in
one of two ways.32 Covered entities can either blend renewable fuels—such as biomass-based diesel, certain types of
biofuel, and total renewable fuel derived from ethanol—
that have been approved by EPA into their transportation
fuels, or purchase credits called Renewable Identification
Numbers (“RIN”).33 Either way, the amount of renewable
fuel that is blended into transportation fuel, compliance
credits, or some combination of the two, must meet the
entity’s Renewable Volume Obligation set by EPA.34 Thus,
the RFS functions in much the same way as the other capand-trade programs that impact coal-fired power plants:
covered entities have a specified amount of renewable fuel
that they must blend into their transportation fuels and, if
they are unable to meet that threshold, they can purchase
credits in a market to obtain compliance.

B.

The Decline of Coal

The rapid decline of coal gives rise to the immediacy of the
issue of bankruptcy mechanisms undercutting the goals of
cap-and-trade programs addressing air pollution. Coal is
27. See California Cap and Trade, Ctr. for Climate & Energy Sols., https://
www.c2es.org/content/california-cap-and-trade/ [https://perma.cc/2DB57ZFE]. Like other cap-and-trade programs, California’s program set a statewide cap on greenhouse gas emissions, which was set to decline annually to
result in lower emissions over time. Id.
28. See Regional Greenhouse Gas Initiative (RGGI), Ctr. for Climate & Energy
Sols., https://www.c2es.org/content/regional-greenhouse-gas-initiative-ggi/
[https://perma.cc/B6N9-CSW8]. This program, in which nine states in the
Northeastern United States currently participate, requires each fossil fuel
power plant with a capacity greater than twenty-five megawatts to obtain an
allowance for each ton of CO2 that it emits annually. Id. The entities can do
this either by purchasing the allowances in quarterly auctions or by purchasing from other generators. Id.
29. Kelsi Bracmort, Cong. Rsch. Serv., R43325, The Renewable Fuel
Standard (RFS): An Overview 1 (Sept. 4, 2019), https://fas.org/sgp/crs/
misc/R43325.pdf [https://perma.cc/ZS36-ZB9Q].
30. 42 U.S.C. § 7545 (2018).
31. Bracmort, supra note 29, at 4.
32. See Overview for Renewable Fuel Standard, U.S. Env’t Prot. Agency (June 7,
2020), https://www.epa.gov/renewable-fuel-standard-program/overviewrenewable-fuel-standard [https://perma.cc/XGX5-XVN7].
33. Id.
34. Id.
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declining as a power source, with the amount of electricity
that is generated by natural gas surpassing coal for the first
time in 2015.35 Historically, coal was once the source of
over 40% of the country’s power.36 However, that percentage had dropped to 28% in 2018, and even further to 25%
in 2019.37 The economic pressure that coal-fired power
plants face is high, due to both a relatively flat electricity
demand growth and increased competition from natural
gas and renewables.38 The decrease in demand for coal, and
an increase in demand for other cleaner and cheaper forms
of energy such as natural gas, has resulted in the general
decline of the coal industry, and in the utilization of coal
burning power plants.39

C.

Chapter 11 Reorganization: The Blueprint for
a “Fresh Start”

Congress passed the law that codified the Bankruptcy
Code in Chapter 11 of the United States Code on November 6, 1978.40 The Bankruptcy Code is complex and has
many mechanisms for assisting an entity or person that is
in debt.41 However, the portion of the Code that is most
relevant for the purposes of the recent cap-and-trade bankruptcies caters to businesses that have filed for relief under
Chapter 11 of the Code and is most commonly served
through the process of a Chapter 11 reorganization.42
The filing of a Chapter 11 petition automatically prohibits any creditors from taking debt collection actions
against the debtor, giving it breathing room to prepare a
plan of reorganization,43 or restructuring the debtor’s obligations.44 The plan identifies different classes of creditors
based on the nature of their claims or interests, which is
important for the purposes of the Bankruptcy Code’s priority scheme for distributing assets to creditors by class.45
For example, the members of one class might have their
claims or interests paid in full, others may be paid only a
35. John Quiggin, Peabody’s Bankruptcy Claim Is a Symbol of Coal’s End, Conversation (Apr. 14, 2016, 1:47 AM), https://theconversation.com/peabodys-bankruptcy-claim-is-a-symbol-of-coals-end-57801 [https://perma.
cc/928Z-C5SH].
36. Clifford Krauss, Murray Energy Is 8th Coal Company in a Year to Seek Bankruptcy, N.Y. Times (Oct. 29, 2019), https://www.nytimes.com/2019/10/29/
business/energy-environment/murray-energy-bankruptcy.html
[https://
perma.cc/NC35-YSKD].
37. Id.
38. Johnson & Chau, supra note 13.
39. Samantha Gross, Why There’s No Bringing Coal Back, Brookings: Planet
policy (Jan. 16, 2019), https://www.brookings.edu/blog/planetpolicy/
2019/01/16/why-theres-no-bringing-coal-back/ [https://perma.cc/6HH9X7EB].
40. An Act to Establish a Uniform Law on the Subject of Bankruptcies, Pub. L.
No. 95-598, 92 Stat. 2549 (codified at 11 U.S.C. §§ 101–1532).
41. Other instruments of the bankruptcy process include, but are not limited
to, bankruptcy’s automatic stay of all actions against a debtor, whether a
debtor can abandon its “burdensome” or “inconsequential” property under
11 U.S.C. § 554(a), determination of administrative expense claims, and
whether certain environmental obligations are “claims” and therefore dischargeable under the Bankruptcy Code. Jannette Brimmer, Environmental
Issues in Bankruptcy: An Overview, 3 Wis. Env’t L.J. 159, 161, 167, 171,
173 (1996).
42. See Gelber et al., supra note 1, at 341.
43. Id.
44. Id. at 344.
45. See id.
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portion of their claim, and still others may not be paid at
all.46 A court can issue an order confirming the plan when
all classes of creditors have approved the plan and the court
finds that the plan complies with the Bankruptcy Code.47
After confirmation, the debtor is required to make planned
payments and is further bound by the plan’s blueprint for
distributing assets to creditors.48 The plan creates new contracts, which replace any pre-bankruptcy relationships and
contracts that existed.49
The confirmation of the plan of reorganization further
“discharges the debtor from any debt that arose before the
date of such confirmation.”50 A debt is defined as “liability
on a claim”51 and a claim is defined by the Code as either
a “right to payment” or a “right to an equitable remedy for
breach of performance if such breach gives rise to a right to
payment.”52 Only obligations that meet this definition are
considered claims and are thus dischargeable. By providing
a plan for certain obligations and discharging other claims,
the Chapter 11 process provides a mechanism through
which the goal of the Bankruptcy Code, to provide the
debtor with a fresh start, is realized.

II.

The PES Settlement: An Undermining
of the RFS

Courts have tackled the question of how to reconcile the
competing interests of bankruptcy and environmental law
on a case-by-case basis.53 The reconciliation has resulted
in the interests of one prevailing over those of the other,
and in particular, in the interests of the Bankruptcy Code
superseding those of environmental law.54 Although this
might sometimes be the case, a principle has emerged that
prioritizes the satisfaction of environmental laws over the
performance of bankruptcy mechanisms in instances in
which the environmental statute in question addresses an
46. Id. at 344.
47. Id. at 345.
48. Chapter 11—Bankruptcy Basics, U.S. Courts, https://www.uscourts.gov/
services-forms/bankruptcy/bankruptcy-basics/chapter-11-bankruptcybasics [https://perma.cc/9LVQ-GR6F].
49. Id.
50. 11 U.S.C. § 1141(d)(1) (2018).
51. 11 U.S.C. § 101(12) (2018).
52. 11 U.S.C. § 101(5) (2018).
53. Gelber et al., supra note 1, at 339.
54. For example, in Ohio v. Kovacs the Supreme Court was tasked with determining whether a debtor’s obligation under an injunction issued by the
State of Ohio ordering him to clean up a hazardous waste was subject to
discharge under the Bankruptcy Code. See 469 U.S. 274, 275 (1985). The
Court eventually ruled against Ohio, holding that because the State had appointed a receiver in order to acquire the assets from Kovacs to fulfill his environmental cleanup obligations that those obligations had been reduced to
a right to payment, and were therefore dischargeable under the Bankruptcy
Code. See id. at 282–83. In holding that the cleanup obligation had been
reduced to a right of payment and was therefore a claim subject to discharge,
it seems like the court looked only to the language and proper interpretation
of the Bankruptcy Code, and did not consider the negative implications
that its decision might have on enforcement of environmental statutes. See
Jeff J. Marwil, Ohio v. Kovacs: Financial Freedom for Bankrupt Polluters, 34
DePaul L. Rev. 1069, 1070 (1985) (arguing that when faced with a choice
between the underlying policies of the Bankruptcy Code and environmental
laws, the Supreme Court held that the debtor’s interests should come out on
top of environmental interests).
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identifiable hazard or imminent threat to public health.55
Ideally, this principle would extend beyond hazardous
waste statutes to environmental statutes and programs
addressing other types of harms, such as air pollution or
the emission of greenhouse gases. However, PES’ settlement, which freed it from paying for all of its credit obligations under the RFS,56 indicates otherwise.57 The result of
this reconciliation of bankruptcy and environmental law
in cap-and-trade programs regulating air pollution is quite
troubling. Bankruptcy in this case allowed a debtor to free
itself of its obligations under the RFS, an outcome that
could drive down market prices and negate the program’s
positive environmental impacts.58 Because of the negative
impacts that the decline of coal is having on the financial solvency of coal-fired power plants,59 this outcome will
continue unless Congress enacts a statute that assures that
those credit obligations will be accounted for, regardless of
any bankrupt entity’s ability to pay.

A.

The Midlantic Exception and the Importance of
“Identified Hazards”

Following the passage of the Bankruptcy Code in 1978,
courts have considered the intersection of bankruptcy
and environmental law in several cases.60 Although these
cases can result in an outcome that favors the purposes of
bankruptcy law over those of environmental laws, there are
instances in which this same balancing results in courts prioritizing certain environmental statutes that are designed
to protect the public health from imminent hazards.61 As
bankruptcy cases such as PES’ have indicated, the problem
is that this case law has developed under CERCLA and has
not yet been applied in the context of the Clean Air Act
or other statutes or programs addressing air pollution and
climate change.62
55. See, e.g., Midlantic Nat’l Bank v. N.J. Dep’t of Env’t Protection, 474 U.S.
494, 507 (1986).
56. Consent Decree and Environmental Settlement Agreement, In re PES
Holdings, LLC, No. 18-10122 (Bankr. D. Del. Mar. 12, 2018), ECF No.
244-1; see Rodriguez, supra note 7.
57. See PES Memo, supra note 9, at 15 n.6.
58. See infra text accompanying notes 97–102.
59. See Krauss, supra note 36.
60. See, e.g., In re Jensen, 995 F.2d 925, 928 (9th Cir. 1993).
61. See supra note 54; Midlantic Nat’l Bank v. N.J. Dep’t of Envtl. Protection, 474
U.S. 494, 507 (1986).
62. Climate change issues generally have only recently begun to be implicated in
bankruptcy matters. Sarah E. Light, The Law of the Corporation as Environmental Law, 71 Stan. L. Rev. 137, 197 (2019). A bankruptcy court entered
an order confirming Peabody Energy’s plan of reorganization and held that
the company was discharged from its liability for impacts from climate change
related damage. Id. The bankruptcy judge said that because of its bankruptcy agreements (including a settlement regarding environmental damage that
Peabody had reached with EPA that did not include these claims), Peabody
was not liable for climate change impacts that arose from its pre-reorganization conduct. See Juan Carlos Rodrigues, Peabody Evades Calif. Climate
Change Suits With Chapter 11 Plan, Law360 (Oct. 24, 2017), https://wwwlaw360-com.gwlaw.idm.oclc.org/articles/977827/peabody-evades-calif-climate-change-suits-with-ch-11-plan [https://perma.cc/RX6Z-5ZBK]. This
order was upheld at the district court level in 2019. See Rick Archer, Climate Suits Against Bankrupt Energy Co. Can’t Be Revived, Law 360 (Mar. 29,
2019),
https://www-law360-com.gwlaw.idm.oclc.org/articles/1144638/
climate-suits-against-bankrupt-energy-co-can-t-be-revived.
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In Midlantic National Bank v. New Jersey Department
of Environmental Protection, the Supreme Court identified
a specific instance in which environmental law was to be
given primacy over the satisfaction of procedures under
the Bankruptcy Code.63 In this case, the Court faced the
question of whether a trustee can abandon a debtor’s property under § 554 of the Bankruptcy Code in contravention
of environmental laws or regulations that are designed to
protect the public’s health or safety.64 The Court held that
Congress did not intend for § 554 of the Bankruptcy Code
to necessarily preempt other laws, and that it certainly
should not permit a trustee to abandon property in contravention of a statute that is “reasonably designed to protect the public health or safety from identified hazards.”65
Therefore, Midlantic gave rise to what would be seen as a
shield against the possibility that bankruptcy law might
win out over environmental law, in an instance where primacy of environmental law over bankruptcy law was supported by this special circumstance.
Five years later, the Second Circuit indicated that the
Midlantic doctrine would be applicable to the more general reconciliation of bankruptcy law and environmental
law in In re Chateaugay Corporation.66 Here, the Second
Circuit considered the reconciliation of CERCLA with
the Bankruptcy Code’s provision that permits a debtor to
discharge its pre-bankruptcy-petition debt67 under a classic Chapter 11 reorganization.68 EPA had identified LTV
(the debtor) as a “potentially responsible party” at fourteen
separate sites containing hazardous waste.69 LTV filed a
Chapter 11 plan of reorganization under which it sought
a discharge of all claims—for both reimbursement of the
costs of response actions and injunctive relief for them to
take those response actions themselves—traceable to its
pre-bankruptcy-petition conduct at those sites.70
The court’s treatment of injunctions under the Bankruptcy Code is most important. The court held that
injunctions for a debtor to cleanup contained (as opposed
to ongoing) waste resulting from its pre-petition conduct
should be considered “claims” within the meaning of the
Bankruptcy Code, and should therefore be dischargeable.71
63. See Midlantic, 474 U.S. at 507.
64. See Midlantic, 474 U.S. at 496. Section 554(a) of the Bankruptcy Code provides that “after notice and a hearing, the trustee may abandon any property
of the estate that is burdensome to the estate or that is of inconsequential
value to the estate.” 11 U.S.C. § 554(a) (2018). The actual implications of
abandonment do not much matter for the purposes of this Note, which
focuses instead on the mechanisms that make it possible under the Bankruptcy Code and therefore place it in conflict with environmental laws.
65. Midlantic, 474 U.S. at 507.
66. See In re Chateaugay Corp., 944 F.2d 997, 1009 (2d Cir. 1991).
67. Remember, the Bankruptcy Code defines “debt” as “liability on a claim.” 11
U.S.C. 101(12). Only obligations that meet the definition of these terms
within the meaning of the Code are claims, and therefore dischargeable. See
supra text accompanying notes 50–51.
68. See Chateaugay, 944 F.2d at 1002.
69. Id. at 999. Before LTV had filed for bankruptcy, EPA had undertaken response action at those fourteen sites, for which it would have sought reimbursement under Section 107(a) of CERCLA. Id. Alternatively, and vital
to this matter, CERCLA additionally allows EPA to order a PRP to take
the response actions instead, under Section 106(a) of CERCLA. 42 U.S.C.
§ 9607(a) (2018).
70. See Chateaugay, 944 F.2d at 1000.
71. See id. at 1008.
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The result of this holding—that LTV would be freed
from the obligation to comply with EPA’s orders for them
to address contained pollution—is consistent with bankruptcy’s overarching goal of providing the debtor with a
“fresh start.”72 However, the court also held that injunctions requiring a debtor to “ameliorate ongoing pollution”
should not be considered “claims,” and therefore should
not be dischargeable.73 In other words, the court held that
the debtor should be required to remedy any ongoing pollution regardless of the bankruptcy procedure that might
otherwise discharge that obligation.74
The court’s reasoning in this case was based on an intricate analysis of relevant Bankruptcy Code and CERCLA
provisions and was not a direct application of Midlantic’s
identified hazards exception.75 However, the holding is
consistent with the Midlantic doctrine.76 The court’s designation of injunctions to address ongoing pollution as non“claims” (and therefore not dischargeable and required to
be followed) would permit environmental law to triumph
over the purposes of the Bankruptcy Code in a specific
instance where the public health was presently on the line.77
The court itself noted how its holding here was consistent
with Midlantic.78 In doing so, it indicated that Midlantic’s
public health exception is a widely applicable principle that
should be considered in the balancing of bankruptcy and
environmental law generally, and is not only limited to
cases arising under § 554 of the Code.
This widely applicable doctrine has been successfully
applied in a number of instances. For example, in In re
Torwico Electronics, Inc., the Third Circuit held that the
state’s attempt to force a party to clean up hazardous waste
that posed an ongoing hazard was not dischargeable under
the Bankruptcy Code.79 However, the doctrine does not
always succeed in elevating the interests of environmental
law, even in the context of hazardous waste statutes.80 In
In re L.F. Jennings Oil Co., for example, the Tenth Circuit
permitted the trustee of the bankruptcy estate to abandon
three contaminated properties that were former gas stations because the properties did not present an “immediate
threat to public health or safety.”81 The Midlantic exception has to apply in practice even under hazardous waste
statutes.82 It is no surprise that the exception was deemed
72.
73.
74.
75.
76.
77.
78.
79.

See id.
Id. (emphasis added).
See id. at 1009.
See id. at 1006–08.
See id. at 1009.
See id.
Id.
See In re Torwico Electronics, Inc., 8 F.3d 146, 151 (3d. Cir. 1993) (applying Chateaugay to determine that although there are instances in which an
injunction to cleanup pollution might be considered a “claim,” and therefore be dischargeable under the Bankruptcy Code, an injunction issued to
address ongoing pollution is not dischargeable).
80. See In re L.F. Jennings Oil Co., 4 F.3d 887, 890 (10th Cir. 1993).
81. See id. at 890.
82. This section is not by any means meant to be an extensive look at the Midlantic doctrine, which has received widespread attention and analysis. This
Note intends only to indicate an instance in which courts have been willing
to elevate the interests of environmental law over those of bankruptcy. For
a more in-depth analysis of the doctrine and its varied application, see, e.g.,
Michael P. Arwood, Trust(ee) and Abandonment Issues: A Proposal for New
Action Regarding Abandonment of Environmentally Contaminated Property,
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inapplicable to a bankruptcy matter arising under the RFS,
a cap-and-trade program that addresses air pollution.

B.

The PES Bankruptcy

In January of 2018, PES filed for bankruptcy.83 At the time
of filing, PES was an operating refinery that converted
crude oil into gasoline, low-sulfur diesel, jet fuel, and other
transportation fuels.84 Due to the nature of its operation
as a refiner, the entity was subject to the RFS, which, as
mentioned supra, is the mandate that requires that some
portion of petroleum-based transportation fuel, heating
oil, or jet fuel produced and introduced into commerce in
the United States be replaced with renewable fuel.85
According to PES, the Renewable Volume Obligation
placed on them by EPA under the Renewable Fuel Standard had become increasingly burdensome, as its facility
was not equipped to produce the type of renewable mixed
fuels that the program required of them.86 Because of this,
PES’ only option for compliance was to purchase hundreds
of millions of dollars in RINs on the open market.87 This,
the entity claimed, precipitated its filing for bankruptcy.88
The entity proposed a Chapter 11 plan that did not provide for compliance with the company’s Renewable Fuel
Standard obligations.89 PES had outstanding obligations of
467 million RINs from portions of its obligations that it
had carried over from the 2016 compliance period and the
2017 compliance period.90 Based on the market values of
RINs at the time, PES estimated that fulfilling its compliance obligations would require spending $350 million on
the open market to purchase and retire RINs to meet its
Renewable Volume Obligation.91
EPA objected to PES’ Chapter 11 reorganization plan
on the grounds that in providing no consideration for
payment of the debtors’ obligations under the RFS program, the plan did not adequately balance the demands
of bankruptcy and environmental law.92 The United States
and PES then engaged in negotiations that eventually led
to settlement.93 The settlement, entered in the form of a
Consent Decree in April 2018, provided that PES could
use the 210 RINs it already possessed to cover its 467 mil-

83.

84.

85.
86.
87.
88.
89.
90.
91.
92.
93.

32 Emory Bankr. Devs. J. 365 (2016) (discussing the inconsistencies in
and subsequent application of the doctrine generally).
See Jeff Montgomery, Northeast Refiner PES Opens $1B-Plus Chapter 11,
Law360 (Jan. 22, 2018), https://www-law360-com.gwlaw.idm.oclc.org/
articles/1004177/northeast-refiner-pes-opens-1b-plus-chapter-11[https://
perma.cc/SA7W-TKY2].
Vince Sullivan, Philly Refinery Gets OK on $120M DIP in Fast Track Ch. 11,
Law360 (Jan. 23, 2018), https://www-law360-com.gwlaw.idm.oclc.org/
articles/1004752/philly-refinery-gets-ok-on-120m-dip-in-fast-track-ch-11
[https://perma.cc/D5PG-SFHG].
Overview for Renewable Fuel Standard, supra note 32.
Sullivan, supra note 84.
Id.
Id.
PES Memo, supra note 9, at 3.
Id. at 3.
Disclosure Statement for the Joint Prepackaged Chapter 11 Plan of Reorganization of PES Holdings, LLC and Its Debtor Affiliates at 17, In re PES
Holdings, LLC (2018) (No. 18-10122), 2018 (Bankr. D. Del.).
Consent Decree and Environmental Settlement Agreement, supra note 56,
at 3.
See PES Memo, supra note 9, at 13.
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lion RINs deficit.94 Estimations by the debtor based on the
2017 market value of RINs put the savings for PES as a
result of this settlement at about $180 million.95
Approximately twenty-five commenters opposed the
entry of the Consent Decree.96 These comments indicate
many of the problems that could have resulted from its
approval, including impacts on the effectiveness of the RFS
program.97 A few of those comments examined the potential impacts of the settlement from a market perspective,
noting that it essentially rewarded PES for not complying
with the program at the expense of those who had complied.98 Some explained that this action would drive the
value of RINs down, which would be detrimental to the
functioning of the RFS because the program depends on
RIN value to incentivize those entities that have the ability to implement renewable fuels to do so.99 Commenters
noted also that this settlement would result in an increase
in air pollution. 100 The RFS was intended to incentivize
the replacement of petroleum based transportation fuel
by renewable fuels. 101 This settlement would allow PES to
forego this replacement and use fossil fuels instead of biofuels without being penalized, as it might have been under
a more traditional environmental law.102 These comments
illustrate how imperative fulfilment of RIN obligations is
to the effective functioning of the RFS, and also the potential detrimental effects that could result from a debtor
foregoing compliance with its credit obligations under
environmental cap-and-trade programs generally.
Nevertheless, the court entered the Consent Decree.103
Vital to the approval of this Consent Decree was the court’s
finding that the Decree was “consistent with the purposes
of the Clean Air Act as harmonized with bankruptcy
law.” 104 An agreement that forgives over half of an entity’s
environmental compliance obligations cannot be the best
example of harmonization between bankruptcy and environmental law, especially in light of the Midlantic principle. Due to how imperative fulfilment of RIN obligations
is to the effectiveness of the RFS, and the importance of
addressing air pollution and greenhouse gas emissions, this
is an instance where the Midlantic doctrine should have,
but did not, apply. Furthermore, this settlement indicates
F

F

F

94. Rodriguez, supra note 7.
95. Id.
96. PES Memo, supra note 9, at 19. The United States responded to this opposition by indicating that while it shares some of the concerns about the
impacts of the Consent Decree on the RFS program, it maintains its position that the settlement appropriately harmonizes bankruptcy and environmental law, given the precarious financial position of the debtor in this case.
Id. at 2, 22.
97. Id. at 20.
98. See id. at Exhibit B at 4–6, 795.
99. See id. at Exhibit B at 4–5. “Growth Energy’s members rely on the RFS Program to sell renewable fuels and receive revenue based on the market value
of the RINs. That market value is substantially impacted by the obligation
of refiners to meet their RIN obligations under the RFS Program.” Id. at
Exhibit B at 795.
100. Id. at Exhibit B at 948.
101. See Overview for Renewable Fuel Standard, supra note 32.
102. See generally PES Memo, supra note 9, at Exhibit B.
103. Consent Decree and Environmental Settlement Agreement, supra note 56.
104. Order Granting United States’ Motion for Approval of Settlement Agreement at 2, In re PES Holdings, LLC, No. 18-10122 (Bankr. D. Del. Apr. 5,
2018).
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that it is vital that Congress acts in order to prevent similar
occurrences in the future.

C.

Reconciliation and Air Pollution

Although one might argue that PES’ payment of its RIN
obligations was vital to the effectiveness of the RFS program and thus to the Clean Air Act’s goals of protecting
human health and the environment,105 the United States
opted not to make that argument in this case.106 The
United States instead maintained that the underlying
purposes of bankruptcy and environmental law dictated
that the best solution was one that maximized compliance
with PES’ RFS obligations without causing the operation
to become non-viable and subject to a serious risk of liquidation.107 The data upon which the United States relied
in drawing these conclusions—which showed that requiring PES to fully comply with its RFS obligations would
lead to the entity’s liquidation, abandonment of the refinery, and a massive loss of jobs—shows that this conclusion
does seem to be a fair and reasonable option for the debtor.108 Although seemingly fair for the debtor, it came at the
expense of the effective functioning of the RFS program.
The United States did acknowledge the Midlantic body
of case law that holds the satisfaction of an environmental
goal to higher importance than the Bankruptcy Code.109
However, it argued that although the RFS was intended to
further the goal of the Clean Air Act in reducing air pollution, it was not established to protect the public health or
safety “from specific hazards posed by actions of a debtor or
property of the estate,” as are other environmental statutes,
such as CERCLA.110 This argument implies that Midlantic
does not apply to the RFS program because the program
and the Clean Air Act do not address “specific hazards.”111
It is possible that the United States wanted to settle, and
therefore opted to not make the argument that cap-andtrade programs addressing air pollution should fall under
the Midlantic exception. Arguing the applicability of this
exception would have resulted in the outcome that the
United States repeatedly stated it feared: requiring PES to
pay for its compliance obligations under the RFS would
result in the entity’s liquidation, closure of its plant, and
loss of jobs.112 There were critical issues at stake for the
debtor here, and the United States clearly was reluctant to
come to an agreement that would have subjected PES to
that outcome.
A report by the International Panel on Climate Change
(“IPCC”), however, identifies many imminent hazards
of climate change, which should bring bankruptcy issues
that implicate the RFS and other cap-and-trade programs aimed at addressing emissions of air pollution and
105. See 42 U.S.C. § 7401(b)(1) (2018).
106. See PES Memo, supra note 9, at 15 n.6.
107. Id. at 12.
108. Id. at 13–14.
109. See id. at 15 n.6.
110. Id.
111. See id.
112. See id. at 13–14.
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greenhouse gases under the general Midlantic principle.113
Among other hazards, this report indicates that the risks
of increased temperatures include hot extremes, heavy
precipitation, probability of drought, sea level rise, and
species loss and extinction.114 The report specifically indicates that climate-related risks to health, livelihoods, food
security, and water supply are also projected to increase
with global warming.115 These hazards, exacerbated by
increased global temperatures,116 are imminent hazards to
which the Midlantic exception should apply, even though
here it did not.117
As explained above, the PES Consent Decree and case
law that has attempted to grapple with the interplay of
environmental and bankruptcy law indicates that although
parties have sought to harmonize bankruptcy and environmental law, the effort can result in decisions that favor the
purposes of bankruptcy law over those of environmental
laws. This realization is especially true with environmental issues that stem from air pollution and the emissions
of greenhouse gases. The PES settlement shows that programs that address those environmental issues do not fit
into what seems to be the narrow Midlantic doctrine where
environmental laws are given priority over the privileges
awarded to a debtor by the Bankruptcy Code where that
law is designed to address specific and identifiable hazards
to human health.118 Although this exception should apply
to these types of programs, especially when they are aimed
at addressing issues such as climate change, that is not the
reality. When this skewed harmonization comes at the
expense of a cap-and-trade program that relies on the fulfillment of all of its parts in order to function properly, this
difficult balancing serves as just one way in which bankruptcy mechanisms can undercut the efficacy of market
based environmental programs.119

aimed at addressing air pollution is troubling. Because of
the rapidly declining state of the coal industry, these outcomes are likely to keep occurring.120 Although the most
ideal solution might be to implore courts to apply the Midlantic exception to these cases, the PES settlement indicates
that parties are not yet willing to apply that argument and
accept its consequences.121 Moreover, a solution that merely
implores courts to view the problem a certain way is racked
with uncertainty; one cannot be sure that courts will follow these recommendations, as persuasive as they might
be. Therefore, a cleaner way to ensure the effectiveness of
these cap-and-trade programs is to supplement them with
a safety net that assures the payment of cap-and-trade obligations. A supplemental statute that provides for payment
of unrealized credit obligations would maintain the functioning of the market and guarantee that program participants are adequately incentivized to participate, regardless
of any bankruptcy action.
Ideally, Congress would enact a statute similar to the Surface Mining Control and Reclamation Act (“SMCRA”),122
which requires entities to post reclamation bonds to provide assurance that coal mines will be reclaimed after their
use.123 The framework that provides this assurance could
be effective if implemented in regulating coal-fired power
plants covered by cap-and-trade programs as well, provided
that Congress addresses certain issues that have arisen in
SMCRA’s application.124 This program would provide
assurance that regulated plants’ credit obligations will be
paid, regardless of any action that frees an entity of its obligation to satisfy them.

III.

In 1977, Congress passed the Surface Mining Control and
Reclamation Act.125 Upon finding that the coal mining
industry was leaving behind unreclaimed lands, Congress
enacted SMCRA to force the mining industry to reclaim
lands after their use as coal mines had ended.126
SMCRA operates on the basis of cooperative
federalism,127 giving states great authority to regu-

Solution

As evidenced by the results of the recent PES matter, the
reconciliation of bankruptcy and cap-and-trade programs
113. See generally Intergovernmental Panel on Climate Change, Global
Warming of 1.5° C: Summary for Policymakers (2018), https://www.
ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_SPM_version_report_
LR.pdf [https://perma.cc/DFG8-NUKU]. The IPCC prefaced its warnings
about impacts of climate change on the finding that human activities have
caused approximately 1.0 degree Celsius of global temperature increase
since pre-industrial levels, a level which will likely reach 1.5 Degrees Celsius
at some point between 2030 and 2052. Id. at 4.
114. Id. at 7–8.
115. Id. at 9.
116. Id. at 7.
117. See PES Memo, supra note 9, at 15 n.6.
118. See id.
119. For another example of how bankruptcy mechanisms have undercut the
functioning of a cap-and-trade program, see In re La Paloma Generating,
Co., No. 16-12700, 2017 WL 5197116 (Bankr. D. Del. Nov. 9, 2017).
In this case, the bankruptcy court permitted the debtor (a natural gas fired
generation facility in California), to sell its facility “free and clear” of its capand-trade compliance obligations under § 363 of the Bankruptcy Code. See
id. at *9. Prior to its bankruptcy, La Paloma had accumulated $63 million
worth of credit obligations under California’s cap-and-trade program, and
the court found that under § 363 the purchaser of La Paloma’s facility was
not liable for covering this portion of the state’s emissions cap. Id. at *2.
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A.

The Surface Mining Control and
Reclamation Act

120. See supra notes 18–23 and accompanying text.
121. See PES Memo, supra note 9, at 15 n.6.
122. Surface Mining Control and Reclamation Act of 1977, 30 U.S.C. § 1201
(2018).
123. 30 U.S.C. § 1259(a) (2018).
124. See Taylor Mayhall, Reclaiming Reclamation: Rule Changes Proposed to
Ensure Coal Companies Fund Mandatory Clean-Ups, 102 Minn L. Rev.
1451, 1459–60 (2018) (noting self-bonding issues that have arisen under
SMCRA’s bonding provisions).
125. 30 U.S.C. § 1201.
126. Mayhall, supra note 124, at 1456.
127. Cooperative federalism programs, as described by Justice Breyer in a 2005
case, “reject a nationally uniform approach to problem solving in which
Congress preempts state authority, and that instead allows state and local
authorities to make at least some decisions, subject to minimum federal
standards.” Robert L. Glicksman, From Cooperative to Inoperative: The Perverse Mutation of Environmental Law and Policy, 41 Wake Forest L. Rev.
719, 726 (2006). In the environmental context, these programs allow state
and federal governments to work together, with each actor having a role to
play, to protect the public from negative environmental impacts. See id. at
719.
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late under the program and reserving limited oversight
authority for the federal government.128 Congress found
that “because of the diversity in terrain, climate, biological, chemical, and other physical conditions” in different
states, it was necessary for the individual states to exercise
exclusive authority in developing and enforcing mining
regulations.129 This exclusive authority includes giving the
states the power to set terms and conditions for the performance bonds that SMCRA requires mining companies to
post before they can obtain a permit to operate.130 However, throughout SMCRA’s history, parties have voiced
concerns over the less stringent and sometimes nonexistent regulatory programs that states have passed under the
SMCRA mandate.131 The Office of Surface Mining Reclamation and Enforcement (“OSMRE”) conducts very
few state inspections, and environmental groups fear that
states are too accommodating to local interests, which
often include industry.132
SMCRA’s bonding provision ensures that lands previously used for coal mining will be reclaimed by requiring regulated entities to obtain a performance bond after
the entity has received an approved permit to operate, but
before operations commence.133 These performance bonds
are a financial assurance that promise adequate funds for
reclamation of land by OSMRE or the state regulatory
agency in the event that the mine operator fails to reclaim
the land themselves.134
There are three different types of performance bonds:
surety bonds, collateral bonds, and self-bonds (or any
combination of the three).135 Surety bonds (an agreement
payable to the regulatory authority which is supported by
the performance guarantee of a corporation licensed to do
business as a surety in that state)136 and collateral bonds
(cash, certificates of deposit, first-lien interests in real
estate, letters of credit, for example)137 are the more reliable types of reclamation bond. Self-bonds, on the other
hand, have given rise to issues impacting the effectiveness
of SMCRA.138 Self-bonds are legally binding corporate
promises without separate surety or collateral.139 They are
available to entities that meet certain financial tests.140 For
regulated entities, self-bonds are more advantageous than
128. See Sherrie A. Armstrong & Katie M. Sweeney, Am. Bar Ass’n, Cooperative Federalism in Environmental Law: A Growing Role for Industry 4 (2013), https://www.americanbar.org/content/dam/aba/events/
environment_energy_resources/2013/10/21st_fall_conference/conference_materials/17-sweeney_katie-paper.authcheckdam.pdf [https://perma.
cc/7ERE-5NF2].
129. 30 U.S.C. § 1201(f ).
130. 30 U.S.C. § 1259(a); 30 C.F.R. § 800.4 (2019).
131. See Mayhall, supra note 124, at 1470.
132. See id.
133. 30 U.S.C. § 1259(a).
134. U.S. Gov’t Accountability Off., GAO-18-305, Coal Mine Reclamation: Federal and State Agencies Face Challenges in Managing Billions in Financial Assurances 8 (2018).
135. 30 C.F.R. § 800.12 (2019).
136. 30 C.F.R. § 800.5(a) (2019).
137. Reclamation Bonds, Off. of Surface Mining Reclamation and Env’t
(May 20, 2019), https://www.osmre.gov/resources/bonds.shtm [https://
perma.cc/8E6P-GJWQ].
138. See Mayhall, supra note 124, at 1454, 1463.
139. Reclamation Bonds, supra note 137.
140. See 30 U.S.C. § 1259(c) (2018).

38

other bonds, because a self-bond does not tie up assets of
the mining company or require the payment of expensive
surety bond premiums.141 Ironically, the problem with selfbonds arises when the bonded entity declares bankruptcy
and is no longer solvent, and the money that it claimed
would be used to reclaim the land their mines is no longer
available to do so.142 This problem has led to commentary
on how to best address it.143 In a 2016 petition to OSMRE
asking the agency to amend its regulatory framework to
ensure that the problems associated with self-bonding do
not continue.144

B.

Compliance Bonding Requirements for
Participants in Cap-and-Trade Programs

A law requiring financial assurances for participants
in cap-and-trade programs would work similarly to
SMCRA, except instead of requiring coal mining companies to post reclamation bonds,145 this law would
require coal-fired power plants to post compliance bonds
to provide financial assurance for their cap-and-trade
obligations. These compliance bonds would be analogous
to reclamation bonds under SMCRA and would work
similarly. Under SMCRA, regulated entities must obtain
a reclamation bond in an amount that is “sufficient to
assure the completion of the reclamation plan if the work
had to be performed by the regulatory authority.”146
Prior to commencing operations under an environmental
cap-and-trade program, a coal-fired power plant would
similarly be required to post a compliance bond in the
amount required to fulfill its expected credit obligations.
Because these expected obligations would likely be mere
projections, the compliance bonding statute should also
require entities to periodically report emissions and credits being used and update their assurances accordingly on
a regular basis. Just as reclamation bonds are (in theory)
available to OSMRE or the state regulatory authority to
cover the costs of reclaiming the coal mine in the event
that the mine operator is unable or neglects to do so,147
141. Mayhall, supra note 124, at 1459.
142. See id. at 1463. Coal bankruptcies within the past decade, including that of
companies like Arch Coal, Patriot Coal, Peabody, and most recently Murphy Energy, have drawn increased attention to this problem. Jayni Foley
Hein et al., Inst. for Pol’y Integrity, Self-Bonding in an Era of
Coal Bankruptcy: Recommendations for Reform 6 (2016), https://
policyintegrity.org/files/publications/Coal_Self-Bonding_Report.pdf
[https://perma.cc/59DZ-BWPB].
143. See, e.g., Mayhall, supra note 124, at 1455, 1484, 1475 n.131; Hein et al.,
supra note 142, at 2.
144. In March 2016, WildEarth Guardians (“WildEarth”) issued a Petition to
Initiate Rulemaking (the “Petition”), upon which OSMRE solicited comments. Petition to Initiate Rulemaking; Ensuring Companies With a History of Financial Insolvency, and Their Subsidiary Companies, Are Not Allowed to Self-Bond Coal Mining Operations, 81 Fed. Reg. 61,612, 61,613
(Sept. 7, 2016). OSMRE granted the Petition in September 2016. Id. at
16,612. Although OSMRE granted the Petition, the agency specified that it
would not necessarily following the suggestions made by WildEarth. Id. at
61,614. Instead, the agency indicated other avenues that it would consider
pursuing to ensure that self-bonding practices would not continue to undermine the effectiveness of SMCRA’s reclamation programs. See id.
145. 30 U.S.C. § 1259(a).
146. Id.
147. See Reclamation Bonds, supra note 137, at 2.
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compliance bonds would cover the costs of fulfilling
credit obligations under that program in the event that
an entity cannot fulfill those obligations without threatening their financial solvency.
Just as SMCRA gives primary authority to dictate and
enforce bonding programs to the states,148 this new statute
should delegate at least some enforcement authority to the
individual cap-and-trade programs. Although based on a
similar scheme, the market-based programs that regulate
air pollution and greenhouse gases all regulate different
types of pollutants and use different mechanisms to do
so.149 Because of the variation between programs, similar
to the variation in topography in different states, it would
make sense to give the entities that enforce particular capand-trade programs the power to oversee and enforce this
new compliance bonding program with federal oversight.
It is true that some of the uncertainties with SMCRA
enforcement have arisen from its cooperative federalism
framework.150 Because of these concerns, it would be necessary in this compliance bonding statute to require greater
federal oversight than required by SMCRA, in the form
of heightened inspections of individual enforcement programs and bonding requirements.
Under this new statute, a compliance bond would have
ensured that PES’ RIN obligations under the RFS were
paid for regardless of the fact that PES itself was not personally liable.151 Before commencing operations under the
RFS, PES would have been required to post a compliance
bond, and would have been required to update that financial assurance regularly to account for its use of credits
under the program. Therefore, EPA could have had access
to funds that they could have used to pay for those abandoned RINs and therefore prevent what was predicted
would be a detrimental effect on the market and would
increase levels of air pollution.152
Of course, a major consideration when proposing new
legislation is the feasibility of that law making it through
Congress. But, given the imminent threat of both the
decline of the coal industry and the need for these capand-trade programs to address the ever growing threats
imposed by climate change, combined with the fact that
simply persuading courts to view the issue differently is not
a feasible option, a new statute would be the best solution.
Even to the more conservative-minded, a creative market
solution like a compliance bonding statute would likely be
a better alternative to traditional “command and control”
legislation which would simply penalize regulated entities
148. 30 U.S.C. § 1201(f ); Armstrong & Sweeney, supra note 128, at 4.
149. For example, the Acid Rain Program under the Clean Air Act regulates Sulfur Dioxide emissions, whereas RGGI and California’s cap-and-trade program primarily regulate carbon emissions. See Schmalensee & Stavins, supra
note 16, at 61; California Cap and Trade, supra note 27; Regional Greenhouse
Gas Initiative (RGGI), supra note 28. Furthermore, while those programs
use credits based off of emissions of those pollutants in effectuating their
schemes, the RFS uses credits based on fuel inputs to effectuate its scheme.
See Schmalensee & Stavins, supra note 16, at 61; California Cap and Trade,
supra note 27; Regional Greenhouse Gas Initiative (RGGI), supra note 28;
Overview for Renewable Fuel Standard, supra note 32.
150. See Mayhall, supra note 124, at 1470.
151. See Rodriguez, supra note 7.
152. See PES Memo, supra note 9, at Exhibit B at 4.

Vol. 12 No. 1

under cap-and-trade programs for shirking their credit
obligations.153 In fact, historically, Republicans have supported market-based approaches, with Republicans such as
President George H. W. Bush being behind the acid rain
cap-and-trade program in the early 1990s.154

1.

Addressing Issues in Self-Bonding

Ironically, the reason that the bond reclamation provisions
of SMCRA have garnered criticism is because of recent
bankruptcies in the coal industry, which have shed light
on the inadequacy of SMCRA’s self-bonding provisions.155
However, if Congress enacted a law modeled after SMCRA
to regulate entities subject to cap-and-trade programs, this
new law could account for all of the issues that has made
SMCRA’s self-bonding provisions ineffective.
In its response to WildEarth’s Petition for Rulemaking on the subject of self-bonding, OSMRE addressed a
few areas of SMCRA that it might consider adjusting to
increase the effectiveness of the statute’s self-bonding provisions.156 For example, the agency noted that developing
a systematic review process for ascertaining whether selfbonded entities remain financially healthy and for spotting
adverse trends would help to strengthen the self-bonding
program.157 This monitoring would provide increased
awareness of when a self-bonded entity might be in danger
of insolvency and therefore require a different type of bond
or agency action to ensure that the credit obligations would
be accounted for through the bankruptcy process.158 Writing a provision into this new statute to require a greater
degree of EPA monitoring of the financial solvency of entities regulated under cap-and-trade programs, as opposed
to waiting and trying to address such relaxed federal oversight through rulemaking, would correct some of the issues
that self-bonding has seen under SMCRA.
Additionally, OSMRE noted that it would consider
reviewing the financial health tests that are currently
required for an entity to obtain a mining permit with a
self-bond.159 The agency would potentially make those tests
more stringent to better ensure the financial stability of the
self-bond applicant.160 In the cap-and-trade context, these
additional statutory requirements would provide greater
assurance to the regulating agency that regulated entities
are financially solvent enough to fulfill their self-bonding
requirements. The increased statutory requirements would
further indicate instances in which regulated entities are
not financially solvent (e.g. PES’s situation) and therefore
in need of additional financial assurance from a surety or
collateral bond, instead of a self-bond.

153. See Glicksman, supra note 15, at 945.
154. Id.
155. See Hein et al., supra note 142, at 6.
156. See Petition to Initiate Rulemaking; Ensuring Companies With a History of
Financial Insolvency, and Their Subsidiary Companies, Are Not Allowed to
Self-Bond Coal Mining Operations, 81 Fed. Reg. 61,612, 61,614.
157. See id.
158. See id.
159. Id.
160. Id.
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Another option would be to completely eliminate
the option to self-bond in this new compliance bonding statute. This approach has been recommended in
the SMCRA realm.161 In the past few years, various
versions of the Coal Cleanup Taxpayer Protection Act
have been introduced in the Senate and House.162 Most
recently, Rep. Matt Cartwright introduced the bill in the
House in September of 2019.163 This bill would prohibit
OSMRE from accepting bonds “of the applicant itself,”
(self-bonds) and would instead ask OSMRE to require a
separate surety or collateral bond.164 Although including
a provision like this in the new cap-and-trade compliance bonding statute would resolve any concerns about
ineffectiveness due to self-bonding, it is likely that this
would be a tough sell for regulated entities. As discussed,
self-bonding is a very attractive bonding option to the
regulated industry,165 and a statute eliminating that
option might be too extreme an addition to this legislative recommendation.
In modeling a bonding program for covered entities
under cap-and-trade programs nationwide after SMCRA,
while also implementing the recommendations here, Congress can ensure that cap-and-trade programs that address
emissions of air pollutants and greenhouse gases are no
longer undermined by the bankruptcy process.

161. See Daniel Bloom, Democrat Introduces Bill to Prohibit New, Phase Out Existing Self-Bonds, CQ Roll Call (June 16, 2016), https://1.next.westlaw.
com/Document/I612947d533f811e698dc8b09b4f043e0/View/FullText.
html?transitionType=SearchItem&contextData=(sc.Search) [https://perma.
cc/MR89-4VXQ].
162. Prior to its most recent introduction, the Act was introduced into Congress
three separate times. See Coal Cleanup Taxpayer Protection Act, S. 800,
115th Cong. (2017); Coal Cleanup Taxpayer Protection Act, H.R. 1819,
115th Cong. (2017); Coal Cleanup Taxpayer Protection Act, S. 3066,
114th Cong. (2016).
163. Coal Cleanup Taxpayer Protection Act of 2019, H.R. 4435, 116th Cong.
(2019).
164. Id.
165. See Mayhall, supra note 124, at 1459 (“The main advantage of self-bonds
for operators is that they do not tie up property, cash, or credit capacity with
regulatory authorities and financial institutions, or require the payment of
surety-bond premiums.”).
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Conclusion
Bankruptcy and environmental law have been in tension
with one another for decades, but most recently the two
have been implicated together in the realm of cap-and-trade
programs that are aimed at addressing air pollution and climate change. Recent bankruptcies such as that of PES have
indicated that the bankruptcy process can undermine the
effectiveness of the cap-and-trade programs under which
those entities operate. Furthermore, coal’s downward trend
in the United States indicates that this bankruptcy was certainly neither the first, nor the last, of coal powered plants
and other entities involved in the coal industry.166 Although
the current state of the law governing the intersection of
bankruptcy and environmental law provides for exceptions
where the environmental statute in question is designed to
prevent imminent harm to human health,167 the outcome
to the PES bankruptcy implies that such exceptions do not
yet apply to bankruptcy cases implicating cap-and-trade
programs addressing air pollution.168 Even though one possible solution to this problem would be to change the way
courts harmonize these types of bankruptcy and environmental law issues, a compliance bonding statute introduced
to complement to the market based programs is a much
cleaner solution. Therefore, it is vital for Congress to construct this safety net that will ensure the continuing effectiveness of cap-and-trade programs throughout the nation.

166. See Surface Mining Control and Reclamation Act of 1977, 30 U.S.C.
§ 1232 (h)(2)(C)(ii) (2018).
167. See Midlantic Nat’l Bank v. N.J. Dep’t of Env’t Protection, 474 U.S. 494,
507 (1986).
168. See PES Memo, supra note 9, at 15 n.6.
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RISKY BUSINESS: IMPLEMENTING
MEANINGFUL, QUANTIFIED CLIMATE
CHANGE RISK DISCLOSURES
Michael Billotti*
ABSTRACT
Based on the economic costs climate change will have on the private sector along with an overwhelming
interest in sustainable investing, the Securities and Exchange Commission (“SEC”) should promulgate a rule
requiring public corporations to disclose specific metric-based analysis on their exposure to climate change
risks. These metrics will include accounting for both physical and transition risks. Within this rule, the SEC
should also create its own baseline for the social cost of carbon that is insulated from political interference.
Past attempts to implement these disclosures have failed through litigation and legislation, and previous SEC
rules are too weak to provide adequate information to the public. These new disclosures will help investors
make informed decisions about a corporation’s exposure to climate change while providing the necessary
data to policymakers about how to best prepare for a changing world.
“. . . [T]he catastrophic impacts of climate change will
be felt beyond the traditional horizons of most actors—
imposing a cost on future generations that the current
generation has no direct incentive to fix.”1
—Mark Carney, Governor of the Bank of England

I.

Introduction

In 2012, Superstorm Sandy, with a record-breaking diameter of 1,100 miles, made landfall on the east coast of the
United States.2 Sandy brought a storm surge of up to nine
feet in parts of lower Manhattan.3 The havoc that Sandy
wreaked on the world’s financial capital brought about
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Gabelli School of Business at Fordham University. The author would like to thank the Gabelli School for its emphasis on sustainability that inspired this Note. The author also
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1.
2.

3.

Mark Carney, Governor, Bank of Eng., Speech at Lloyd’s of London: Breaking the Tragedy of the Horizon—Climate Change and Financial Stability
(Sept. 29, 2015).
Jeffrey B. Halverson & Thomas Rabenhorst, Hurricane Sandy: The Science
and Impacts of a Superstorm, Weatherwise (Feb. 20, 2013), https://www.
tandfonline.com/doi/pdf/10.1080/00431672.2013.762838?needAccess=tr
ue [https://perma.cc/MQ7S-TE3J].
Nicole Brown, Sandy in NYC: A Look at its Size, Strength and the Damage It
Caused, AMNY (Oct. 29, 2018), https://www.amny.com/news/sandy-nycdamage-1-14555186/ [https://perma.cc/M75S-5JE2].
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a reckoning on how the global economy will withstand
an increasingly volatile climate. In New York City alone,
the storm killed 43 people, damaged 17,000 homes,
and caused an estimated $19 billion in damage.4 Using
scenario-driven approaches to map the flooding in New
York City, scientists estimate that if sea levels were 20 centimeters lower, resting at their 1900 levels before climate
change, then up to 24% of the affected properties in New
York City could have been spared.5 The extra 20 centimeters of sea level rise over the last century created an additional cost of $2 billion.6
The costs of climate change on the planet and the
economy are extraordinary. According to the Government
Accountability Office, climate change is expected to cost
the U.S. economy between $12 and $35 billion per year
by 2050, and upwards of $34 to $112 billion per year by
2100.7 Unfortunately, Superstorm Sandy was not an isolated incident. From 2015 to 2019, a total of 69 weather
events individually resulted in over $1 billion worth of
damage, killed over 3,800 people and cumulatively cost
over $535 billion.8 Although direct correlation between
climate change and individual weather events is difficult
to prove, there are strong indications that climate change

4.
5.
6.
7.
8.

Id.
Harvey Leifert, Sea Level Rise Added $2 Billion to Sandy’s Toll in New York
City, Eos (Mar. 16, 2015), https://eos.org/articles/sea-level-rise-added2-billion-to-sandys-toll-in-new-york-city [https://perma.cc/5NDK-N67R].
Id.
U.S. Gov’t Accountability Off., GAO-17-720, Climate Change: Information on Potential Economic Effects Could Help Guide Federal Efforts to Reduce Fiscal Exposure 1 (2017).
U.S. Billion-Dollar Weather and Climate Disasters, NOAA Nat’l Ctrs. for
Env’t Info. (Oct. 7, 2020), https://www.ncdc.noaa.gov/billions/summarystats [https://perma.cc/WP7W-P8PE].
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increases the frequency and intensity of these events, often
through extreme rainfall and heat.9
Unless global economic and political forces undergo a
seismic shift in their approaches to reducing greenhouse
gas emissions, which are seen as the primary driving force
in climate change,10 it is unlikely that the global population and economy will remain unscathed.11 Given the
extraordinary costs and unprecedented effects anticipated
from climate change, attention is increasingly turned to
the corporate response. The private sector has played a role
in climate change through years of fighting regulation,12
funding research meant to undermine scientific discoveries linking climate change to human activity,13 and engaging in dangerous business operations that have led to
increased chances of environmental catastrophe.14 It is true
that since the 1970s and the passing of the National Environmental Policy Act (“NEPA”), various environmental
groups have pushed for further Securities and Exchange
Commission (“SEC”) disclosures from public corporations regarding their impact on the climate.15 Though this
push for the SEC to adopt disclosure requirements on climate change has failed, the SEC maintains the authority
to determine the information that is required in public
corporate reports.16
Considering the extreme cost climate change will have
on the economy, this Note argues for the adoption of concrete, metric-based climate risk disclosure requirements by
corporations currently subject to SEC regulations. Two
problems that have stymied past efforts of this type of cor9.

10.

11.

12.

13.

14.
15.

16.
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See The Science Connecting Extreme Weather to Climate Change, Union of
Concerned Scientists (June 4, 2018), https://www.ucsusa.org/resources/
science-connecting-extreme-weather-climate-change#ucs-report-downloads [https://perma.cc/BKK9-3LGC].
See Christina Nunez, Carbon Dioxide Levels Are at a Record High. Here’s
What You Need to Know, Nat’l Geographic (May 13, 2019), https://
www.nationalgeographic.com/environment/global-warming/greenhousegases/#close [https://perma.cc/V7VD-BDVE].
Richard B. Rood, If We Stopped Emitting Greenhouse Gases Right Now, Would
We Stop Climate Change?, Salon (July 8, 2017, 1:00 AM), https://www.salon.com/2017/07/07/if-we-stopped-emitting-greenhouse-gases-right-nowwould-we-stop-climate-change_partner/ [https://perma.cc/CY9E-UGM7].
(“If we stop emitting today, it’s not the end of the story for global warming.
There’s a delay in air-temperature increase as the atmosphere catches up with
all the heat that the Earth has accumulated. After maybe 40 more years,
scientists hypothesize the climate will stabilize at a temperature higher than
what was normal for previous generations.”).
See generally Marc Gunther, Why Corporate America Is Reluctant to Take a
Stand on Climate Action, Guardian (Apr. 2, 2015, 11:37 AM), https://
www.theguardian.com/sustainable-business/2015/apr/02/corporate-america-climate-change-fight-epa [https://perma.cc/8SVQ-P5A3].
See, e.g., Suzanne Goldenberg, Exxon Knew of Climate Change in 1981,
Email Says—But It Funded Deniers for 27 More Years, The Guardian (July
8, 2015, 4:41 PM), https://www.theguardian.com/environment/2015/
jul/08/exxon-climate-change-1981-climate-denier-funding [https://perma.
cc/87ZW-TXS9].
See, e.g., John M. Broder, BP Shortcuts Led to Gulf Oil Spill, Report Says,
N.Y. Times (Sept. 14, 2011), https://www.nytimes.com/2011/09/15/science/earth/15spill.html [https://perma.cc/88ZS-UH46].
See generally Nat. Res. Def. Council v. Sec. & Exch. Comm’n, 606 F.2d
1031 (D.C. Cir. 1979) (holding that the SEC was only required by the
National Environmental Policy Act to consider effects on the environment
in its decisionmaking, therefore it was not required to promulgate rules that
corporations were required to disclose environmental information).
15 U.S.C. § 78m(b)(1) (“The Commission may prescribe . , , the form or
forms in which the required information shall be set forth, the items or
details to be shown in the balance sheet and earnings statement, and the
methods to be followed in the preparation of reports. . . .”).

porate climate disclosure are: (1) the discrepancy between
short-term financial planning, in which most corporations engage, and the long-term fiscal impacts of climate
change,17 and (2) the difficulty of quantifying the potential
financial risks around climate change due to the inherently
unpredictable nature of changing weather patterns.18
Because of the economic impact climate change will
bring to public corporations, the SEC should bridge the
information gap for investors. Climate risk disclosures are
needed in order for both investors and policymakers to
make informed decisions about financial risks for individual investments and potential long-term economic vulnerabilities. Adopting the standards set forth in this Note, the
SEC should require corporations to identify and quantify
financial risks surrounding: (1) the transition to an economy less focused on fossil fuels and with more stringent
climate policies, (2) the physical impacts that a changing climate could have to the corporate operations, and
(3) impacts from identified potential regulatory changes.19
Requiring SEC disclosures of corporate climate change
risks and impacts is not new. More than 85% of the companies in the S&P 500 Index20 published sustainability or
corporate responsibility reports in 2017.21
This Note will cover the authority vested in the SEC
to set disclosure requirements based on what it believes
investors require to make informed decisions.22 It will
then address previous attempts to obtain this climaterelated risk information through litigation, past rulemaking, and legislation.23 This Note will proceed to lay out
the specific climate-related risk metrics that public corporations can easily disclose without sacrificing great time
or effort.24 The metrics identified will allow investors to
adequately gauge a particular corporation’s vulnerabilities to both changing climates and regulatory systems.
17. Stanislas Dupré & Hugues Chenet, 2° Investing Initiative, Connecting the Dots Between Climate Goals, Portfolio Allocation and
Financial Regulation 7 (2012) (“Traditional financial analysis does perform forward modeling up to 3-5 years, for specific activities. But nothing
else than trend extrapolations are carried out beyond this horizon.”); see
also Intergovernmental Panel on Climate Change (“IPCC”), Climate
Change 2014 Impacts, Adaptation, and Vulnerability Part A: Global
and Sectoral Aspects 14–18 (2014) (finding that by 2100 climate change
will produce frequencies in drought, decreases in open-ocean net primary
production, and increases in inter-annual variability of crop yields).
18. Stephane Hallegatte & Nathan L. Engle, The Search for the Perfect Indicator:
Reflections on Monitoring and Evaluation of Resilience for Improved Climate
Risk Management, 23 Climate Risk Mgmt. 1, 2 (2019) (finding that one
of the greatest challenges of producing a climate risk standard is “attributing
a given activity or project to resilience-related outcomes that have far longer
time horizons than typical development institution project cycles”).
19. Daniel Nyberg & Christopher Wright, Performative and Political: Corporate
Constructions of Climate Change Risk, 23 Sage 618, 618 (2016).
20. The S&P 500 is an index linked to the market performance of 500 of the
world’s largest publicly traded corporations. S&P 500, S&P Dow Jones
Indices, https://us.spindices.com/indices/equity/sp-500 [https://perma.cc/
VLJ2-ZSZY#overview].
21. Governance & Accountability Inst., 85% of S&P 500 Index Companies Publish Sustainability Reports in 2017 (2018), https://
www.ga-institute.com/press-releases/article/flash-report-85-of-sp-500indexR-companies-publish-sustainability-reports-in-2017.html [https://perma.
cc/FU28-W3EL] (In 2011 just under 20% of the companies in the same
Index provided reports or disclosures on this information.).
22. See infra Section II(a).
23. See infra Section II(b)–(d).
24. See generally infra Part III.
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This Note will conclude by identifying the broad support among institutional and individual investors for this
climate related data.25 It will also address why voluntary
schemes only produce boiler-plate language and lack the
uniformity required for investors to make accurate comparisons across companies and industries.26

II.

Background: SEC Authority and
Past Attempts Through Litigation,
Rulemaking, and Legislation

A.

The SEC Has the Authority to Amend the
Financial Disclosure Requirements

During the Great Depression, Congress established the
SEC through the Securities Exchange Act of 1934 and
intended the agency to carry out the duties set forth in
the Securities Act of 1933.27 The consensus behind the creation of this independent agency rested on a general notion
that the trading of stocks, bonds, and other assets in the
American financial system required oversight to ensure
another Great Depression would be avoided or its effects
mitigated.28 The legislation acknowledged that national
emergencies are often “precipitated, intensified, and prolonged by manipulation . . . of security prices and by excessive speculation on such exchanges and markets.”29 With
these concerns in mind, the SEC was tasked with a threepart mission: “protect investors; maintain fair, orderly,
and efficient markets; and facilitate capital formation.”30 A
major component of carrying out these goals and implementing new oversight of the securities industry was the
creation of a reporting system for public companies to
disclose to the public certain areas of financial interest.31
These include the requirements to disclose descriptions of
business operations,32 risk factors,33 and selected financial
data.34 These include requirements to disclose descriptions
of business operations,35 risk factors,36 and selected financial data.37
In passing the Securities Exchange Act of 1934, Congress vested in the SEC great discretion and authority over
the securities industry.38 The SEC has created a schedule
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

See infra Section IV(b)–(c).
See infra Section IV(d).
Securities Exchange Act of 1934, 15 U.S.C. § 78(a) (2012).
James M. Landis, Legislative History of the Securities Act of 1933, 28 Geo.
Wash. L. Rev. 29, 30 (1959).
15 U.S.C. § 78(b).
The Role of the SEC, Investor.gov, https://www.investor.gov/introductioninvesting/basics/role-sec [https://www.investor.gov/introduction-investing/
basics/role-sec].
17 C.F.R. § 240.12b-2 (2018).
Id. § 240.12b-2.
§ 229.105.
Id. § 229.301.
§ 240.12b-2.
§ 229.105.
Id. § 229.301.
The Laws That Govern the Securities Industry, U.S. Sec. & Exch. Comm’n,
https://www.sec.gov/answers/about-lawsshtml.html#secexact1934 [https://
perma.cc/YM53-YH5A]:
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of quarterly, annual, and specialized financial reporting to
give investors clear insight into the financial health of corporations in which they are looking to invest to adequately
price the value of their stocks and portfolios.39 Regulation
S-X covers the financial data that is required in corporate
reporting with the SEC,40 whereas Regulation S-K covers
the nonfinancial information in SEC filings.41 Regulation
S-K also indicates that additional information is required
for disclosure if such information is considered material.42
The materiality of information is determined by examining
whether there “is a substantial likelihood that a reasonable
investor would attach importance in determining whether
to buy or sell the securities registered.”43
The same concerns about investor knowledge and market stability from the early 20th century linger over the
regulatory agency today.44 As climate change and its associated costs loom, investors have a right to know exactly how
vulnerable public corporations are to these costs.

B.

Past Attempts at Reform Through Litigation
Have Failed

While the courts seem like a proper venue to rectify the
lack of information reported by public corporations, the
nature of recent litigation makes the drawbacks of this retrospective approach clear. In contrast, a prospective rule
would require that material information be provided before
the damage is done. Requiring prospective corporate disclosure of climate-related data is not a novel concept. The
advent of the modern administrative state with the passage of the Administrative Procedure Act (“APA”) and the
National Environmental Policy Act of 1969 (“NEPA”)
brought along the first wave of litigation advocating for
environmental disclosures from public corporations.45 In
1971, the Natural Resources Defense Council (“NRDC”)
petitioned the SEC to promulgate rules requiring corpora-

39.
40.
41.
42.
43.
44.

45.

The Act empowers the SEC with broad authority over all aspects of
the securities industry. This includes the power to register, regulate,
and oversee brokerage firms, transfer agents, and clearing agencies as well as the nation’s securities self-regulatory organizations
(SROs). The various securities exchanges, such as the New York
Stock Exchange, the NASDAQ Stock Market, and the Chicago
Board of Options are SROs. The Financial Industry Regulatory
Authority (FINRA) is also an SRO. The Act also identifies and
prohibits certain types of conduct in the markets and provides the
Commission with disciplinary powers over regulated entities and
persons associated with them.
17 C.F.R. § 229.10 (2018).
Id. § 210.1-01.
Id. § 229.10.
Id. § 240.12b-20.
Id. § 240.12b-2.
Mary Jo White, Chair, SEC, The SEC after the Financial Crisis: Protecting
Investors, Preserving Markets (Jan. 17, 2017), https://www.sec.gov/news/
speech/the-sec-after-the-financial-crisis.html
[https://perma.cc/H5Q2A235], (Chair White explaining that after the 2010 financial crisis her vision for the SEC was guided by three principles: (1) investor protection, (2)
preservation of “the ability of investors to take informed risks and face the
consequences,” and (3) viewing “the capital markets in the context of the
larger financial system”).
See generally SEC Interpretive Release Concerning Environmental Disclosure, 44 Fed. Reg. 56,924 (Sept. 27, 1979) (to be codified at 17 C.F.R. pts.
231, 241).
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tions to, inter alia, disclose the “nature and extent (quantified to the extent feasible) of the resulting pollution or
injury to natural areas and resources,” and “the feasibility
of, and plans for, correcting the same” in their financial
reports.46 The SEC instead chose to implement disclosure
rules that would require corporations to provide information on “material effects which compliance with environmental laws and regulations may have upon the capital
expenditures, earnings and competitive position of the
issuer”47 and the disclosure of litigation resulting from
“administrative or judicial proceedings arising under any
Federal, State, or local provision regulating the discharge
of materials into the environment.”48 These disclosures are
narrower in scope than the recommended metrics in Section III.
The Supreme Court agreed with the SEC’s interpretation that NEPA “authorizes and requires the Commission
to consider the promotion of environmental protection
‘along with other considerations’ in determining whether
to require affirmative disclosures by registrants under the
Securities Act and the Securities Exchange Act . . .”49 The
Court similarly found that the costs associated with collecting such environmental information outweighed the
benefits, questioning whether there was investor interest in
the environmental data of which NRDC was seeking to
require disclosure.50
Recent court decisions highlight a problem with identifying material information retrospectively.51 For example,
while the court did not close the door on finding materiality
in climate change disclosures in People by James v. Exxon,
the court did seem inclined only to enforce these climate
risk materiality measures within the context of fraud after a

46. Nat. Res. Def. Council v. SEC, 606 F.2d 1031, 1036 (D.C. Cir. 1979).
47. Disclosure Regarding Compliance With Environmental Requirements, Release No. 5235, Mar. 18, 1972, WL 125465 (Feb. 16, 1972).
48. Disclosure With Respect to Compliance With Environmental Requirements and Other Matters, 38 Fed. Reg. 12100-01 (Feb. 2, 2010).
49. Environmental and Social Disclosure Notice of Commission Conclusions
and Rulemaking Proposals, 40 Fed. Reg. 51662 (Nov. 6, 1975).
50. See Nat. Res. Def. Council, 606 F.2d at 1040 (“It appears, therefore, that the
proposed disclosures would be extremely voluminous, subjective and costly
to all concerned. They also would not lend themselves to comparisons of
different companies, which is of great importance to investors since investment decisions essentially involve a choice between competing investment
alternatives. Moreover, there appears to be virtually no direct investor interest in voluminous information of this type.”).
51. An overarching factor in these considerations is whether a particular fact is
considered “material” to an investor. Around the same time as the NRDC
decision, the Supreme Court clarified its position on how it determines
“materiality” for purposes of corporate disclosures. The Court established
that, regarding the materiality of facts included in financial reporting, “[a]n
omitted fact is material if there is a substantial likelihood that a reasonable
shareholder would consider it important in deciding how to vote.” TSC
Indus. v. Northway, Inc., 426 U.S. 438, 449 (1976). With this definition,
the Court was hesitant to expand the list of disclosures as it would open
up more sources of liability for misinformation. “Some information is of
such dubious significance that insistence on its disclosure may accomplish
more harm than good. The potential liability for a . . . violation can be great
indeed, and if the standard of materiality is unnecessarily low, not only may
the corporation and its management be subjected to liability for insignificant omissions or misstatements, but also management’s fear of exposing
itself to substantial liability may cause it simply to bury the shareholders
in an avalanche of trivial information a result that is hardly conducive to
informed decisionmaking.” Id. at 448–49.
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misstatement had occurred.52 Exxon demonstrates that the
judiciary would prefer to identify insufficient statements
after a harm has occurred, rather than implement proactive disclosure requirements to prevent harm from occurring in the first place. Even if the courts find that failure
to report certain environmental risks qualify as material
misstatements and thus a violation of anti-fraud provisions
in securities law,53 the current approach only enforces the
issue in a piecemeal fashion after the risk has materialized. The prospective purpose of this Note’s solution is to
provide investors with data on climate risks faced by the
corporation prior to their making an investment. Relying
on the courts to enforce the materiality of misstatements
through antifraud measures is a reactionary approach that
does little to educate the public about the climate change
impacts of corporations or the risks they face.

C.

Rulemaking Efforts by the SEC to Encourage
More Climate-Related Risk Disclosures From
Public Corporations Have Similarly Failed
Because They Lacked Specific Metrics and
Were Too Weak to Have Any Impact

In recent decades, the SEC has clarified its position on disclosing risk trends identified by corporations in their financial reports. In 2002, the SEC provided guidance for Item
303 in its Regulation S-K54 regarding the disclosure section on Management’s Discussion and Analysis of Financial Condition and Results of Operations (“MD&A”),
which typically involves “financial condition, changes in
financial condition, and results of operations.”55 The new
guidance indicated that under MD&A, disclosure “should
begin with management’s identification and evaluation
of what information, including the potential effects of
known trends, commitments, events, and uncertainties, is
important to providing investors and others an accurate
understanding of the company’s current and prospective
financial position and operating results.”56
The notion of linking environmental financial disclosures with the possibility of future economic risk was
considered in a 2004 report by the Government Accountability Office on SEC environmental disclosures.57 The
52. While the case focused on securities fraud, the court found that a lack of
evidence to prove Exxon’s failure to provide accurate climate-related data
did not make/render the misstatements material. People by James v. Exxon
Mobil Corp., 65 Misc. 3d 1233(A), at *2 (N.Y. Sup. Ct. 2019).
53. The situation described is essentially the heart of the issue in Exxon.
54. Regulation S-K is the term used for the rule under which the SEC requires
corporate disclosure information for subjects including description of business (Item 101), description of property (Item 102), quantitative and qualitative disclosures about market risk (Item 305), etc. These disclosures are
filed on a yearly basis with the SEC and published for the investing community and public in general. 17 C.F.R. § 229.1 (2020); see also Regulation S-K,
CFA Inst., https://www.cfainstitute.org/en/advocacy/issues/regulation-s-k
[https://perma.cc/SSP5-LFX9].
55. 17 C.F.R. § 229.303 (2020).
56. Commission Statement About Management’s Discussion and Analysis of
Financial Condition and Results of Operations, 67 Fed. Reg. 3746-02. (Jan.
25, 2002).
57. U.S. Gov’t Accountability Off., GAO-04-808, Environmental Disclosure: SEC Should Explore Ways to Improve Tracking and Transparency of Information (2004).
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report recommended that the SEC issue guidance on when
environmental issues ought to be divulged and, more specifically in the context of climate change, how corporations might financially respond to climate impacts and
potential regulations.58
The SEC’s most recent effort included no legal obligation to disclose environmental risks, but rather only issued
reporting guidance “to remind companies of their obligations . . . to consider climate change and its consequences
as they prepare disclosure documents . . . ”59 The guidance
included a number of areas where environmental risk disclosures might be pertinent to a corporation’s report: (1) the
impact of legislation and regulation, (2) international
accords, (3) indirect consequences of regulation or business
trends, and (4) physical impacts of climate change.60 While
this guidance encouraged environmental disclosures, it
allowed the individual corporations to assess how to do so,
bringing to light one of the issues faced today: uniformity.
The SEC’s decision to release this guidance in 2010 was
made on a party-line vote of three to two.61
Following the 2010 guidance, the SEC issued climate
change-related public comment letters to individual companies with recommendations on how they could best disclose information to investors about developments in their
industry.62 From 2010 to 2016, the SEC issued 44 of these
climate change-related letters, however, there has not been
an additional public letter since.63 American companies
routinely address climate change risks in their SEC reports
by referring to them with vague language.64 Many of these
same companies will avoid reporting climate change risks
because of an absence of quality data in the area and the
unavoidable need to speculate.65 Past efforts to require data
58. Id. at 31:
Another suggestion from the experts was that SEC issue guidance
clarifying when certain potential environmental issues should be
disclosed, citing, in particular, the potential impacts of global climate change and controls over greenhouse gas emissions. More specifically, one expert commented that in the case of climate change,
SEC should issue guidance advising companies to report their internal assessments of the impact of complying with pending environmental regulations over a specified time period, including the range
of possible actions being considered by a company, how the actions
might affect the financial condition and operations of the company,
and whether the effects would be material to shareholders.
59. Commission Guidance Regarding Disclosure Related to Climate Change,
75 Fed. Reg. 6290, 6297 (Feb. 2, 2010) (to be codified at 17 C.F.R. pts.
211, 231, 241).
60. Id. at 22–26.
61. John M. Broder, S.E.C. Adds Climate Risk to Disclosure Risk, N.Y. Times
(Jan. 27, 2010), https://www.nytimes.com/2010/01/28/business/28sec.
html [https://perma.cc/WGR5-L6VW].
62. U.S. Gov’t Accountability Off., GAO-18-188, Climate-Related
Risks: SEC Has Taken Steps to Clarify Disclosure Requirements 14
(2018) (“For example, on September 26, 2016, SEC staff issued a comment letter to an oil company requesting that the company expand on its
disclosures in the risk factor section of the filing to provide a more in-depth
description of its climate-related compliance obligations.”).
63. Alexandra Semenova, SEC Stops Prodding Companies to Detail Climate
Change Impacts, Bloomberg L. (July 16, 2018), https://www.bloomberglaw.com/document/XE1OGR8000000?bna_news_filter=corporate-law&j
csearch=BNA%2520000001649412d4a4a1e6fc9aaa570002#jcite [https://
perma.cc/YHU7-RJKJ].
64. Id.
65. Id.:
Some experts have said companies don’t want to list climate as a
corporate risk prematurely, without the right data to link losses to
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disclosures on corporate America’s vulnerability to climate
change have failed; prior rules lack the power to force corporations to uniformly provide the investing public with
the information it needs to make informed investments.

D.

The Political Climate Is Not Conducive to
Passing New Environmental Disclosure
Legislation

In the absence of substantive, uniform, and binding guidance from the SEC, Congress has proposed two distinct
pieces of legislation that would tackle the issue directly and
force the SEC to take action. The first of these is House
Resolution 4329, which would require the SEC to establish a Sustainable Finance Advisory Committee.66 Along
with making recommendations to the SEC, identifying
challenges and opportunities for sustainable finance, and
recommending policy changes to improve the flow of capital towards investments rooted in sustainability, the Committee would submit recommendations to the SEC about
the Environmental, Social, and Governance metrics that
corporations would disclose.67 The legislation would also
codify the materiality of environmental disclosures, which
would force the SEC to adopt the metrics proposed by the
Committee.68 H.R. 4329 was reported favorably from the
Committee on Financial Services by a party-line vote of
31-22 but has subsequently stalled.69
A similar bill in the House, H.R. 3623, short-titled “Climate Risk Disclosure Act of 2019,” is written with many of
the same goals in mind, but with slightly different avenues
to accomplish them. It envisions requiring the SEC to work
with various “climate principals”70 and issue rules requiring
corporations to disclose physical and transition risks pertaining to climate change.71 The proposed legislation also
introduces a minimum “social cost of carbon,” which is
intended to be calculated as the “monetized present value
. . . per metric ton of carbon dioxide . . . of the net global
costs over 300 years caused by the emission of carbon dioxide that result from . . .” various expected negative effects
from climate change.72 While the proposed legislation has

66.
67.
68.
69.
70.

71.
72.

climate, especially when they have other risks to mitigate, such as
cybersecurity. ‘Disclosures that are potentially made associated with
climate change are uncertain and speculative when compared to
other disclosures made by publicly traded companies,’ said Stuart
Kaplow, a real estate and environmental law attorney. . . .
ESG Disclosure Simplification Act of 2019, H.R. 4329, 116th Cong. § 3
(2020).
Id. § 2(b)(2).
Id. § 2(b)(3).
H.R. Rep. No. 116-365, at 7 (2020).
Climate Risk Disclosure Act of 2019, H.R. 3623, 116th Cong. § 2(1)
(2019) (“The term ‘appropriate climate principals’ means—(A) the Administrator of the Environmental Protection Agency; (B) the Secretary of
Energy; (C) the Administrator of the National Oceanic and Atmospheric
Administration; (D) the Director of the Office of Management and Budget; and (E) the head of any other Federal agency determined appropriate
by the Commission.”).
Id. § 5(a).
Id. § 2(16) (Considerations for global costs from carbon dioxide include:
“(A) changes in net agricultural productivity; (B) decreased in capital and
labor productivity; (C) effects on human health; (D) property damage from
increased sea-level rise, flooding, wildfires, and frequency and severity of ex-
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a strong chance at passing through the House of Representatives, a very similar bill introduced by Senator Warren
stalled in the Senate in 2018.73
Past litigation and rulemaking have failed to produce
the climate risk disclosure data that investors require to
make informed choices. Legislation requiring the SEC to
act seems to have little chance of becoming law. Therefore,
the only avenue left is for the SEC to enact a rule requiring
proactive, uniform, and climate-based risk disclosures in
public corporate reports.

III.

The Standards to Be Implemented

A.

The SEC Should Implement the Disclosure of
Certain Transition and Physical Risks

On December 4, 2015, the Financial Stability Board, an
organization representing 24 nations and the European
Union established to promote financial stability by “coordinating national financial authorities and international
standard-setting bodies as they work toward developing
strong regulatory, supervisory, and other financial sector policies,”74 formed the Task Force on Climate-related
Financial Disclosures (“Task Force”).75 The Task Force was
tasked with evaluating and developing recommendations
to corporations and policymakers across the globe about
how to disclose the risks associated with climate change.76
The Task Force guidance on corporate climate change disclosures currently has the support of over 1,027 organizations worldwide, representing a market capitalization of
$12 trillion.77 Of these organizations, 208 are American.78
Within its final report, the Task Force made four final
recommendations with regards to climate-related financial
disclosures with a push that these disclosures be made in
annual public reports.79 These recommendations focus on

73.
74.
75.

76.

77.
78.
79.
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treme weather events; (E) the value of ecosystem services; and (F) any other
type of economic, social, political, or natural disruption.”).
Climate Risk Disclosure Act of 2018, S. 3481, 115th Cong. (2018).
FSB Members, Fin. Stability Bd., https://www.fsb.org/about/fsb-members/ [https://perma.cc/LGR5-76V8]; About, Fin. Stability Bd., https://
www.fsb.org/about/ [https://perma.cc/96EN-Y94Z].
Press Release, Fin. Stability Bd., FSB Announces Membership of Task Force
on Climate-Related Financial Disclosures (Jan. 21, 2016), https://www.
fsb.org/wp-content/uploads/20160111-TCFD-members-press-release.pdf
[https://perma.cc/KX4L-YSDY].
See id. (“The Task Force will consider the physical, liability and transition
risks associated with climate change and what constitutes effective corporate
financial disclosures in this area. It will seek to develop a set of recommendations for consistent, comparable, reliable, clear and efficient climate-related
disclosures. The Task Force will conduct outreach with a wide range of
stakeholders and conduct public consultation to ensure that it receives the
necessary input into the development of the final recommendations.”).
TCFD Supporters, Task Force on Climate-Related Fin. Disclo
sures, https://www.fsb-tcfd.org/tcfd-supporters/ [https://perma.cc/NK2GGY3D].
These include Accenture, Bloomberg, Bank of America, Deloitte, Dupont,
JP Morgan Chase & Co., Moody’s, Salesforce, etc. See id.
Task Force on Climate-Related Fin. Disclosures, Recommendations
of the Task Force on Climate-Related Financial Disclosures, at
iv (June 2017), https://www.fsb-tcfd.org/wp-content/uploads/2017/06/
FINAL-2017-TCFD-Report-11052018.pdf
[https://perma.cc/W4GN7DDS], (“The Task Force recommends that preparers of climate-related
financial disclosures provide such disclosures in their mainstream (i.e.,

four key themes of corporate climate-change disclosures:
Governance, Strategy, Risk Management, and Metrics
and Targets.80 While all four recommendations and their
respective disclosures should be addressed by corporations
for the benefit of investors and policymakers, the SEC
should begin their rulemaking scheme by requiring the
disclosure in annual public 10-K filings of the Metrics and
Targets recommendation.
While the Governance and Risk Management recommendations put forth important considerations for how
corporations will handle the costs of a rapidly changing
climate, the recommendations followed the same fatal path
as the SEC rule changes in 2010. Specifically, when the
SEC encouraged corporations to disclose in their financial
reports the impacts of climate change,81 the SEC created
no legal obligation, allowed vague language to substitute
for substantive disclosures, and failed to adequately enforce
the measure.82 While disclosing corporate action plans for
Governance and Risk Management would be beneficial,
there is little indication that, without concrete quantitative metrics, corporations would substantively disclose any
information past boiler-plate language acknowledging the
importance of assessing climate change.
The Strategy recommendation proposed by the Task
Force, while important for investors, creates a requirement
for scenario-based analysis.83 The use of scenario-based
analyses is widely accepted and useful to identify risks that
could develop based on a shifting climate, depending on
the size of that shift. However, the uniform calculations
for how different scenarios affect corporations would, in
many cases, require the enlistment of a third-party organization.84 Some endorsements of the Task Force approach
acknowledge that without a third party calculation program, the recommendations are both less objective and less
expensive.85 The Task Force recognizes that for most corporations, a scenario-based approach would be a qualitative

80.

81.
82.

83.
84.

85.

public) annual financial filings. In most G20 jurisdictions, companies with
public debt or equity have a legal obligation to disclose material information
in their financial filings—including material climate-related information.”)
[hereinafter Task Force Recommendations].
Recommended disclosures for these four areas include divulging information on board and management oversight of climate-related risks and opportunities, applying a scenario-based approach to developing key strategies, describing short, medium, and long term risks and opportunities,
describing the impact of climate risks on financial planning, describing the
metrics used to assess climate risks and opportunities, etc. Id. at v, 14.
Commission Guidance Regarding Disclosure Related to Climate Change,
75 Fed. Reg. 6290, 6297 (Feb. 2, 2010) (to be codified at 17 C.F.R. pts.
211, 231, 241).
Alexandra Semenova, SEC Stops Prodding Companies to Detail Climate
Change Impacts, Bloomberg L. (July 16, 2018), https://www.bloomberglaw.com/document/XE1OGR8000000?bna_news_filter=corporate-law&j
csearch=BNA%2520000001649412d4a4a1e6fc9aaa570002#jcite [https://
perma.cc/6TGB-V4Q7].
See Task Force Recommendations, supra note 79, at 14.
See id. at 29 (“Organizations may decide to use existing external scenarios
and models (e.g., those provided by third-party vendors) or develop their
own, in-house modeling capabilities. The choice of approach will depend
on an organization’s needs, resources, and capabilities.”).
Robyn Bishop, Comment, Investing in the Future: Why the SEC Should Require a Uniform Climate Change Disclosure Framework to Protect Investors
and Mitigate U.S. Financial Instability, 48 Env’t L. Rev. 491, 507 (“This
option would be less objective but also less expensive for companies, as companies would not be required to hire a third party to prepare the reports.”).
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rather than quantitative exercise.86 The implementation
of the Strategy recommendation, more so than the other
three recommendations, is likely to receive more pushback
from the private sector due to the speculative nature of its
scenario-based analysis.87
Given the previously weak attempts to disclose governance approaches to climate change and the logistical difficulty in implementing uniform scenario-based approaches,
the most realistic recommendation for the SEC to adopt is
the Metrics and Targets platform. This recommendation
would involve the disclosure of quantitative figures in the
categories of transition and physical risks that corporations
face. Transition risks are recognized as the potential costs
of shifting to low-carbon technologies and energy sources,
changes in climate and energy policy, and liability issues.88
There are six broad categories of transition risks with related
quantitative disclosures that the Task Force recommends
and the SEC should adopt. They include: (1) emission level,
(2) emission intensity, (3) energy usage, (4) energy intensity, (5) energy mix, and (6) land use practices.89 Emission
levels and energy usage would identify a corporation’s total
emissions by source and type of greenhouse gas used along
with total energy consumption measured in megawatt
hour or gigajoules per year.90 Emission intensity and energy
intensity would take the total emission and energy levels
and break down the units used to produce a certain output
or amount of revenue, or create a ratio of energy and emissions to floor area.91
Physical risks address both acute threats, including
“increased severity of extreme weather events such as
floods and cyclones,”92 and chronic threats, which include
“changes in precipitation patterns and extreme variability in weather patterns, rising mean temperatures, and
rising sea levels.”93 The Task Force recommends that the
SEC should require corporations to disclose the following
physical risks: (1) water usage, (2) water intensity, (3) water
source, (4) land cover, (5) coastal zone, and (6) flood zone.94
Water usage and intensity identifies the amount of freshwater the corporation uses measured against the total out86. Task Force Recommendations, supra note 79 at 27 (“The Task Force
recognizes that, for many organizations, scenario analysis is or would be a
largely qualitative exercise.”).
87. Semenova, supra note 82.
88. Shades of Climate Risk, Ctr. for Int’l Climate Rsch., https://cicero.oslo.
no/en/CF-transitional-risk (last visited Sept. 29, 2020).
89. See Task Force on Climate-Related Fin. Disclosures, Implementing the Recommendations of the Task Force on Climate-Related
Fin. Disclosures 8 (2017), https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-TCFD-Annex-062817.pdf.
90. Id.
91. These disclosures would signal to investors not only the role the corporation has in carbon emissions and the general efficiency of its operation,
but would also show the corporation’s exposure to future potential carbon
pricing or fluctuations in energy pricing. Energy mix would identify the
sources of energy, whether that be oil, coal, natural gas, hydro, or renewable. If a corporation exclusively relies on a single energy source that shows
the potential to be an unstable supply in a changed climate, then investors
can recognize and adjust their risk analysis based on a higher possibility of
production disruptions. Land use practices would require a corporation to
disclose the “percent of land used for agricultural tillage, grazing practices,
sustainability practices, or conservation practices.” Id.
92. Id. at 6, 10.
93. Id. at 10.
94. Id. at 8.
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put either by production of goods or amount of revenue.95
Water source disclosures include an analysis of both treated
and recycled water used along with identification of water
withdrawn from high-stress ecosystems.96

B.

The Task Force Standards Should Be Coupled
With the Recommendations by the European
Bank for Reconstruction and Development and
the Global Center for Excellence on Climate
Adaptation for Timeline Approaches to These
Standards and Additional Past-Analysis on the
Costs of Previous Extreme Weather Events

In 2018, the European Bank for Reconstruction and
Development and the Global Center for Excellence on
Climate Adaptation released a report outlining ways to
implement the Task Force guidance for both policymakers
and private actors.97 In conjunction with the Task Force
Metrics and Targets standards, the SEC should implement
the recommendations of this report on disclosing climaterelated metrics when it comes to the financial impacts
of recent extreme weather events along with disclosing
impacts of weather variability on value chains.98 Part of the
report outlines the importance of analyzing past impacts
of climate change on corporate performance in order to
adequately measure current and future impacts.99 Therefore, supplementing the Task Force Metrics and Targets
recommendation with the European Bank for Reconstruction and Development and Global Center for Excellence
on Climate Adaptation data disclosures would provide a
more robust timeline analysis of climate change risks, with
their data disclosures focusing on past impacts, and the
Task Force Metrics and Targets focusing on a company’s
present and future vulnerabilities.
Disclosures focusing on the impact of recent extreme
weather events would include detailed financial information evaluating a combination of metrics.100 While corpo95. See Task Force on Climate-Related Fin. Disclosures, supra note 89,
at 8.
96. Much like energy source, identifying and disclosing water sourcing allows
investors to see the short- or long-term viability of certain corporate practices in combination with the potential for anticipated regulatory disruptions. Land cover disclosures include the types of ecosystems the corporation’s facilities currently maintain a footprint over (e.g., grassland, forest,
pasture, urban). Coastal and flood zone disclosures will provide investors
with analysis of the corporate facilities at risk of either rising sea levels or
flooding from increased precipitation events. Id.
97. European Bank for Reconstruction and Dev. & Glob. Ctr. of Excellence on Climate Adaptation, Advancing TCFD Guidance on
Physical Climate Risks and Opportunities (2018) [hereinafter EBRD
& GCECA Report], http://427mt.com/wp-content/uploads/2018/05/
EBRD-GCECA_final_report.pdf [https://perma.cc/U9SB-WD8A].
98. Id. at 24–25. A value chain is a “business model that describes the full range
of activities needed to create a product or service.” Carla Tardi, Value Chain,
Investopedia (July 5, 2020), https://www.investopedia.com/terms/v/valuechain.asp [https://perma.cc/T7RZ-9V3Z].
99. EBRD & GCECA Report, supra note 97, at 24 (“Our recommendations
focus on building an understanding of past and recent impacts of climate
change, based on corporate financial data, then provide pointers on how
to use this understanding to develop a forward-looking assessment of climate impacts.”).
100. See id. (These metrics would include: “facilities and business line(s) affected, time and duration of the impact, cost of business interruption, inven-
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rations may not feel a material need to disclose the financial
impact of major weather events, the analysis of repeated
occurrences and patterns help investors realize the longterm feasibility of certain corporate operations.101 These
disclosures would then be coupled with material analysis
of the impact of weather variability on value chains.102 Certain corporations and industries are particularly sensitive
to different weather events and these sensitivities should
be calculated and disclosed.103 For example, the food and
beverage industry is more sensitive to variability in temperature than the telecommunications services industry
because the food and beverage industry relies more on
proper climate conditions for production.104 Few corporations other than those whose operations are intrinsically
linked with the ecosystem within which they operate tend
to disclose these sensitivities.105 However, as the effects of
climate change become more apparent and influence an
increasingly complex global and interdependent economy,
acknowledging weak points can help in assessing the future
impacts of climate change.106
While the Metrics and Targets recommendation by the
Task Force focuses generally on disclosing information
about current operations and potential future risks, the
European Bank for Reconstruction and Development and
Global Center for Excellence on Climate Adaptation supplements important investor information by disclosing the
impacts climate change has already had on an organization. The SEC should incorporate these recommendations
to adopt a comprehensive disclosure scheme where these
quantifiable metrics will provide concrete financial data to
investors, policymakers, and the corporation itself about
weak points in its operations concerning climate change.

tory write-downs, lost wages, cost of repairs or upgrades, fixed-asset impairment, detailed insurance payments, impacts of related power outages, loss
or damage to primary office or business facility, loss or damage to critical
business applications, loss or damage to critical vendor chains or supply
chains (or value chains), significant unavailability of staff, lost revenues
and/or market shares.”).
101. See id. at 25 (“Single-event occurrences may not meet the threshold for
financial materiality, especially if they were adequately provided for or
covered by insurance. However, repeated occurrences across a company
or over several years can affect corporate performance and warrant better disclosure.”).
102. See id.
103. See id. at 20–21 (For full information on the matrix of industries and their
sensitivities to particular weather events, see Table 1.).
104. Id.
105. See EBRD & GCECA Report, supra note 97, at 25:
[B]eyond a few, well-identified industries where analysing historical weather is standard practice (energy, agriculture and retail, for
example), most corporations do not typically factor in weather as a
driver of business performance. However, recent manifestations of
climate change show that a broad range of industries are sensitive to
weather conditions that can affect labour, equipment, energy consumption and markets, to name just a few factors. Quantifying the
financial impacts of changes in past weather conditions may provide a baseline against which to assess the implications of changes
in future conditions.
106. See id.
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C.

The SEC Should Consult With Various Agencies
and Stakeholders to Adopt a Social Cost
of Carbon, Which Will Offer a Baseline for
Investors to Calculate and Evaluate the Cost of
Greenhouse Gas Emissions for Corporations

In order for investors and corporate actors to view these
new climate change disclosure metrics within the proper
context, the SEC should adopt some form of the social
cost of carbon as proposed in H.R. 3623, which would
provide the cost per metric ton of carbon dioxide, or carbon dioxide equivalent.107 The Environmental Protection
Agency defines the social cost of carbon as “a comprehensive estimate of climate change damages and includes
changes in net agricultural productivity, human health,
property damages from increased flood risk, and changes
in energy system costs, such as reduced costs for heating
and increased costs for air conditioning.”108
The Obama Administration recognized that a social
cost of carbon metric could help develop accurate costbenefit analyses for transitioning from a carbon-heavy
economy to a more sustainable one while driving economic
growth.109 While an interagency working group developed
a social cost of carbon for federal agencies to consider in
making administrative decisions, it is imperative for the
SEC to develop its own due to the recent political oscillations in the cost’s calculation.110 The Trump administration disbanded the working group tasked with revising the
social cost as more climate data became available.111 The
Trump administration also changed the previous assessment on the social cost to estimates that a ton of carbon
dioxide emitted in 2020 would cost from $1 to $7, whereas
estimates under the Obama administration were approximately $50 per metric ton of carbon dioxide.112 While
exact measurements are difficult to fully pin down, most
economists agreed that the Obama era figure of $50 per
metric ton was too low, with only 9% of economists saying
the figure was probably too high.113 Furthermore, the social
cost of carbon currently in place restricts global analysis
107. See Climate Risk Disclosure Act of 2019, H.R. 3623, 116th Cong. § 2(1)
(2019).
108. The Social Cost of Carbon, U.S. Env’t Prot. Agency, https://19january
2017snapshot.epa.gov/climatechange/social-cost-carbon_.html
[https://
perma.cc/M38Z-5WYQ] (The web address provided is an archive of the
EPA website as it existed on January 19, 2017).
109. Howard Shelanski & Jay Shambaugh, Strengthening Tools to Account for Damages from Greenhouse Gas Emissions in Regulatory Analysis, White House
(Aug. 26, 2016), https://obamawhitehouse.archives.gov/blog/2016/08/26/
strengthening-tools-account-damages-greenhouse-gas-emissions-regulatoryanalysis [https://perma.cc/NVK7-8GDJ]:
Effectively responding to the threat of climate change requires a
scientifically rigorous methodology for accounting for the damages from greenhouse gas emissions. Applying such a scientificallygrounded understanding to regulatory cost-benefit analysis can
help the United States and our international partners move toward
a more sustainable, low-carbon future while driving continued economic growth.
110. Brad Plumer, Trump Put a Low Cost on Carbon Emissions. Here’s Why It Matters., N.Y. Times (Aug. 23, 2018), https://www.nytimes.com/2018/08/23/
climate/social-cost-carbon.html [https://perma.cc/N5Q3-ZDZN].
111. Id.
112. Id.
113. Id.
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and focuses exclusively on costs within the United States.114
For purposes of applying this social cost of carbon to the
global public corporations the SEC oversees, a different calculation of the social cost is needed. This figure will allow
investors to make concrete financial assessments about the
impact of corporate activities on the environment.
In conclusion, the SEC should implement the forwardlooking Metrics and Targets recommendation set forth by
the Task Force in conjunction with the historical analysis
advocated by the European Bank for Reconstruction and
Development and Global Center for Excellence on Climate Adaptation. The further development of a separate
social cost of carbon would give all interested parties the
ability to view this data through a uniform economic lens.

IV. The Demand for Uniform Climate
Change Risk Disclosure Metrics
A.

Weather Events Related to Climate Change
Cost the Global Economy Billions of Dollars
Annually and Will Continue to Rise and Stand
as a Large Financial Risk for Investors

Measuring the costs of climate change is a bleak and speculative endeavor considering the unknown effects a changed
climate will have on global populations and infrastructure
along with the varying degree to which the Earth might
soon warm.115 Research shows that humanity is warming
the climate at rates 20 to 50 times faster than any previous
global ecological shift.116 According to the Intergovernmental Panel on Climate Change, without major changes to the
sources of anthropogenic climate change, the private sector
and world governments will inevitably be forced to pay for
global adaptation to a world with scarcer natural resources,
unpredictable and more extreme weather conditions, and
rising sea levels.117 Even in the face of an inevitably warmer
climate, the Intergovernmental Panel predicts that limiting global climate temperature increases over pre-industrial
levels to 1.5 degrees Celsius compared to 2.0 degrees would
have a dramatic impact on fisheries, coastal flooding, crop
yields, and heat-related morbidity and mortality.118
Regardless of the degree of uncertainty, economic models routinely show that climate change will have substantial negative effects on economic growth, industrial output,
and political stability.119 Estimates vary, but indicate that
the risks of climate change might cost the global financial
114. Id.
115. Dana Nuccitelli, New Report Finds Costs of Climate Change Impacts Often Underestimated, Yale Climate Connections (Nov. 18, 2019), https://www.
yaleclimateconnections.org/2019/11/new-report-finds-costs-of-climatechange-impacts-often-underestimated/ [https://perma.cc/3NZV-8YH2].
116. Id.
117. Valérie Masson-Delmotte et al., Intergovernmental Panel on Climate Change, Global Warming of 1.5°C, at 9 (2018).
118. Id. at 13.
119. See generally Melissa Dell et al., Temperature Shocks and Economic Growth:
Evidence From the Last Half Century, 4 Am. Econ. J. 66 (2012) (For a review
of the net effects from climate change on agricultural output, begin at page
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sector between $1.7 trillion and $24.2 trillion in present
value terms.120 These costs fluctuate in real time: Pacific
Gas & Electric estimated in 2018 that the rise in wildfire risk due to prolonged drought in the American West
would cost around $2.5 billion.121 By January 2019, Pacific
Gas & Electric filed for bankruptcy claiming it faced up to
$30 billion in wildfire liabilities.122 Similarly, Exxon Mobil
was sued by the New York Attorney General for allegedly
misleading investors by downplaying the economic risks
that climate change posed to the company.123 While Exxon
prevailed in the suit due to the lack of evidence displaying a material misrepresentation, the lengthy litigation and
media attention demonstrates a public interest in public
disclosure of climate risks.124
From April 2017 to April 2018, 15% of the S&P 500
reported extreme weather events that affected their earnings.125 Of the corporations that reported significant
weather events, 87% made their announcements on the
matter during quarterly earnings calls, instead of through
SEC reporting mechanisms.126 If the information is relevant enough for shareholder meetings, then the reported
weather-related data should be made available to the SEC
and the investing public.
A 2020 report by the Bank for International Settlements
detailed the impending stress the climate emergency would
inflict on global central banks, suggesting they might
have to regulate for greater capital reserves for assets most
vulnerable to the transition away from a carbon-based
economy.127 Effects of this transition can have far-reaching consequences. For instance, one of the impacts from
a growing electric automobile industry is the decrease in
need for parts that make up internal combustion engines,
disrupting global supply chains and local economies.128
The Bank for International Settlements report states that
though climate risk analysis is difficult to comprehend
based on the complexity of these chain reactions, the cost

82; for a review of the new effects from climate change on political stability,
begin at page 85).
120. Brad Plumer, Companies See Climate Change Hitting Their Bottom Lines
in the Next 5 Years, N.Y Times (June 4, 2019), https://www.nytimes.
com/2019/06/04/climate/companies-climate-change-financial-impact.
html [https://perma.cc/WEU8-PELN].
121. Id.
122. Id.; see generally Elias Kohn, Solving Pacific Gas & Electric’s Wildfire Ignition
Problem While Promoting Economic Recovery From COVID-19 and Advancing the Green New Deal, 12 Geo. Wash. J. Energy & Env’t L. 3.
123. Cathy Bussewitz, Fighting Suit, Exxon Says It Is Accounting for Climate Rules,
Associated Press (Oct. 22, 2019), https://apnews.com/1f0b1bdf74db4df
6b099171fc9fbd26a [https://perma.cc/2PRR-TM3R].
124. See People by James v. Exxon Mobil Corp., 65 Misc. 3d 1233(A) (N.Y. Sup.
Ct. 2019).
125. Esther Whieldon, Weather Hurt Earnings of 15% of S&P 500 Companies,
Disclosures Show, S&P Glob. Mkt. Intel. (June 12, 2018), https://www.spglobal.com/marketintelligence/en/news-insights/trending/avfetg78cpo7nr0qpfayiw2 [https://perma.cc/6C4Z-ZMKR].
126. Id.
127. Jack Ewing, Climate Change Could Blow Up the Economy. Banks Aren’t Ready.,
N.Y. Times (Jan. 23, 2020), https://www.nytimes.com/2020/01/23/business/climate-change-central-banks.html [https://perma.cc/4Z5L-F4BV].
128. Jack Ewing, Electric Cars Threaten the Heart of Germany’s Economy, N.Y.
Times (Jan. 3, 2019), https://www.nytimes.com/2019/12/31/business/
electric-cars-germany-economy.html [https://perma.cc/6UN9-63RM].
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of underappreciating the risks could lead to catastrophic
and irreversible effects on the global economy.129

B.

A Growing Number of Americans Invest in
the Securities Market and Worry About the
Financial Stability of Their Investments and the
Impending Effects of Climate Change

While the global economy is intrinsically linked to American stock exchanges, a mere 55% of all Americans reported
owning stock in 2019.130 The sustainable and responsible
investing category grew 38% from 2016 to 2018.131 This
portion of environmentally conscious investing represents
$12 trillion in assets, or roughly one in every four dollars invested nationwide.132 Most of these investments are
represented by institutional investors, where 72% of the
total assets in sustainable investments are held by organizations.133 This indicates that there is a missing market
for 401(k) plans in sustainable investing and there is an
opportunity for growth, especially considering that 72%
of Americans have anywhere from a balanced approach
to a high interest approach in using sustainability to help
determine their investments.134 A separate survey by Morgan Stanley supports this conclusion, indicating that more
than 85% of Americans and 95% of millennials are interested in incorporating sustainability into their investment
decisions, and 52% of Americans and 67% of millennials
have already adopted sustainable investing.135 The divide
between what investors want in terms of sustainable investing options and what is available seems to only grow larger
over time.
Not only is there an increased interest in sustainable
investing, but offering investment options that focus on
sustainability might have the additional effect of increasing
public participation in securities investment.136 The access
129. Patrick Bolton et al., Bank for Int’l Settlements, The Green Swan,
Central Banking and Financial Stability in the Age of Climate
Change 1 (2020), (“[I]ntegrating climate-related risk analysis into financial
stability monitoring and prudential supervision is particularly challenging
because of the distinctive features of climate change impacts and mitigation
strategies. These comprise physical and transition risks that interact with
complex, far-reaching, nonlinear, chain reaction effects. Exceeding climate
tipping points could lead to catastrophic and irreversible impacts that would
make quantifying financial damages impossible.”).
130. Lydia Saad, What Percentage of Americans Owns Stock?, Gallup (Sept. 13,
2019), https://news.gallup.com/poll/266807/percentage-americans-ownsstock.aspx [https://perma.cc/E6PR-64X9].
131. Mark Miller, Bit by Bit, Socially Conscious Investors Are Influencing 401(k)’s,
N.Y. Times (Sept. 27, 2019), https://www.nytimes.com/2019/09/27/business/esg-401k-investing-retirement.html [https://perma.cc/Y6C6-M3ZD].
132. Id.
133. Id.
134. Ray Lin & Samantha Lamas, Are Your Clients ESG Investors?, MorningStar (Apr. 22, 2019), https://www.morningstar.com/blog/2019/04/22/
esg-investors.html [https://perma.cc/WTN4-QZD8] (Approaches to
sustainability preferences were determined through polling conducted by
Morningstar, which ranked responses on a scale of 0-100, based on interest
in sustainable investing).
135. Sustainable Signals: Individual Investor Interest Driven by Impact, Conviction,
and Choice, Morgan Stanley (2019), https://www.morganstanley.com/
ideas/sustainable-investing-growing-interest-and-adoption [https://perma.
cc/23HH-JLLR].
136. Jacqueline Sergeant, Majority of U.S. Workers Want ESG Funds in Their Retirement Plans, Survey Says, Fin. Advisor Mag. (Apr. 15, 2019), fa-mag.
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and choices Millennials will have in the securities market
is even more staggering considering the extraordinary $30
trillion Millennials will inherit from Baby Boomers.137 One
of the barriers listed to greater Millennial participation in
the sustainable investment movement is the lack of transparency and available data.138 The younger generation’s
interest in corporate environmental data demonstrates that
the SEC should adopt the provided uniform set of environmental disclosure metrics in order to mitigate the costs of
climate change and allow for accurate equity valuations.

C.

Institutional Investors Have Shown an Increased
Interest in Utilizing Sustainability to Help Guide
Their Investment Portfolios

Individual investors with 401(k) plans are not the only
ones in the investment community looking to invest sustainably. As mentioned, institutional investors represent
72% of the roughly $12 trillion currently held in sustainable investments.139 Recent surveys indicate that 51% of
institutional investors consider climate risk reporting to
be “equally important” to traditional financial reporting,
with an additional 28% finding climate risk disclosures to
be “more important” or “much more important.”140 The
same survey indicates that 19% of institutional investors
strongly agree that current quantitative information is
imprecise, 27% strongly agree that standardized and mandatory reporting is necessary, and 28% strongly agree in
demanding more disclosure.141 Institutional investors generally find that the current regime of disclosure reporting
is insufficient, and that more and better reporting could
result in more accurate valuations of climate change risk.142
The impact climate change has had on investing continues to be seen on a daily basis as more institutional investors announce an incorporation of environmental concerns
into their portfolio analysis. Laurence Fink, founder and
chief executive of BlackRock, an international asset manager with $7 trillion in investments, recently announced
com/news/americans-want-more-esg-investment-options-in-their-retirement-plans-44335.html [https://perma.cc/6E8J-PR6N], (“Millennials especially were vocal in this area, the report said, noting that two-thirds said
access to ESG investments would motivate them to start saving or increase
their plan savings. Twenty-seven percent of millennials also said they are
watching the ESG record of companies they invest in.”).
137. Neal Yeoh, Sustainable Investing? Here’s What Millennials Need to Know in
the U.S., Forbes (Oct. 26, 2019, 6:00 AM), https://www.forbes.com/sites/
neilyeoh/2019/10/26/sustainable-investing-heres-what-millennials-needto-know-in-the-u-s/#306172c41e8a
[https://perma.cc/ALF9-VYHD].
Millennials are considered those born between 1980 and 2000. Millennials: Coming of Age, Goldman Sachs, https://www.goldmansachs.com/insights/archive/millennials/ [https://perma.cc/Q9SZ-RZT6]. Baby Boomers
are considered those born between 1946 and 1966. Jim Chappelow, Baby
Boomer, Investopedia (Feb. 28, 2020), https://www.investopedia.com/
terms/b/baby_boomer.asp [https://perma.cc/59Z4-4SKM].
138. Yeoh, supra note 137.
139. See Miller, supra note 131.
140. Zacharias Sautner, Institutional Investors’ Views and Preferences on Climate Risk Disclosure, Harv. L. Sch. F. on Corp. Governance (Oct. 15,
2019),
https://corpgov.law.harvard.edu/2019/10/15/institutional-investors-views-and-preferences-on-climate-risk-disclosure/ [https://perma.cc/
TZU6-8QJ3].
141. Id.
142. See generally id.
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that his company would exit investments that “present a
high sustainability-related risk.”143 He has described the situation unfolding as a “fundamental reshaping of finance,”
and that, “[e]ven if only a fraction of the science is right
today, this is a much more structural, long-term crisis.”144
For the first time in its history, the World Economic
Forum’s survey of 750 global experts and decision-makers
showed that the top five global risks are all environmental.145 The World Economic Forum found that almost 90%
of individuals born after 1980 ranked environmental risks
such as extreme heat waves, destruction of ecosystems, and
health impacted by pollution as the most pressing shortand long-term risks the global economy faces.146
Thus, institutional investors and individual stockholders
alike have indicated that sustainability and climate change
are either at the forefront of many investment decisions or
at least on equal footing with traditional financial criteria.

D.

Many Public Corporations Already Engage
in Some Type of Initiative to Publicize Their
Exposure to the Threats of Climate Change and
This Rule Will Allow Corporations and Investors
to Compare Metrics Across Companies and
Industries, Providing Greater Transparency and
Accountability

The lack of uniformity among corporations in disclosing climate risks exacerbates the need for SEC action in
implementing environmental metrics that can be utilized
and compared across companies and industries. It is true
that corporations are already calculating many of the
costs surrounding their risk exposure to climate change
through independent companies and non-profits across the
globe.147 The Carbon Disclosure Project, which analyzes
and quantifies climate risk exposure to over 8,400 companies worldwide,148 expects that 215 of the world’s largest
143. Andrew Ross Sorkin, BlackRock C.E.O. Larry Fink: Climate Crisis Will
Reshape Finance, N.Y. Times (Jan. 14, 2020), https://www.nytimes.
com/2020/01/14/business/dealbook/larry-fink-blackrock-climate-change.
html [https://perma.cc/7BVT-AU75].
144. Id.
145. Max Hall, Burning Planet: Climate Fires and Political Flame Wars Rage,
World Econ. F. (Jan. 15, 2020), https://www.weforum.org/press/2020/01/
burning-planet-climate-fires-and-political-flame-wars-rage [https://perma.
cc/NQW9-ST2P]:
For the first time in the survey’s 10-year outlook, the top five global
risks in terms of likelihood are all environmental. The report sounds
the alarm on: Extreme weather events with major damage to property, infrastructure and loss of human life; [f ]ailure of climatechange mitigation and adaptation by governments and businesses;
[h]uman-made environmental damage and disasters, including
environmental crime, such as oil spills, and radioactive contamination; [m]ajor biodiversity loss and ecosystem collapse (terrestrial
or marine) with irreversible consequences for the environment,
resulting in severely depleted resources for humankind as well as
industries; [m]ajor natural disasters such as earthquakes, tsunamis,
volcanic eruptions, and geomagnetic storms.
146. Id.
147. See, e.g., Four Twenty Seven, Our Story, http://427mt.com/our-story/
[https://perma.cc/2AWX-ND9A] (Four Twenty Seven is a “leading publisher and provider of data, market intelligence and analysis related to physical climate and environmental risks”).
148. What We Do, Carbon Disclosure Project, https://www.cdp.net/en/info/
about-us/what-we-do [https://perma.cc/Q5BJ-V9AJ].
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500 corporations face $1 trillion in climate change-related
costs over the next five years.149 While many corporations
are beginning to realize the need for conveyance of environmental risks to their investors and the public at large,
the voluntary schemes currently in place present questions
of accuracy and reliability to potential investors, bringing
to light the need for comprehensive uniform metrics.150
Four Twenty Seven, a corporation focused on providing
market intelligence on the economic risk of climate change,
created a risk analysis system that scores on an index based
on various physical risks.151 Four Twenty Seven created this
system so that climate risks can be adequately compared
across diverse market portfolios.152 Providing a standard set
of metrics with which corporations can supply their data
and risk scores will give investors the ability to properly
compare corporate risk mitigation performance.153 While a
leading concern is that some industries are inherently more
susceptible to climate change than others,154 standardized
metrics allow for a recognition of these industry-wide risks.
Four Twenty Seven is a leader in providing climate risk
analysis for corporations that contract with them. However, implementing Four Twenty Seven’s standards in SEC
disclosures would require either forcing public corporations
to contract their risk analysis to third parties or to undergo
complex scenario-based analysis. The metrics introduced
earlier allow corporations to internalize the accounting
done for climate risk disclosure.

E.

Policymakers and the Public Will Have Access
to a Greater Amount of Data With Which They
Can Make Informed Decisions on How to Best
Regulate and Respond to Particular Climate
Risks Moving Forward

An implementation of reported risk metrics focusing on
climate change will provide policymakers the opportunity
149. Emma Newburger, “Prepare Now or Pay Later”: Financial Regulators Must
Account for Climate Change Risk to Corporate Bottom Lines, Citigroup Says,
CNBC (Oct. 2, 2019, 1:46 PM), https://www.cnbc.com/2019/10/02/
financial-regulators-climate-change-risk-to-corporate-bottom-lines.html
[https://perma.cc/YM53-YH5A].
150. See Yeoh, supra note 137.
151. Four Twenty Seven & Deutsche Asset Mgmt., Measuring Physical
Climate Risk in Equity Portfolios 8 (2017), http://427mt.com/wpcontent/uploads/2017/11/Physical_Climate_Risk_FourTwentySeven_November2017.pdf [https://perma.cc/NNK2-ARW8] (The risks contained
in the index include operations risk scores, supply chain risk scores, and
market risk scores).
152. Id. at 8–9.
153. Id. at 8 (“This integrated measure provides a point of entry to understand
and address climate risk, engage with corporations, and identify risk mitigation strategies”).
154. Id.:
Different industries and sectors will experience different impacts,
depending on their sensitivity to factors such as weather and natural resource availability. Resource intensive sectors that consume a
lot of energy and water in their production processes will be more
directly affected by extreme heat and water scarcity than sectors
that do not, such as service-based industries. Similarly, those sectors
most sensitive to daily weather fluctuations—such as construction,
mining, retail, tourism and recreation, and agriculture—are more
likely to experience a reshaping of their markets, seeing new risk
but also opportunities arise in response to shifts in demand.
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to see the economic impact that climate change is having
on the private sector. Communication to legislators, regulators, and the public about the effects of climate change can
force the mobilization of climate change mitigation and
adaptation policies.155 The use of indicators to convey the
effects of climate change is not a new concept, but applying the benefits of indicators to the economic effects could
affect how climate change is perceived by policymakers and
the public.156 Economic data disclosure is one of the most
important factors to motivate climate change preparation
and mitigation.157 Behavioral analysis shows that disclosing
risks directly provides motivation to adjust behavior based
on the risks provided.158 This individualized risk aversion
analysis is comparable to risk management processes from
a policymaker perspective, but it also requires the additional concern that those decisionmakers are more focused
on near-term interests of those they serve.159
Standardized metrics will not only lead to risk aversion investment decisions by individual investors but will
ideally help frame the regulatory decisions made for both
short- and long-term stability.

V.

Conclusion

The SEC should promulgate a new rule requiring the public disclosure of corporations’ climate change related risks
using the metrics developed by the Task Force in conjunction with additional historic metrics proposed by the
European Bank for Reconstruction and Development and
Global Center for Excellence on Climate Adaptation. To
provide additional financial data to investors, policymakers, and the public, the SEC should include in its rule the
development of an accurate social cost of carbon that is
insulated from politically motivated adjustments. The SEC
has both the authority to create this rule and the responsibility based on the materiality of economic costs of climate
change and the broad public interest in uniform climaterelated corporate disclosures. Previous rule attempts by the
SEC have fallen short of providing quantitative data and
proposed legislation to require this action appears unlikely
to succeed.

155. Tom E. Volenzo & John O. Odiyo, Linking Risk Communication and Sustainable Climate Change Action: A Conceptual Framework, 11 Jàmbá: J.
Disaster Risk Studs., a703 (July 15, 2019), https://jamba.org.za/index.
php/jamba/article/view/703/1488 [https://perma.cc/LTD7-JZS8] (“Climate Change communication can be an effective and sustainable means to
mainstreaming of climate change into development policies, mitigation and
adaptation polices, collective behavioural change and specifically positive
attitudes towards climate change mitigation.”).
156. Michael Williams & Simon Eggleston, Using Indicators to Explain Our
Changing Climate to Policymakers and the Public, 66 Bull. World Meteorological Org., No. 2, 2017, https://public.wmo.int/en/resources/
bulletin/using-indicators-explain-our-changing-climate-policymakers-andpublic [https://perma.cc/L6NF-8RC2] (“Indicators have a number of advantages. They are quantified, objective, based on data provided by virtually
all countries, and they demonstrate change over time.”).
157. See Volenzo & Odiyo, supra note 155, at 7 (“The main motivation for future action in disaster preparedness and mitigation is dependent on a priori
information received.”).
158. See id. (“Risk communication action raises people’s awareness about given
risks, enabling them to be party to individual and collective risk decisionmaking. Risk communication plays an integral role in shaping individual
risk perceptions as well as risk aversion or reduction behaviours.” (citations omitted)).
159. See id. at 8 (“Risk communication is strategic to a meaningful collective action in the governance and management of environmental externalities and
securing public interest. However, in adaptation to climate change, policy
makers and climate change adaptation actors are more concerned with immediate livelihoods needs.”).
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THE OTHER SIDE OF THE
(BIT)COIN: SOLUTIONS FOR THE
UNITED STATES TO MITIGATE
THE ENERGY CONSUMPTION
OF CRYPTOCURRENCY
Audrey Carroll*
ABSTRACT
If Bitcoin was a country, its annual energy consumption would range between that of Portugal and Bolivia.
Research suggests that the Proof-of-Work (“PoW”) consensus mechanism is to blame for the energy consumption of cryptocurrency. Other significantly less energy-intensive mechanisms do exist. However, current
laws do not encourage the transition to greener consensus mechanisms.
This Note suggests ways in which the United States’ tax code can be amended to better encourage energyefficiency in the cryptocurrency industry. This Note proposes that Congress disallows business expense
deductions for electricity costs associated with cryptocurrency mining. Furthermore, this Note proposes
that Congress should not recognize capital losses associated with cryptocurrencies that use PoW consensus
mechanisms. Finally, this Note proposes an “Environmental Substance Doctrine,” based off of the principles
underlying the Economic Substance Doctrine, which, if implemented, would encourage industries of all types
to consider the environmental ramifications of their actions.
Introduction
If Bitcoin1 was a country, its annual carbon footprint
would range between that of Portugal and Bolivia.2 This
* Audrey Carroll is a third-year student at The George
Washington University Law School. She attended undergrad at the University of Florida, where she studied both
Economics and Political Science. She would like to thank
her fiancé, Alex Beyrent, and her parents for their love
and encouragement.
1.

2.

Bitcoin is the “most well-known and widely used cryptocurrency, accounting for 65% of the [cryptocurrency] market.” Examining Regulatory Frameworks for Digital Currencies and Blockchain: Hearing Before the S. Comm.
on Banking, Hous., & Urban Affairs, 116th Cong. 2 (2019) (statement of
Rebecca Nelson, Specialist in International Trade and Finance) [hereinafter
Statement of Rebecca Nelson].
Christian Stoll et al., The Carbon Footprint of Bitcoin (MIT Ctr. for Energy
& Env’t Policy Research Working Paper Series, Paper No. 2018-018, Dec.
2018), http://ceepr.mit.edu/files/papers/2018-018.pdf [https://perma.cc/
D5QH-NYSJ] (“We determine the annual electricity consumption of Bitcoin, as of November 2018, to be 48.2 TWh, and estimate that annual
carbon emissions range from 21.5 to 53.6 MtCO2. The means that the level
of emissions produced by Bitcoin sits between the levels produced by the
nations of Bolivia and Portugal.”); see also Cambridge Ctr. for Alt. Fin.,
Cambridge Bitcoin Elec. Consumption Index, https://www.cbeci.org
[https://perma.cc/Y4QQ-N52Z] (data retrieved July 20, 2020, 2:04 PM)
(assuming an average cost per kWh to be five cents the model predicted the
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large carbon footprint is due to the significant amount of
electricity that is required to create or “mine” most cryptocurrencies.3 The emergence of new technology often brings
about an initial phase of high energy usage.4 The development of cryptocurrency is no exception to this observation. The annual energy consumption of Bitcoin has been
estimated at 48.2 terawatt-hours (“TWh”) with a possible
range between 35.0 TWh and 72.7 TWh.5 Other calculations have estimated this number to be even higher.6 This

3.
4.

5.
6.

annual consumption of Bitcoin to be 53.62 TWh with an upper range of
75.92 TWh and a lower range of 30.21 TWh).
Stoll et al., supra note 2.
Lei Jin, Keran Duan, & Xu Tang, What Is the Relationship Between Technological Innovation and Energy Consumption? Empirical Analysis Based on Provincial Panel Data From China, 10 Sustainability 145 (2018); Malcolm Keay,
Energy: The Long View 12 (2007), https://www.oxfordenergy.org/wpcms/wp-content/uploads/2010/11/SP20-EnergyThelLongView-Malcolm
Keay-2007.pdf [https://perma.cc/Y4JT-6JDC].
Stoll et al., supra note 2 (“[A]s of November 2018, the annual electricity
consumption of Bitcoin ranges between 35.0 TWh and 72.7 TWh, with a
realistic magnitude of 48.2 TWh.”).
Cambridge Bitcoin Elec. Consumption Index, supra note 2 (assuming
an average cost per kWh to be five cents the model predicted the annual
consumption of Bitcoin to be 53.62 TWh with an upper range of 75.92
TWh and a lower range of 30.21 TWh) (data retrieved July 20, 2020, 2:32
PM); see also Michel Rauchs et al., Cambridge Ctr. for Alt. Fin., 2nd
Global Cryptoasset Benchmarking Study 82 (Dec. 2018), https://
www.jbs.cam.ac.uk/fileadmin/user_upload/research/centres/alternativefinance/downloads/2018-12-ccaf-2nd-global-cryptoasset-benchmarking.
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number is expected to only increase in the near future as
cryptocurrency becomes harder to mine.7 For example,
between mid-2017 and mid-November 2018, the total carbon footprint from the top six cryptocurrency companies
increased more than five-fold.8 To provide context for these
numbers, data centers, one of the most energy-intensive
industries that have also generated significant public concern, were estimated to have a global energy consumption
of 198 TWh in 2018, which translates to roughly one percent of global demand for electricity.9 Current research has
also suggested that cryptocurrency mining may not be the
most efficient use of resources, as mining one dollar’s worth
of Bitcoin is more energy intensive than mining one dollar’s worth of gold.10
Furthermore, despite large fluctuations in the price of a
Bitcoin in the first half of 2020, cryptocurrency does not
appear to be going away anytime soon.11 Many other companies have followed in the footsteps of Bitcoin and have
attempted to create their own cryptocurrency.12 Today, over
2,200 different types of cryptocurrencies are in circulation.13 Although countries are still formulating regulations
to handle the challenges of cryptocurrency,14 cryptocurrency has become far more accepted by mainstream companies, and even Facebook has announced plans to create
its own cryptocurrency, Libra, in 2021.15 In addition, the
COVID-19 pandemic demonstrates that, because Bitcoin
and other cryptocurrencies operate independently from
banks and are therefore not directly impacted by the monetary policy of central banks, many investors turn to cryptocurrency during times of economic instability.16 Overall,

7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
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pdf [https://perma.cc/X22M-LJ5H] (“Taking the latest mid-point of the
estimated range as a reference (82 TWh), it can be established that the top6 cryptoasset systems consume approximately as much energy as the entire
country of Belgium in 2016.”).
See Stoll et al., supra note 2, at 1; Rauchs et al., supra note 6, at 81–82.
Rauchs et al., supra note 6, at 81–82.
A data center is usually a large building or a collection of buildings that
contain advanced computer systems used for the processing, storage,
and dissemination of data. George Kamiya, Data Centres and Transmission Networks, Int’l Energy Agency (June 2020), https://www.iea.org/
reports/data-centres-and-data-transmission-networks
[https://perma.cc/
UN5E-CQZJ].
Max Krause & Thabet Tolaymet, Quantification of the Energy and Carbon
Costs for Mining Cryptocurrencies, 1 Nature Sustainability 711, 711 (Nov.
2018). Aside from concerns about energy usage, the proliferation of cryptocurrency has also sparked concern over other environmental problems such
as the production of large quantities of e-waste. Alex de Vries, Renewable Energy will Not Solve Bitcoin’s Sustainability Problem, 3 Joule 891, 897 (Mar.
2019) (estimating the annual electronic waste generation of Bitcoin to equal
10,948 metric tons per year which is comparable to the annual electronic
waste generation of Luxembourg).
See Bitcoin USD, Yahoo! Fin., https://finance.yahoo.com/quote/BTCUSD [https://perma.cc/9L49-FB4V] (data retrieved June 27, 2020).
See David W. Perkins, Cong. Rsch. Serv., R45427, Cryptocurrency:
The Economics of Money and Selected Policy Issues 1 (2018), https://
crsreports.congress.gov/product/pdf/R/R45427 [https://perma.cc/2APH-JP74].
Statement of Rebecca Nelson, supra note 1, at 1.
See generally Glob. Legal Rsch. Ctr., Regulation of Cryptocurrency
Around the World (2018), https://www.loc.gov/law/help/cryptocurrency/cryptocurrency-world-survey.pdf [https://perma.cc/VCZ5-SPMU].
See Andrea Miller, Why Facebook’s Libra Cryptocurrency is in Trouble, CNBC
(Oct. 25, 2019, 3:23 PM), https://www.cnbc.com/2019/10/25/facebookslibra-plans-appear-to-be-in-big-trouble-heres-why.html [https://perma.cc/
L4WT-YNEU].
See, e.g., Billy Bambrough, Coronavirus Is the “Largest Insolvency Event”
in History, Warns Former Goldman Sachs Fund Manager—Pivots Hard to
Bitcoin, Forbes (Apr. 5, 2020, 5:08 AM), https://www.forbes.com/sites/

the rapid growth of Bitcoin has led to a significant gain in
wealth for miners and investors alike; however, no growth
is without consequences as cryptocurrency mining poses a
serious risk to the environment.17
While the problem of high energy intensity is not unique
to cryptocurrency, and some solutions discussed in this
Note could be applied to other energy-intensive industries
like data centers, cryptocurrency is unique in that a change
in design could reduce its energy consumption by ninetynine percent.18 Very few, if any, other industries have
developed designs that could improve energy efficiency
by such a significant amount.19 For this reason, legislation
incentivizing the cryptocurrency industry to transition to
more energy-efficient algorithms properly targets the “lowhanging fruit” that is necessary to combat climate change
in the most efficient way possible.20 The existence of places
with extremely low or no energy costs creates market failure and reduces the economic pressure on cryptocurrencies
to become more energy-efficient.21 Waiting for cryptocurrencies to naturally transition to a more energy-efficient
algorithm has serious environmental costs.22

17.

18.

19.

20.

21.

22.

billybambrough/2020/04/05/coronavirus-is-the-largest-insolvency-eventin-history-warns-former-goldman-sachs-fund-manager-pivots-hard-tobitcoin/#493aeff67d39 [https://perma.cc/2CDT-UVLE]; see also Emma
Newburger, Bitcoin Surpasses $60,000 in Record High as Rally Accelerates,
CNBC (Mar. 13, 2021), https://www.cnbc.com/2021/03/13/bitcoin-surpasses-60000-in-record-high-as-rally-accelerates.html.
Originally, when Bitcoin became publicly traded in 2009, its value fluctuated around a few cents. By the end of 2011, one Bitcoin was equal to $5.27,
and in December of 2017, the price of a Bitcoin peaked at almost twenty
thousand dollars. Currently, the price of a Bitcoin has fluctuated between
twenty and forty thousand dollars and the total value of Bitcoin has reached
over a trillion dollars. Bitcoin USD, supra note 11.
Rob Matheson, A Faster, More Efficient Cryptocurrency, MIT News Off.
(Jan. 23, 2019), https://news.mit.edu/2019/vault-faster-more-efficientcryptocurrency-0124 [https://perma.cc/3GAK-8RSK]; see also Peter Fairley,
Ethereum Plans to Cut Its Absurd Energy Consumption by 99 Percent, IEEE
Spectrum (Jan. 2, 2019), https://spectrum.ieee.org/computing/networks/
ethereum-plans-to-cut-its-absurd-energy-consumption-by-99-percent
[https://perma.cc/Q9F8-FQ2X]. The less intensive proof-of-stake (PoS)
design would also reduce the e-waste, as mining would no longer require
high-level computers to race to complete complex math problems. See de
Vries, supra note 10.
Kamiya, supra note 9 (characterizing a 20 percent energy-efficiency improvement as a high efficiency-improvement scenario); U.S. Dep’t of Energy, Barriers to Industrial Energy Efficiency (June 2015) (“Studies
suggest, however, that there is potential to accelerate the rate of adopting energy efficient technologies and practices that could reduce energy consumption in the industrial sector by an additional 15 to 32 percent by 2025.”).
“Low-hanging fruit” in the climate change context refers to CO2 emissions
which can be reduced with the least burden on society. Cryptocurrency is
low-hanging fruit because it would require substantially more research and
expenses for other industries to reduce its CO2 output by an equivalent
amount. For the sake of efficiency, legislation should specifically target cryptocurrency. In addition, an argument could be made that the societal value
of cryptocurrency does not justify its energy usage. Jeremy Oppenheim et
al., Not Sky-High, McKinsey Glob. Inst. (Nov. 15, 2008), https://www.
mckinsey.com/mgi/overview/in-the-news/not-sky-high [https://perma.cc/
LJF6-B6KW].
Peter Fairley, The Ridiculous Amounts of Energy it Takes to Run Bitcoin,
IEEE Spectrum (Sept. 28, 2017), https://spectrum.ieee.org/energy/
policy/the-ridiculous-amount-of-energy-it-takes-to-run-bitcoin [https://
perma.cc/C4KC-SJ99]; see also Why Bitcoin Uses So Much Energy, The
Economist (July 9, 2018), https://www.economist.com/the-economistexplains/2018/07/09/why-bitcoin-uses-so-much-energy
[https://perma.
cc/735K-ASJ6].
See Jon Truby, Decarbonizing Bitcoin: Law and Policy Choices for Reducing the
Energy Consumption of Blockchain Technologies and Digital Currencies, 44 J.
of Energy Res. & Soc. Sci. 399, 399-400 (2018); Stoll et al., supra note 2,
at 11.
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The rise of cryptocurrency has triggered many scholars
to question how cryptocurrency fits within existing legal
frameworks.23 Despite the prevalence of cryptocurrency
in recent legal scholarship, reducing its sizable energy
consumption has largely evaded legal analysis. Economists and scientists who research the energy consumption
of cryptocurrency seem to agree that the Proof-of-Work
(“PoW”) consensus mechanism is inefficient and needs to
be replaced by a more energy-efficient mechanism.24 However, there is a void in existing legal research regarding how
Congress can incentivize this transition. This Note analyzes how the U.S. tax code can be amended to incentivize
energy efficient cryptocurrency mining. Part I of this Note
provides a brief overview of what cryptocurrency is, how
it is traded, and why it is so energy intensive. This section will also analyze the existing research on the energy
consumption of cryptocurrency. Part II of this Note will
explain how cryptocurrency is taxed, specifically looking
at business deductions and the non-recognition of capital
gains and losses. Finally, Part III of this Note will suggest how the current tax code can be altered to encourage
energy-efficient cryptocurrency mining.

I.

Factual Background on Cryptocurrency

A.

What Is Cryptocurrency?

Cryptocurrency represents a specific subsect of virtual currency.25 As defined by the Internal Revenue Service (IRS),
“virtual currency” is a “digital representation of value that
functions as a medium of exchange, a unit of account, and/
or a store of value.”26 The IRS further defines cryptocurrency as a type of virtual currency “that utilizes cryptography27 to validate and secure transactions that are digitally

23. See generally Andrew Balthazor, The Bona Fide Acquisition Rule Applied to
Cryptocurrency, 3 Geo. L. Tech. Rev. 402, 402–03 (2019); Neil Tiwari, The
Commodification of Cryptocurrency, 117 Mich. L. Rev. 611 (2018); Sarah
J. Hughes & Stephen T. Middlebrook, Regulating Cryptocurrencies in the
United States: Current Issues and Future Directions, 40 Wm. Mitchell L.
Rev. 813, 814 (2014).
24. See Truby, supra note 22.
25. Virtual Currencies, Internal Revenue Serv., https://www.irs.gov/businesses/small-businesses-self-employed/virtual-currencies [https://perma.cc/
Q27N-9CEF] (“cryptocurrency is a type of virtual currency”).
26. Id.
27. Cryptography Definition, Kaspersky, https://usa.kaspersky.com/re
source-center/definitions/what-is-cryptography
[https://perma.cc/CPT2Z67Y] (“Cryptography is the study of secure communications techniques that allow only the sender and intended recipient of a message to
view its contents.”).
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recorded on a distributed ledger,28 such as a blockchain.”29
An alternate definition of cryptocurrency denotes it as “digital money in an electronic payment system in which payments are validated by a decentralized network of system
users and cryptographic protocols instead of by a centralized
intermediary (such as a bank).”30 Cryptocurrencies can be
further categorized based on the specific algorithms that
the developers choose to utilize in order to add new blocks
to the blockchain.31 For example, Bitcoin uses a PoW algorithm, whereas Stellar, a lesser-known cryptocurrency, uses
a Proof-of Stake (“PoS”) algorithm.32
A major distinction between cryptocurrency and the
United States Dollar (“USD”) is that the USD is a fiat currency, meaning that it has no intrinsic value but derives its
value from the government which distributes it.33 Cryptocurrency is a non-fiat currency because no centralized
government backs it or directly controls its value.34 Cryptocurrency is also unique in that it is decentralized and,
therefore, does not rely on a bank or other third-party to
validate the transaction.35 The blockchain platform allows
users of Bitcoin to directly transfer money from one person to another, which makes Bitcoin alluring to many users
because it allows them to avoid third party fees.36 Proponents of cryptocurrency are drawn to the decentralized
nature of cryptocurrency, which they claim allows for more
cost effective international money transfers and more control over personal information when compared to a traditional bank.37

28. Oliver Berlin, The Difference Between Blockchain and Distributed Ledger
Technology, Tradeix, https://tradeix.com/distributed-ledger-technology
[https://perma.cc/6BLY-RTVN] (“A ‘distributed ledger’ is a database that
exists across several locations or among multiple participants. By contrast,
most companies currently use a centralised database that lives in a fixed location. A centralised database essentially has a single point of failure.”). One
argument favoring cryptocurrency over typical forms of currency is that the
distributed ledger makes the currency safer cyber-attacks because there is
not just one stagnant point for hackers to target. See id.; see also Nathaniel
Popper, What is the Blockchain? Explaining the Tech Behind Cryptocurrencies, N.Y. Times (June 27, 2018), https://www.nytimes.com/2018/06/27/
business/dealbook/blockchains-guide-information.html [https://perma.cc/
DWZ5-2BZL].
29. Virtual Currencies, supra note 25; see also Chris Jaikaran, Cong. Rsch.
Serv., R45116, Blockchain: Background and Policy Issues (2018) (“A
blockchain is a digital ledger that allows parties to transact without the use
of a central authority as a trusted intermediary. In this ledger, transactions
are grouped together in blocks, which are cryptographically chained together in a way that is tamper-proof and creates a mathematically indisputable
history.”). There is much debate surrounding the definition of Blockchain.
See Angela Walch, The Path of the Blockchain Lexicon (and the Law), 36 Rev.
Banking & Fin. L. 713, 719–23 (2017).
30. See Perkins, supra note 12, at 1.
31. See Corrie E. Clark & Heather L. Greenly, Cong. Rsch. Serv.,
R45863, Bitcoin, Blockchain, and the Energy Sector 2 (2019).
32. Id.; Tim Copeland, Binance to Airdrop 9 Million Stellar, Now Offers Staking
Rewards, Yahoo! Fin. (July 24, 2019), https://finance.yahoo.com/news/binance-airdrop-9-million-stellar-105248708.html [https://perma.cc/VW44RQP8].
33. See Perkins, supra note 12, at 3–4.
34. Id. at 3–4, 11.
35. See id. at 11.
36. Id. at 5–6.
37. Id. at 4–6.
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B.

How Is Cryptocurrency Traded?

When a person wishes to acquire or trade cryptocurrency,
they are first given a public and private wallet key, which
is typically a series of numbers and letters.38 In order to
facilitate a transaction, the user wishing to transfer currency must enter their own private key and then address
the transaction to a recipient using the recipient’s public
key code.39
This proposed transaction forms a new “block.”40 A
block indicates that two users wish to make a trade, but
before this transaction can be completed, it must be verified by miners, who receive currency in exchange for verifying the transaction.41 Once the block is verified, the
money is sent and the block becomes part of a long chain
of other blocks, hence the name “blockchain,” that serves
as a digital record for the specific coin.42
The verification process by miners is necessary in order
to prevent the “double-spending” problem.43 Doublespending is a unique problem for virtual currencies because,
unlike a physical dollar, which cannot be given to multiple people at the same time, there is a chance with virtual
currency that the same money could be spent more than
once.44 By having miners verify the transaction in order to
make a new block, blockchain represents a revolutionary
approach to avoiding the double-spending problem.45
The verification process is often referred to as the “consensus mechanism” and the specific algorithm used to
complete this process varies based on the particular cryptocurrency.46 There are many different consensus method
algorithms that cryptocurrency companies use. The PoW
consensus algorithm, which is used by the cryptocurrency
giant Bitcoin, is the most common and energy-intensive
consensus mechanism.47 Another less common algorithm
is PoS.48 Each cryptocurrency company typically uses
one algorithm and existing cryptocurrency companies are
capable of switching their algorithms.49 There are drawbacks with each particular algorithm, but as this Note will
discuss, the PoW algorithm is, by design, extremely energy
intensive and to blame for the bulk of cryptocurrency’s
energy consumption problem.50
38. See Robby Houben & Alexander Snyers, Directorate-Gen. for Internal Pol’ys, Eur. Parliament, Cryptocurrencies and Blockchain
16–17 (July 2018), http://www.europarl.europa.eu/cmsdata/150761/
TAX3%20Study%20on%20cryptocurrencies%20and%20blockchain.pdf
[https://perma.cc/CPT3-UWSV].
39. Id.
40. Id. at 17.
41. Id. at 18–19.
42. Id. at 17.
43. Id. at 18.
44. Nathan Reiff, How Does Blockchain Prevent the Double-Spending of Bitcoins?, Investopedia (Jan. 24, 2020), https://www.investopedia.com/ask/
answers/061915/how-does-block-chain-prevent-doublespending-bitcoins.
asp [https://perma.cc/9SY8-8P3X].
45. Id.
46. Houben & Snyers, supra note 38, at 18.
47. See Clark & Greenly, supra note 31, at 2–3.
48. See id. at 7.
49. In fact, Ethereum, the second largest cryptocurrency company, has recently
announced plans to switch from a PoW to a PoS mining algorithm. Fairley,
supra note 21.
50. Clark & Greenly, supra note 31, at 3–4.
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C.

Why Is Cryptocurrency So Energy-Intensive?
The Problem With the PoW Consensus
Mechanism

The difference between the PoW and PoS consensus algorithms can best be explained by way of analogy. The PoW
system can be represented by athletes at a track meet. Once
the gun fires, all the runners are working as hard as possible to cross the finish line first, but only one person can
win. Likewise, the PoW algorithm requires that miners
use computers to compete to solve a difficult mathematical equation and then receive cryptocurrency.51 Only the
first miner to solve the problem “wins” the race by receiving cryptocurrency.52 This mass exertion of energy may
be acceptable in the context of a track meet, but modeling
an entire cryptocurrency based on the concept of a race
can only be described as inefficient because miners who
ultimately do not “win” the race expend large quantities
of resources in exchange for nothing.53
In addition, over time, the PoW race becomes more difficult.54 Cryptocurrencies like Bitcoin are designed so that
it takes a set amount of time, ten minutes in the case of Bitcoin, for a new block to be created.55 Due to an increase in
the number of cryptocurrency miners, Bitcoin must make
the computational problems more difficult in order to
maintain the ten minutes per block status.56 There is also
an incentive for cryptocurrency companies to have a high
difficulty algorithm, as it signals to consumers that the
currency is safer from cyberattacks.57 The increasing difficulty of Bitcoin mining causes the energy consumption
of Bitcoin to rise because the race is now more complicated
and requires more sophisticated computation equipment.58
In the past, cryptocurrency mining could occur in a college dorm room on a normal laptop.59 Now the increase in
difficulty of cryptocurrency mining has forced individual
miners to join “mining pools” where the miners pool their
resources to acquire the sophisticated technology now
required for cryptocurrency mining.60 According to an
MIT study, “during 2018, the computing power required
to solve a Bitcoin puzzle increased more than threefold,

51.
52.
53.
54.
55.
56.
57.

58.
59.

60.

Id.at 2–3.
Id. at 3.
Id.
Rauchs et al., supra note 6, at 77.
Elliot Hall, Bitcoin’s Hash Rate Reaches All-Time High, Yahoo! Fin. (Jan.
6, 2020), https://finance.yahoo.com/news/bitcoin-hash-rate-reaches-time200042609.html [https://perma.cc/Z2ZJ-L44M].
Id.
See Kelly Cromley, Bitcoin Hash Rate Hits Highs, CoinTrust (Jan. 19,
2020), https://www.cointrust.com/bitcoin-news/bitcoin-hash-rate-hits-newhighs [https://perma.cc/T9BL-6FTP] (stating that a large increase in hash
rate makes blockchain more safe because sabotage would require a substantial investment of capital and computing power).
See Rauchs et al., supra note 6, at 77, 82 (indicating that the increased difficulty requires the use of more machines and more sophisticated machines,
which require more energy than before).
Clark & Greenly, supra note 31, at 3; see, e.g., Jaden Urbi, College Student
Cryptominers Are Finding It Harder to Turn a Profit as Costs Rise, Bitcoin
Falls, CNBC (Apr. 1, 2018), https://www.cnbc.com/2018/04/01/collegestudent-cryptominers-are-finding-it-harder-to-turn-a-profit-as-costs-risebitcoin-falls.html [https://perma.cc/DCW9-M46X].
Clark & Greenly, supra note 31, at 4.
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and heightened electricity consumption accordingly.”61
The increasing difficulty also offsets any energy consumption reductions associated with improvements in equipment efficiency.62
Returning to the track meet analogy, the PoS system
can be represented by the spectator in the stands who is
betting on the race. This system does not award currency
based on a race to solve problems.63 Instead, the reward
of currency is based off how much of the user’s own currency the user is willing to invest in the currency.64 Under
a PoS system:
A new block is determined by the level of stake (e.g.,
wealth) a forger has invested in the cryptocurrency. Thus,
forgers put their own cryptocurrency investment at risk
and therefore would likely only build a block for valid transactions. If a forger added a block to the blockchain based
on an invalid transaction, it would risk losing its stake.65

This consensus mechanism is estimated to use 99% less
energy than PoW consensus mechanisms.66 This mechanism also does not require any high-tech equipment, which
would significantly reduce e-waste.67 Other environmentally-friendly consensus mechanisms exist, [like Proof-ofAuthority (“PoA”)] and engineers continue to create new
mechanisms.68 Each consensus mechanism has its own
drawbacks and benefits; for example, the eco-friendly PoA
system is more scalable than the PoW mechanism.69 Due
to the enormous difference in energy usage between PoW
and PoS, the target of energy efficient cryptocurrency
reform should be to encourage cryptocurrency businesses
to shift the consensus method to a PoS or other less energy
intensive system, like PoA.

61. Stoll et al., supra note 2, at 1.
62. Rauchs et al., supra note 6, n. 64 (“However, the increase in margins will
incentivize other hashers to expand operations, resulting in a higher hashrate and ultimately PoW difficulty. Over time, the energy efficiency effect is
cancelled out by the increase in hashrate, and eventually total energy consumption levels rise again.”).
63. Clark & Greenly, supra note 31, at 24.
64. Id.
65. Id.
66. See Matheson, supra note 18, at 1; see also Fairley, supra note 18, at 2.
67. See Fairley, supra note 18, at 2.
68. See Clark & Greenly, supra note 31, at 24–25. Bitcoin has also attempted to develop a more energy-efficient lightning network where users who
trust each other can transfer currency without having to go through the
PoW blockchain process. See What is Lightning Network and How It Works,
CoinTelegraph, https://cointelegraph.com/lightning-network-101/whatis-lightning-network-and-how-it-works [https://perma.cc/3FNZ-TRUP]
Under the race analogy, this improvement is the equivalent of starting a race
but then being teleported to the finish line. See id. Because lightning network transactions do not go through the PoW system, they are not digitally
recorded and pose a high risk of theft. Id. Therefore, lightning networks are
only recommended for transactions between users who trust each other. See
id. While lightning networks could be used to improve energy-efficiency,
this solution is of limited use because most Bitcoin transactions are between
strangers and a lightning network must still rely on an underlying PoW
network to fulfill a claims dispute role. Id.
69. For a further discussion on the pros and cons of the different consensus
mechanisms, see Clark & Greenly, supra note 31, at 26–27.
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D.

Research on the Energy Consumption
of Cryptocurrency

The predominant figure70 for the annual energy usage of
Bitcoin71 comes from a 2018 MIT study that estimates
Bitcoin’s annual energy consumption at 48.2 TWh with
a possible range between 35.0 TWh and 72.7 TWh.72 A
study from the Cambridge Center for Alternate Finance
estimates the energy consumption of the top-6 cryptoassets
to be 82 TWh with a possible range between 52 TWh and
111 TWh of energy a year.73 Current research also suggests
that cryptocurrency mining may not be the most efficient
use of resources, as mining one dollar’s worth of Bitcoin
is more energy intensive than mining one dollar’s worth
of gold.74
The energy consumption of cryptocurrency would not
be as concerning if this number was predicted to decrease
in the near future. However, due to increasing difficulty
of mining cryptocurrency, the energy consumption figures are predicted to increase in upcoming years.75 While
market pressure may be sufficient to encourage Bitcoin and
other PoW networks to transition to a more energy efficient
system, there is evidence that this will not be the case.76
This evidence suggests the existence of a market failure
relating to cryptocurrency energy usage, as there are some
countries that, sometimes due to weak governance, have
extremely low energy prices or have easily stolen energy.77
70. Early research from 2014–2016 has been found to underestimate the energy
consumption of cryptocurrency due to failure to factor in cooling costs. See,
e.g., Hass McCook, The Cost and Sustainability of Bitcoin: Part II—Executive
Summary & Preface, Medium (Aug. 11, 2018), https://medium.com/@hassmccook/the-economic-environmental-cost-of-bitcoin-part-ii-executivesummary-and-preface-5714d06487a3 [https://perma.cc/NL7F-L5X5]. In
addition, these studies do not capture the energy required to produce all the
machinery necessary to mine cryptocurrency. See Clark & Greenly, supra
note 31, at 6.
71. For a comprehensive review of all research estimating the energy consumption of cryptocurrency, see generally Methodology: How Does the Cambridge
Bitcoin Energy Consumption Index Compare to Other Estimates?, Cambridge
Ctr. for Alternative Fin., https://www.cbeci.org/cbeci/methodology
[https://perma.cc/Z5KH-W6GE].
72. This study also notes that this prediction would rise by 30 TWh if the energy consumption from three other top cryptocurrencies were included. Stoll
et al., supra note 2.
73. Rauchs et al., supra note 6, at 81. The lower-bound estimate assumes all
hashers are using the most efficient hardware available in the market and
run the most efficient data centres. The upper-bound estimate assumes that
all hashers always run the least efficient hardware available in the market
as long as the hardware yields a positive return when purely considering
electricity costs.
74. There is also the problem of e-waste as mining technology typically lasts
only two years, as cryptocurrency miners require updated equipment in
order to stay competitive. Krause & Tolaymet, supra note 10; see generally
Bitcoin Electronic Waste Monitor: Continuous Increasing Efficiency, Digiconomist, https://digiconomist.net/bitcoin-electronic-waste-monitor/ [https://
perma.cc/CY7Q-DFRC].
75. See Bitcoin Energy Consumption Index, Digiconomist, https://digiconomist.net/bitcoin-energy-consumption [https://perma.cc/NK2H-2D9B];
Stoll et al., supra note 2, at 1; Rauchs et al., supra note 6, at 82.
76. Ellen Hughes-Cromwick, Cryptocurrency Energy Consumption, U. Mich.
Energy Inst., https://energy.umich.edu/news-events/energy-economicsweekly-briefings/story/cryptocurrency-energy-consumption/ [https://perma.cc/9LJK-PZ45].
77. See Fairley, supra note 21; see, e.g., Chinese Police Bust Bitcoin Miners for
Stealing $4m Worth of Electricity, Straits Times (July 12, 2019 9:54 PM),
https://www.straitstimes.com/asia/east-asia/china-police-bust-bitcoin-miners-for-stealing-4m-in-electricity [https://perma.cc/MZ6N-5MTJ]; Jamie
Redman, 3 Cents Per kWh—Central Asia’s Cheap Electricity Entices Chinese
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This would minimize the market pressure on Bitcoin to
invest in an energy-efficient consensus mechanism.78 Even
if cryptocurrency companies will eventually transition to
an energy-efficient algorithm, the evidence indicates that
this process has been slow.79 Furthermore, cryptocurrency companies are motivated to transition to PoS out of
scalability, not environmental concerns, and are therefore
more willing to try other non-energy-efficient methods of
solving the scalability issue.80 In the meantime, the carbon
footprint of cryptocurrency will likely continue to grow
absent government intervention.81
In response to the assertion that cryptocurrency poses
an environmental problem, many critics point out a study
finding that many cryptocurrency miners rely on cleaner
energy sources, such as hydroelectric power, to support
the idea that cryptocurrency mining is actually “green.”82
However, the claim that cryptocurrency mining is “green”
is not entirely accurate.83 Renewable resources like hydropower and solar are weather-dependent and often need to
be supplemented by non-renewable sources.84 In addition,
because miners flock in large numbers to areas with cheap
sources of energy (often due to a surplus from a dam), the
miners often quickly increase the demand for energy well

78.
79.

80.

81.
82.

83.
84.
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Bitcoin Miners, Bitcoin.com (Feb. 12, 2020), https://news.bitcoin.com/
central-asias-cheap-electricity-chinese-bitcoin-miners/ [https://perma.cc/
BCJ5-KTJ7].
See Fairley, supra note 21.
Julia Magas, Ethereum Ice Age May Be Imminent If Miners Withdraw From
Network, Cointelegraph (Dec. 11, 2019), https://cointelegraph.com/
news/ethereum-ice-age-may-be-imminent-if-miners-withdraw-from-network [https://perma.cc/556X-CP3X] (Ethereum has consistently delayed
its plans to transition to PoS); see Marie Huillet, Bitcoin Will Follow Ethereum and Move to Prove-of-Stake, Cointelegraph (Apr. 14, 2020), https://
cointelegraph.com/news/bitcoin-will-follow-ethereum-and-move-to-proofof-stake-says-bitcoin-suisse-founder [https://perma.cc/F9JS-XKJS] (predicts that Bitcoin will only transition to PoS after Ethereum has successfully
made the transition).
See Matthew Beedham, 4 Things That Concern Vitalik Buterin About Moving Ethereum to Proof-of Stake, Next Web (Mar. 28, 2019), https://thenextweb.com/hardfork/2019/03/28/vitalik-buterin-concerns-ethereumproof-of-stake/ [https://perma.cc/YN57-2NVR] (Ethereum’s transition to
PoS is motivated by scalability, not energy concerns, and the company
will consider other non PoS alternatives to fix the scalability issue with the
PoW mechanism).
Truby, supra note 24, at 1.
In June 2018, CoinShares, a cryptocurrency affiliated website, issued a
report claiming that 74.1 percent of Bitcoin’s energy consumption comes
from renewable resources. Christopher Bendiksen & Samuel Gibbons,
CoinShares Rsch., The Bitcoin Mining Network: Trends, Average
Creation Costs, Electricity Consumption (June 2019), https://coinsharesgroup.com/research/bitcoin-mining-network-june-2019
[https://
perma.cc/JNT8-PAQC]. However, this number comes in stark contrast to
an estimate from the Cambridge Center for Alternate Finance, which determined that “only 28 percent of identified [cryptocurrency] facilities drew on
renewable resources.” Rauchs et al., supra note 6, at 84. Due to the lack of
official data on cryptocurrency pools, researchers must rely on assumptions
and models, rather than energy usage data, to calculate the energy consumption of cryptocurrency. See Clark & Greenly, supra note 31, at 5.
Use of renewables does not fix other problems associated with cryptocurrency mining such as e-waste. See de Vries, supra note 10.
Rauchs et al., supra note 6, at 85; see, e.g., Clark & Greenly, supra note
31, at 11, 13 (In Washington state, “a new 84-MW substation that was previously expected to provide enough capacity to serve the area for the next 30
to 50 years under a normal population growth scenario was fully subscribed
in less than a year” due to the increase in energy demand from cryptocurrency mining) (In Plattsburg, New York, due to the influx of cryptocurrency
miners, the city’s demand exceeded the output from the local hydropower
facility which forced the city to purchase electricity from other sources at
higher rates).

beyond the existing surplus, which forces the local government to either build new facilities that typically rely on
non-renewable resources or buy from other counties which
typically use non-renewable resources.85 Furthermore,
because Bitcoin is becoming increasingly more difficult
to mine, resulting in higher energy consumption, miners
that flock to areas with low energy costs will more rapidly
exhaust surplus energy resources and require those areas
to fill the gap with non-renewable resources.86 Although
increased reliance on renewable resources would reduce
the carbon footprint of cryptocurrency, technology that
requires trivial energy consumption is always preferable to
high energy consumption technology that relies on renewable resources.
In sum, despite claims that cryptocurrency mining is
“green,” cryptocurrency mining is responsible for 0.1–0.3
percent of the global energy consumption and this number
is expected to only increase in the future.87 Congressional intervention is necessary to encourage energy efficiency
in the cryptocurrency industry and thus, stop the linear
energy consumption of cryptocurrency.

II.

Legal Background: The Tax Code Does
Nothing to Encourage Energy Efficiency
in the Cryptocurrency Industry

The tax code provides a mechanism by which the United
States can influence the behavior of the cryptocurrency
industry. Currently, the tax code does nothing to encourage energy-efficiency in the cryptocurrency industry, as
miners are allowed to deduct, from their taxable income,
the energy expenses associated with cryptocurrency mining, and users of cryptocurrency can reduce their capital gains, and sometimes their taxable income, by their
cryptocurrency losses. This tax treatment of cryptocurrency does nothing to ensure that the electricity costs are
internalized with miners and users of cryptocurrency and
thus, does not encourage cryptocurrency companies to
switch algorithms or research more energy-efficient consensus mechanisms.

A.

Business Expense Deductions

The Internal Revenue Code, which lays out the United
States’ tax policy, aims to tax citizens’ net income.88 Net
income is the amount of money that the taxpayer earns
85. Rauchs et al., supra note 6, at 85.
86. See Stoll et al., supra note 2, at 1. This migration also places financial constraints on local communities. Rauchs et al., supra note 6, at 85; see, e.g.,
Clark & Greenly, supra note 31, at 11–12 (In Plattsburg, New York, two
cryptocurrency companies were to blame for a $10 monthly increase in electricity bills for residential customers).
87. Rauchs et al., supra note 6, at 81–82; George Kamiya, Bitcoin Energy Use—
Mined the Gap, Int’l Energy Agency (July 5, 2019), https://www.iea.org/
commentaries/bitcoin-energy-use-mined-the-gap [https://perma.cc/BMP4QCM7].
88. See Comm’r v. Sullivan, 356 U.S. 27, 29 (1958) (“The rule espoused by
the Commissioner in this case, we would come close to making this type
of business taxable on the basis of its gross receipts, while all other business
would be taxable on the basis of net income.”).
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after subtracting the expenses that the taxpayer incurred in
order to produce the money.89 For example, suppose a taxpayer opens a company and has a gross income of $10,000,
but they spend $5,000 on company expenses. In this case,
they only have a net income of $5,000. This taxpayer
would only be taxed on the $5,000 because that is their
net income. The tax code captures this idea of net income
by allowing business owners to deduct “ordinary and necessary” business expenses from their gross income.90 This
deduction directly reduces the taxpayer’s tax liability by
reducing the amount of money that the taxpayer will ultimately be taxed on. The business expense deduction has a
significant impact on the tax obligations of businesses.
Taxpayers for whom cryptocurrency mining is considered their “trade or business” under I.R.C. § 162(a)
can deduct “ordinary and necessary” business expenses
associated with cryptocurrency mining from their gross
income.91 “Necessary” business expenses exclude personal
expenses and are generally defined as any expenses that
are “appropriate and helpful” for the continuation of the
business.92 “Ordinary” expenses typically refer to expenses
with at least some connection to the business venture that
are not capital expenses, which are expenses like machinery that are subject to wear and tear and have a useful life
longer than one year.93
Energy expenses incident to cryptocurrency mining
would be considered “ordinary and necessary” business
expenses because they are vital to the production of cryptocurrency and are not capital assets with a useful life over
a year like a machine.94 Energy expenses are one of the
largest costs associated with cryptocurrency mining.95
Existing law allows cryptocurrency miners to reduce their
tax liability by deducting their energy expenses from their
gross income.96 However, allowing cryptocurrency miners to deduct their energy expenses is a poor policy choice
because it lowers the incentives on cryptocurrency miners
to seek energy-efficient mining methods.
Courts generally refuse to disallow deductions on public policy grounds and choose to broadly interpret the
“ordinary and necessary” business expenses provision.97
For example, in Commissioner v. Tellier, the plaintiff was
89. See Sean Ross, Net Income vs. Adjusted Gross Income (AGI), Investopedia, https://www.investopedia.com/ask/answers/070715/what-differencebetween-agi-adjusted-gross-income-and-net-income.asp
[https://perma.
cc/5DZ7-59AU].
90. I.R.C. § 162(a) (2018).
91. Id.
92. Welch v. Helvering, 290 U.S. 111, 114 (1933).
93. Id. According to I.R.C. § 167 (2018), property used in the trade or business that is subject to wear and tear and has a useful life above one year, is
a capital asset and cannot be immediately deducted (“expensed”) in the tax
year the item was purchased. Instead, the taxpayer must depreciate the item
according to the applicable IRS table and can only deduct a portion of the
expense over a period of years that the IRS sets. For cryptocurrency miners,
this means that a majority of the computers and other equipment used cannot be immediately deducted.
94. I.R.S., Publication 535, Business Expenses (2019), https://www.irs.gov/
publications/p535 [https://perma.cc/J453-GEVV].
95. Clark & Greenly, supra note 31, at 4.
96. See I.R.C. § 162(a) (2018); see also Cross Law Group, Can I Deduct Mining
Costs? Bitcoin Tax Sols. (Jan. 9, 2014) https://www.bitcointaxsolutions.
com/blog/can-i-deduct-mining-costs/ [https://perma.cc/D7ME-UPYR].
97. See, e.g., Comm’r v. Tellier, 338 U.S. 687 (1966).
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engaged in an illegal business and the Internal Revenue
Service (“IRS”) argued that, for public policy reasons, the
court should not allow deductions for expenses associated
with the plaintiff’s illegal activity.98 The Court rejected the
IRS’s argument, noting that nothing in the existing law
suggested the existence of a public policy exception.99 The
Court further emphasized that Congress, not the courts,
should decide matters of policy.100
While the general rule of courts is to allow deductions
even if they contravene public policy, courts have recognized that Congress is free to disallow deductions.101 In
Sullivan, the court famously noted that “[d]eductions are a
matter of grace and Congress can, of course, disallow them
as it chooses.”102 Currently, in order to further various
public policy goals, Congress has enacted many exceptions
to the general rule allowing business deductions. For example, Congress does not allow businesses to deduct expenses
associated with paying state fines or penalties because
allowing these deductions would undermine their punitive function.103 One recent example of Congress using
its business deduction power to inhibit certain industries
is I.R.C. § 280E.104 This law prohibits those engaged in
the trade or business of selling controlled substances from
deducting expenses associated with this activity.105 This
law has stunted the growth of the recreational marijuana
market, as it makes the business significantly less profitable.106 Section 280E demonstrates that Congress wields
significant power to influence industry behavior through
its authority to disallow certain business deductions.
Although Congress does have the power to make exceptions to the business deduction rule, it has not yet created
an exception disallowing deductions related to energy
expenses implicit in cryptocurrency mining.

B.

Non-Recognition of Capital Losses

In 2014, the IRS responded to confusion from accountants
and investors alike and issued formal guidance on the tax
treatment of cryptocurrency.107 The IRS guidance dictated
that, for taxation purposes, cryptocurrency is considered a
98. Id.
99. Id. at 694–95 (1966) (“We decline to distort the income tax laws to serve a
purpose for which they were neither intended nor designed by Congress.”).
100. Id.
101. Comm’r v. Sullivan, 356 U.S. 27, 28 (1958).
102. Id.
103. I.R.C. § 162(f ).
104. I.R.C. § 280E (“No deduction or credit shall be allowed for any
amount paid or incurred during the taxable year in carrying on any trade
or business if such trade or business (or the activities which comprise
such trade or business) consists of trafficking in controlled substances
(within the meaning of schedule I and II of the Controlled Substances
Act) which is prohibited by Federal law or the law of any State in which
such trade or business is conducted.”).
105. Id.
106. See Peter J. Riley, Marijuana Industry Faces Challenging Tax Regime,
Forbes (July 19, 2018, 5:39 PM), https://www.forbes.com/sites/
peterjreilly/2018/07/19/marijuana-industry-faces-challenging-taxregime/#5c2d02422174 [https://perma.cc/K4WE-GB27].
107. I.R.S. Notice 2014-21, 2014-16 I.R.B. 938, 938. A bill has been introduced
that would tax exempt cryptocurrency gains equal to or under two-hundred
dollars. If enacted, this would not impact the solutions proposed in this
Note. Virtual Tax Fairness Act of 2020, H.R. 5635, 116th Cong. (2020)
(introduced Jan. 16, 2020).
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form of property.108 Therefore, the general tax principles
that apply to property, like stocks, also apply to cryptocurrency.109 Treating cryptocurrency as property means that it
is considered a capital asset and is thus subject to the capital gains tax rates, which are lower than the rates applied to
ordinary income, like wages.110
The value of property typically changes over time. For
example, stock prices, like Bitcoin prices, are constantly in
flux. Similarly, a painting may be discovered to have been
painted by a famous artist, and thus increase in price. A
taxpayer assumes no tax liability for the difference in value
by simply purchasing property or owning property that
has changed in price.111 Therefore, property is generally
only taxed at the point of sale.112 Selling property that has
increased or decreased in value will impact the taxpayer’s
tax liability.113
When a taxpayer owns property that increases in value,
their income arguably increases, and the government wants
to ensure that it can capture this wealth increase in the tax
code. In order to ensure that the government adequately
captures all sources of income, while also making it simple
for taxpayers to determine their tax liability, capital gains
and losses are usually determined based on the difference
between the amount the taxpayer received for the property
(realized amount) and the amount the taxpayer originally
paid for the property (basis).114 For example, if a person
pays $8,000 for a Bitcoin, their basis in the property is
$8,000. If a taxpayer sells the Bitcoin that they bought
for $8,000 for $9,000, they have a capital gain of $1,000.
Likewise, if the taxpayer bought a Bitcoin for $9,000 and
then sold the Bitcoin for $8,000, they would report a capital loss of $1,000.
If a person only has a capital gain, they would determine
their tax liability by multiplying the gain by their applicable capital gains rate.115 If a person has a capital gain and
a capital loss, the capital loss can fully reduce the taxpayer’s

capital gain.116 If a person has capital losses that are greater
than capital gains, after subtracting the gains from the
losses, up to $3,000 of the additional capital losses can then
be used to reduce the taxpayer’s ordinary income, such as
wages.117 Any capital losses that are above the $3,000 limit
can carry over to the next year and can again be used to
eliminate capital gains and then deduct up to $3,000 from
the taxpayer’s ordinary income.118 The process of carrying
over excess capital losses can repeat indefinitely.119
Overall, capital losses can have a significant impact on
an individual’s tax liability because they can completely
wipe out capital gains. For many big companies, which
typically invest in stocks that often produce capital gains,
capital losses play an important role in reducing the company’s tax liability.120 In addition, allowing income reductions for capital losses provides a layer of protection against
uncertainty.121 A company may be more willing to invest
in a riskier product given the knowledge that, even if the
investment does not pan out, the investment could still
provide some benefit in the form of tax relief.122 Likewise, absent the ability to deduct capital losses from capital
gains, a company may be less likely to diversify with more
risky financial ventures.123 Even if an investment fails,
assuming that the taxpayer has income or capital gains,
the investment will still provide some sort of benefit to the
investor, which will minimize the investor’s overall losses
from the investment.124
Capital gains and losses only impact tax liability when
the government recognizes the capital gain or loss.125
The government sometimes issues non-recognition laws
in which it treats the capital gain or loss as if it does not
exist.126 For example, in order to encourage the exchange
of property and home buying, Congress does not recognize
the first $250,000 of capital gain on an individual taxpayer’s principal residence.127 The result is that, when taxpayers calculate their capital gains payment on their house, it is

108. I.R.S. Notice 2014-21, 2014-16 I.R.B. at 938.
109. Id. There is still debate about exactly how cryptocurrency should be regulated and concern that agencies have been inconsistently classifying cryptocurrency. See, e.g., Carol R. Goforth, U.S. Law: Crypto Is Money, Property,
a Commodity, and a Security, All at the Same Time, 49 J. Fin. Transformation 102, 103–06 (describing how cryptocurrency is simultaneously regulated in the United States by the IRS (as property), FinCEN (like money),
the CFTC (as commodities), and the SEC (as securities)).
110. The IRS defines a capital asset as any property aside from property specifically exempted under I.R.C. § 1221 (2018). See Topic No. 409 Capital
Gains and Losses, Internal Revenue Serv., https://www.irs.gov/taxtopics/
tc409 [https://perma.cc/2RKE-8SRZ] (“Almost everything you own and
use for personal or investment purposes is a capital asset. Examples include
a home, personal-use items like household furnishings, and stocks or bonds
held as investments.”).
111. See id. If a taxpayer is given property not as a gift or receives property in
exchange for a service, the value of the property would then be included
as part of the taxpayer’s gross income. For example, when a cryptocurrency
miner mines a Bitcoin, the value of that Bitcoin would be considered as income to the miner in that tax year and would be taxed according to ordinary
income rates. This Note is not discussing these situations. See I.R.C. § 61
(2018).
112. Id.
113. Id.
114. I.R.C. § 1001(a) (2018); I.R.C. § 1012 (2018). There are special rules for
gifts and inheritances but that is beyond the scope of this Note.
115. For a discussion of the applicable capital gains rates, see I.R.C. § 1(h). The
most common capital gains rate is 15 percent. Id.

116. For example, if a person has $1,000 of capital gains and $1,000 of capital
losses, assuming no other economic activity, these values would cancel out
and they would have no tax implications. Mark P. Cussen, Capital Losses and
Tax, Investopedia (Apr. 23, 2020) https://www.investopedia.com/articles/
investing/062713/capital-losses-and-tax.asp
[https://perma.cc/9DRQNWM3]. If a person has $1,500 of capital gains and $1,000 of capital
losses, assuming no other economic activity, they would only be taxed on
$500 of capital gains. This Note will not discuss the intricacies of long-term
versus short-term gains and losses under I.R.C. § 1212 (2018).
117. Excess capital losses function in the same manner that business expense deductions do, other than the fact that excess capital losses deductions are
capped at $3,000 per year. Id.
118. Id.
119. Id.
120. See How Tax Loss Harvesting Can Help in Uncertain Markets, J.P. Morgan Securities (Mar. 30, 2020), https://www.jpmorgan.com/securities/
insights/how-tax-loss-harvesting-can-help-in-uncertain-markets [https://
perma.cc/9XT6-2U9W].
121. See id.
122. Alvin C. Warren, The Deductibility by Individuals of Capital Losses Under the
Federal Income Tax, 40 U. Chi. L. Rev. 291, 297-299 (1973).
123. Id.
124. See id.
125. I.R.C. § 1001(c) (2018) (“Recognition of gain or loss. Except as otherwise
provided in this subtitle [26 USCS §§ 1 et seq.], the entire amount of the
gain or loss, determined under this section, on the sale or exchange of property shall be recognized.”).
126. See id.
127. I.R.C. § 121 (2018).
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as if $250,000 of that capital gain does not exist. Thus, the
first $250,000 of gain on a taxpayer’s principal residence is
essentially “tax free.” Although Congress has the power to
pass non-recognition laws, the United States has not done
so for capital losses related to cryptocurrency transactions.
In the case of the principal residence recognition
exemption, the government will never be able to tax the
$250,000 of gain. Non-recognition does not automatically
mean that the government forgoes tax revenue from the
property gain. For example, the government also does not
recognize gains and losses from the transfer of property
incident to divorce.128 However, in contrast to the principal residence exception, the tax code’s divorce provision
calls for the use of a “carryover basis.”129 In the context
of divorce, a carryover basis means that the spouse that
receives the property inherits the basis from the spouse
that gives up the property.130 Under the carryover basis,
the giving spouse pays no taxes on the property and the
receiving spouse pays taxes on any gain that occurred
while the other spouse owned the property and any gain
that occurs before the receiving spouse decides to sell the
property. A carryover basis changes who pays the capital
gains tax on the property, but still ensures that all gain
that the property accumulates is taxed.131
Another provision that provides for the non-recognition
of capital losses is the Economic Substance Doctrine. This
doctrine has its roots in the common law but was later codified by Congress.132 This doctrine is premised on the fact
that all transactions must have “economic substance” in
order to be recognized.133 A transaction has economic substance when the sole purpose of the transaction is not for
tax purposes, but instead the transaction is motivated by
some sort of business purpose.134 If a transaction lacks economic substance, capital losses will not be recognized.135
The Economic Substance Doctrine was created in response
to companies attempting to reduce their tax liabilities by
forming tax shelters or attempting to create artificial losses
by engaging in a series of complicated transactions.136
128. I.R.C. § 1041 (2018).
129. The carryover basis can be contrasted to a stepped-up basis, that occurs with
inheritances, where instead of the property recipient inheriting the basis
from the property giver, the property receiver’s basis becomes the fair market
value of the property at the time the receiver inherits the property. Under
a stepped-up basis, any gain that the giver had in the property essentially
vanishes and is untaxable by the government. See I.R.C. § 1014(a) (2018);
see also id.
130. I.R.C. § 1041 (2018).
131. For example, under I.R.C. § 1041, if the transferring spouse has basis in the
property of $100,000, then the receiving spouse would inherit that same
basis in the property of $100,000. As a result, the spouse giving the property
would have no tax implications from this transaction and the spouse receiving the property would have no immediate tax implications, unless he or she
sold the property. When the receiving spouse decides to sell the property, his
basis would be $100,000 and he would theoretically pay taxes on any gain
or loss that accumulated during the time the ex-spouse had the house and
during the time that he had the house. 26 U.S.C. § 1041.
132. 26 U.S.C. § 7701(o) (2018).
133. Higgins v. Smith, 308 U.S. 473, 476 (1940) (“[T]ransactions, which do not
vary control or change the flow of economic benefits, are to be dismissed
from [tax] consideration.”).
134. I.R.S. Notice 2014-58, 2014-44 I.R.B. 746.
135. See Knetsch v. United States, 364 U.S. 361 (1960).
136. Joseph M. Pari et al., Economic Substance, 20 (2011) (presented to the
New York University 70th Institute on Federal Taxation), https://www.step-
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The Economic Substance Doctrine provides a mechanism
for courts to determine when tax shelters are abusive and
therefore will not be recognized by the IRS.137The codified
Economic Substance Doctrine reads as follows:
(o) Clarification of economic substance doctrine
(1) Application of doctrine In the case of any transaction to which the economic substance doctrine is
relevant, such transaction shall be treated as having
economic substance only if—
(A) the transaction changes in a meaningful way (apart
from Federal income tax effects) the taxpayer’s economic
position, and
(B) the taxpayer has a substantial purpose (apart from Federal income tax effects) for entering into such transaction.138

When a transaction violates the Economic Substance
Doctrine, the company is unable to use the losses or gains
from the sham transaction to reduce its tax liability.139 The
Economic Substance Doctrine will not reward taxpayers
with benefits when they structure transactions for the sole
purpose of depriving society of money that is owed.140 The
Economic Substance Doctrine stands broadly for the proposition that the U.S. Government will not legally reward
transactions that unnecessarily take tax benefits away from
society as a whole.141 Overall, transactions that violate
the Economic Substance Doctrine are such an egregious
abuse of the tax code that courts and Congress have long
acknowledged that they will not be recognized.142
In sum, the tax code fails to encourage energy efficient
cryptocurrency mining because it does not internalize the
electricity costs with the cryptocurrency miner or user.
Congress should amend the current rules on deductions
and capital losses to better incentivize efficiency in the
cryptocurrency industry.

III.

Tax-Based Solutions

One difficulty with regulating cryptocurrency is that many
legislators are concerned about the growth of cryptocurrency. For example, many legislators are concerned that
cryptocurrency will inhibit the U.S.’s ability to control its
own monetary policy or will be used to facilitate illegal
activities.143 Because of legislators’ fears, legal proposals targeted at cryptocurrency should not encourage cryptocurtoe.com/images/content/2/6/v1/2641/4377.pdf [https://perma.cc/53CC7FPV].
137. Id.
138. I.R.C. § 7707(o) (2018) (emphasis added).
139. See, e.g., Gregory v. Helvering, 293 U.S. 465, 470 (1935).
140. See Pari et al., supra note 137, at 4.
141. By engaging in a sham transaction with the sole purpose of acquiring tax
benefits, the company cheats the rest of society out of tax benefits that
would have otherwise been allocated.
142. See, e.g., Helvering, 293 U.S. 465.
143. See Perkins, supra note 12, at 3–4, 18–19.
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rency use by conferring special benefits to cryptocurrency
miners or users. Instead, in order to be politically feasible,
laws targeting the energy use of cryptocurrency must pose
a detriment to PoW cryptocurrencies while keeping the
treatment of PoS or other energy efficient cryptocurrencies
neutral or on par with other industries and capital assets.
This conclusion precludes the use of tax credits or subsidies to encourage energy-efficient cryptocurrency mining
because these solutions would provide a benefit to PoS
based cryptocurrency users, a result which may be politically infeasible. For this reason, the disallowance of energy
cost deductions and non-recognition of cryptocurrency
losses poses a more politically feasible solution to encourage the transition from a PoW to PoS mechanism.

A.

Deductions: Miner-Focused Solution

One potential way for Congress to encourage energy-efficiency in the cryptocurrency industry is to disallow business deductions for expenses associated with electricity
costs.144 This would increase the cost of cryptocurrency
mining and would likely render many PoW cryptocurrency mining operations unprofitable absent the company
switching to a different algorithm.145 Disallowing energy
expenses presents a flexible solution that narrowly targets
the energy-intensive PoW mining. If Congress was concerned that this provision would crush the cryptocurrency
industry, legislators could also disallow deductions over a
certain percentage of overall energy costs or incrementally
increase the percentage of energy costs to disallow. Allowing deductions for only a certain percentage of the expense
is not novel. For example, businesses can only deduct fifty
percent of the costs associated with business meals.146 An
alternative deduction scheme could include placing a cap
on the amount that cryptocurrency companies can deduct
for electricity expenses.147
An incremental approach may be preferable because
it would put cryptocurrency companies and miners on
notice and allow them time to adjust. For example, Congress could decide that, in 2022 cryptocurrency miners can
deduct 50% of all energy expenses, in 2023 cryptocurrency
miners can deduct 25% of all energy expenses, and in 2024
cryptocurrency miners cannot deduct energy expenses.
Congress has implemented a similar incremental structure
in the context of bonus depreciation.148 The incremental
approach would still harm cryptocurrency miners, but it is
far less severe than an all-out ban on cryptocurrency min144. While not the focus of this Note, Congress could also address the e-waste
issue by changing the depreciation scales for cryptocurrency related equipment. A longer depreciation scale would force the taxpayer to deduct a
smaller amount over a longer period of time. Due to the concept known as
the “time-value of money” (the idea that money is worth more now than in
the future), a longer depreciation scale could discourage the high turnover
of mining equipment.
145. Compare to recreational marijuana argument, supra Part II.A.
146. I.R.C. § 274(n)(1) (2018).
147. For example, charitable contributions are capped at sixty percent of the taxpayer’s adjusted gross income. I.R.C. § 170(b)(1)(G)(i) (2018).
148. Economic research would need to be conducted in order to determine ideal
percentages. See I.R.C. § 168(k)(6)(A) (2018).
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ing, which has been proposed in China.149 Overall, this
action would signal to cryptocurrency companies that the
United States is serious about promoting energy-efficient
cryptocurrency mining.
Admittedly, one problem with a business deduction
based solution, which targets miners as opposed to cryptocurrency users, is that cryptocurrency mining is relatively mobile compared to other high energy intensive
industries.150 Because of this, if cryptocurrency mining
closes down in the United States, miners in other countries will likely pick up the slack.151 The work of cryptocurrency miners in the United States could easily be taken
on by miners in countries with looser restrictions on cryptocurrency.152 Because of this, deductions may not lead
to more efficiency investments like change in consensus
mechanisms. Instead, deductions may simply lead cryptocurrency companies to rely more heavily on miners in
other countries where mining receives a more favorable
tax treatment.153 Unless a global solution is put in place,
disallowing business deductions in the United Staetes will
likely not be enough to encourage significant investment
in energy-efficient consensus mechanisms. Tax laws aimed
at cryptocurrency miners may solve local issues caused by
mining and reduce the United States’ energy consumption,
but they may not be enough to incentivize a consensus
change absent a global agreement.154

B.

Non-Recognition of Losses: Cryptocurrency
User-Focused Solutions

The challenge of outsourcing does not mean that the
United States cannot meaningfully incentivize the usage of
cryptocurrency. However, this means that a more effective
149. Brenda Goh & Alun John, China Wants to Ban Bitcoin Mining, Reuters
(Apr. 9, 2019), https://www.reuters.com/article/us-china-cryptocurrency/
china-wants-to-ban-bitcoin-mining-idUSKCN1RL0C4 [https://web.archive.
org/web/20200528205433/https://www.reuters.com/article/us-china-crypto
currency/china-wants-to-ban-bitcoin-mining-idUSKCN1RL0C4].
150. See Blocktree Props. v. Pub. Util. Dist. No. 2 of Grant Cnty. Wash., 380
F. Supp. 3d 1102, 1117 (E.D. Wash. 2019) (“The District identified the
unique traits of the cryptocurrency mining industry that distinguishes the
industry from others, including that its operations require few natural resources and employees, making their operations easy to transfer from one
location to another.”).
151. See id.
152. Some countries, like Norway, have even offered tax breaks to cryptocurrency miners which diminishes the impact that a U.S. miner-focused policy
can have on improving algorithm efficiency. See, e.g., Billy Bambrough,
Blow to Norway’s Bitcoin Industry as Miners’ Subsidies Suddenly Scrapped,
Forbes (Nov. 21, 2018 7:54 AM), https://www.forbes.com/sites/billybambrough/2018/11/21/blow-to-norways-bitcoin-industry-as-miners-subsidies-suddenly-scrapped/#44a041c43a6e [https://perma.cc/NKA4-C84P].
153. See id.
154. While not the focus of this Note, solutions that focus on rate structures
also have the same outsourcing issue. Like with tax deductions, increasing
the cost of electricity for cryptocurrency miners will make the business less
profitable and solve local issues, but this solution would likely just cause
cryptocurrency businesses to relocate to countries with low electricity costs.
Absent a more international approach to ratemaking, changing the ratemaking criteria would be insufficient to incentivize cryptocurrency companies
to transition algorithms. See Blocktree Props., 380 F. Supp. 3d at 1127 (upholding classification of cryptocurrency as an “evolving industry” for utility
services purposes, highlighting the threat that certain classifications might
bring to the financial feasibility of cryptocurrency operations).
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solution to encouraging energy-efficient cryptocurrency
mining would target users of cryptocurrency, rather than
miners, since they are not as mobile and are vital to the success of cryptocurrency. If it deters enough U.S. users, poor
tax treatment could be the impetus that brings about a
change in consensus mechanisms because Bitcoin depends
on users and widespread acceptance in order to grow and
stay profitable. Bitcoin and other cryptocurrency companies would be more likely to change consensus mechanisms when they are losing users rather than when they are
losing miners. The United States has a significant amount
of cryptocurrency users and policies that could dissuade
users from purchasing cryptocurrency would likely catch
the attention of cryptocurrency companies.155 The United
States has one of the largest economies in the world and is
home to many of the world’s largest companies.156 Therefore, if cryptocurrency companies truly want acceptance
into the mainstream financial industry, they will want to
be utilized by U.S. consumers and businesses. Overall, in
order to impact the global energy-efficiency of cryptocurrency mining, the United States should adopt policies that
impact cryptocurrency users.
Currently, the United States recognizes losses on cryptocurrency transactions.157 This means that when a user
sells a Bitcoin for a loss, the taxpayer can use this loss
to wipe out capital gains and, if the amount of the loss
is big enough, up to three-thousand dollars of ordinary
income.158 Congress could simply pass a law declaring
that losses, or losses over a certain threshold, associated
with cryptocurrency mining that utilizes a PoW algorithm will not be recognized. However, this Note proposes a broader approach to Congress’ non-recognition
power. This Note proposes an Environmental Substance
Doctrine, that Congress could codify, modeled after the
theory behind Economic Substance Doctrine. The Economic Substance Doctrine can be interpreted broadly to
support the proposition that Congress will not recognize
transactions that unnecessarily take benefits away from
society as a whole.
In the same vein, under the Environmental Substance
Doctrine, Congress will not recognize losses from transactions and industries that produce a negative environmental
impact that far exceeds its value to society and efficiency
potential. In deciding if the industry satisfies the Environmental Substance Doctrine, courts will consider: (1) the
value of the industry to society; (2) the environmental
impact of the activity; and (3) reasonable options and efforts
that the industry has taken to mitigate the environmen-

155. See Rauchs et al., supra note 6, at 35–36.
156. See Country Comparison: GDP (Purchasing Power Parity), Cent. Intel.
Agency World Factbook (2017), https://www.cia.gov/library/Publi
cations/the-world-factbook/rankorder/2001rank.html [https://perma.cc/J89UN6FH].
157. I.R.S. Notice, 2014-21, 2014-16 I.R.B. 938 (2014).
158. Annie Nova, Bitcoin Investors Lost Big in 2018. Some Don’t Plan on Telling the IRS, CNBC (Jan. 30, 2019), https://www.cnbc.com/2019/01/30/
many-bitcoin-investors-dont-plan-on-reporting-their-losses-to-the-irs.html
[https://perma.cc/W2FL-EWX2].
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tal impact. This Doctrine should be interpreted narrowly
because it could have severe impacts on the industry.159
Cryptocurrency mining that utilizes a PoW consensus
mechanism would violate the Environmental Substance
Doctrine because it: (1) adds minimal value to society
beyond the benefits already offered by traditional forms of
payment and has many other concerns like fraud that are
not implicated by traditional forms of currency; (2) consumes significant amount of electricity, which poses a growing environmental concern and; (3) the industry has made
minimal efforts to mitigate its energy consumption, despite
the large efficiency gains that other consensus mechanisms
could achieve. Therefore, under the Environmental Substance Doctrine, the IRS should not recognize losses from
this activity. This would also signal to the industry that the
problem is not with cryptocurrency as a whole, but with its
energy consumption. In enacting this Doctrine, Congress
should include that PoW mining in its current state would
violate the Doctrine. This may be confusing to taxpayers at first, but in implementing this rule, the IRS should
list cryptocurrencies that are not PoW and therefore can
have recognizable losses. This Doctrine would discourage
U.S. taxpayers from using PoW cryptocurrencies because,
without the ability to deduct losses, investing in cryptocurrency, which is already quite volatile, becomes even more
risky. However, this Doctrine is relatively moderate in that
if the price of cryptocurrency does not decline, there will
be no capital losses and thus, the Environmental Substance
Doctrine will have no tangible effect on cryptocurrency
users. For risk-adverse investors, who believe that cryptocurrency prices are volatile, the Environmental Substance
Doctrine will deter investments in PoW cryptocurrencies
because it removes a financial safety net.
The Environmental Substance Doctrine is predicated on
the idea that some industries are so environmentally harmful that society as a whole has already recognized the losses,
in the form of environmental degradation. Therefore, the
taxpayer cannot further recognize losses from these industries to reduce their own societal obligation to pay taxes.
This Doctrine better internalizes the environmental costs
of the activity with the user. This Doctrine, if enacted, is
a much broader approach to environmental tax policy and
signals to all industries that they should be conscious of
the environmental impact of their industry and proactively
work to reduce the environmental impact. In sum, nonrecognition of cryptocurrency losses disincentivizes U.S.
taxpayers from using PoW cryptocurrencies, which will put
pressure on cryptocurrency companies to invest in energyefficient consensus mechanisms. This solution, as opposed
to the deduction solution which is hindered by outsourcing issues, may better encourage efficiency improvements
in the cryptocurrency industry because it targets end-users
which cryptocurrency companies cannot afford to lose.

159. This principle could also be implemented in a way where Congress, instead
of completely disallowing losses for an industry, invokes the Doctrine but
caps the losses at a smaller amount, for example, $5,000.
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IV. Conclusion
Cryptocurrency poses an environmental problem that
will likely only get worse in the foreseeable future.160 In
addition, during times of economic instability, like the one
caused by COVID-19, cryptocurrency increases in popularity because it is not tied to the monetary policy of a
central bank, thus increasing the demand for and eneregy
consumption of cryptocurrencies.161 Now is the time for
legislators to encourage innovation and a transition to a
more energy-efficient crytocurrency consensus algorithm.
This Note proposes that the U.S. tax code be amended
to influence the behavior of cryptocurrency companies.
One proposal is to prohibit, or partially prohibit, cryptocurrency miners from deducting energy costs as “ordinary
and necessary” business expenses. This solution would
prevent local energy-usage problems and would reduce
the United States’ overall energy consumption. However,
due to the ease with which cryptocurrency mining can be
outsourced, this solution, absent international cooperation,
would likely not affect enough miners to trigger cryptocurrency companies to change their algorithms.162
This Note posits that, in order to best influence the
choices of cryptocurrency companies, legislation must

amend the tax code to dissuade cryptocurrency users
from using energy-inefficient cryptocurrencies. In order
to achieve this outcome, this Note proposes that Congress
implement an Environmental Substance Doctrine based
off of the existing Economic Substance Doctrine. This
Environmental Substance Doctrine would be a mechanism that Congress could use to ensure that capital losses
from industries that cause environmental harms in gross
excess of their societal values and technical capacities are
not recognized. Under the Environmental Substance Doctrine, the IRS would not recognize losses associated with
cryptocurrencies that utilize PoW consensus mechanisms.
By targeting the users of cryptocurrency, this Doctrine targets groups that cryptocurrency companies cannot afford
to ignore, which will hopefully incentivize a shift in algorithm. More broadly, this Doctrine acts as an internalization mechanism, as it will likely force some cryptocurrency
users to suffer financial losses due to the environmental
impact of mining.
Overall, the cryptocurrency debate has been narrowly
focused on the financial impacts of cryptocurrency’s growing prominence.163 However, now is the time for legislators
to broaden the cryptocurrency discussion and take steps to
reduce the environmental impact of cryptocurrency mining.

160. See Rauchs et al., supra note 6.
161. See Bambrough, supra note 18.
162. See Blocktree Props., 380 F. Supp. 3d at 1117 (“The District identified the
unique traits of the cryptocurrency mining industry that distinguishes the
industry from others, including that its operations require few natural resources and employees, making their operations easy to transfer from one
location to another.”).

163. See supra note 23.
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RISING SEAS AND RISING TENSIONS:
ENCOURAGING MANAGED
RETREAT STRATEGIES DURING
THE CALM BETWEEN STORMS
Emily N. Donahoe*
ABSTRACT
Millions of U.S. residents face an increasing risk of property loss due to sea level rise, repeated flooding, and
climate disasters. As the ocean washes away waterfront towns, residents and government officials are faced
with a difficult question: how will the nation choose to protect its most vulnerable communities from the inevitable effects of sea level rise and climate change? The current disaster preparedness framework supports
an ad hoc approach through coastal armoring and voluntary buyouts. However, these ad hoc strategies are
short-sighted and more expensive in the long-term. Managed retreat is the only permanent strategy that protects residents from climate change-induced flooding and reduces the economic costs of disaster recovery.
This Note argues that Congress should amend the Robert T. Stafford Disaster Relief and Emergency Assistance Act to require local and state governments to include managed retreat strategies within their Hazard
Mitigation Plans to be eligible for the Federal Emergency Management Agency’s Hazard Mitigation Grant
Program. While managed retreat can be a complex and challenging to implement, doing so has the potential
to save lives and livelihoods from the might of the rising sea.
I.

Introduction

Homes in Newtok, Alaska, shudder as pieces of muddy
shoreline break and fall into the waves below, like melting glacial ice.1 Less than 50 feet from the jagged coastline lay homes that serve as a grim reminder that the waves
erode both the coastline as well as the residents’ safety and
cultural identity.2 Newtok residents, a majority of whom
* Emily N. Donahoe is a third-year student at The George
Washington University Law School and has a passionate
interest in complex policy and legal issues surrounding
climate change and disaster resiliency. She attended undergrad at Clark University in Worcester, Massachusetts,
where she received a B.A. in International Development
and Social Change. She thanks the scholars, journalists,
and policy experts who always provided enthusiastic support and direction throughout this Note’s development. She
also thanks her family and friends for their love and words
of encouragement along the way.
1.

2.

See VICE News, Climate Change Is Making This Alaskan Town Fall
into the Ocean, YouTube (Nov. 16, 2017), https://www.youtube.com/
watch?v=G40ooKzI664 [https://perma.cc/9Q9R-34MD] (interviewing
Newtok resident, Della Carl, who states that her house shakes when pieces
of land break off).
Romy Cadiente, the Newtok Village Relocation Coordinator asks, “What
do you do with these [Newtok residents]? Where do you take them? What
happens to their identity? What happens to their culture? These [Newtok
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are Alaska Natives, have fought for decades to secure the
necessary funding to relocate from the crumbling coast.3
In January 2017, the Federal Emergency Management
Agency (“FEMA”) denied the village’s request for a major
disaster declaration to receive relocation funding.4 FEMA
reasoned that a major disaster declaration is not appropriate because such declarations are “designed to address
catastrophic damage occurring as a direct result of a specific
disaster event,” not to address slow-build disasters like erosion or sea-level rise.5
On the opposite coastline 4,000 miles away, Hurricane Sandy devastated the northeastern coast in 2012.6

3.

4.

5.
6.

residents] are part of the U.S. people that needs to [be] take[n] care of. Not
only that, but what happens to the rest of us? If we cannot get this right,
what happens to the rest?” Id.
The Newtok Planning Group formed in May 2006 when state, federal, and
non-governmental organizations first began to discuss relocation options.
See Newtok Planning Group, Alaska Dep’t of Com., Cmty., & Econ. Dev.,
https://www.commerce.alaska.gov/web/dcra/planninglandmanagement/
newtokplanninggroup.aspx [https://perma.cc/F784-DFXV].
See Fed. Emergency Mgmt. Agency, Preliminary Damage Assessment Report (2017), https://www.fema.gov/media-library-data/
1490890193388-36a192ed5406685c17e5a4bff81aac2f/PDAReportDenial-NewtokVillage.pdf [https://perma.cc/M6KN-3RUU]; see also VICE
News, supra note 1.
See VICE News, supra note 1 (emphasis added).
See Fed. Emergency Mgmt. Agency, Hurricane Sandy FEMA After-Action Report iii (2013), https://www.fema.gov/media-librarydata/20130726-1923-25045 7442/sandy_fema_aar.pdf [https://perma.cc/
YH3K-DAJ3].
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After the hurricane, affected communities demanded
long-term solutions from federal, state, and local governments to protect against future disasters.7 In New York,
Staten Island neighborhoods used government buyouts
to revert high-risk properties into preserved green spaces
with development restrictions in order to mitigate harm
from future disasters.8
For millions of U.S. residents, the climate crisis has
arrived.9 Sea-level rise and increased storm severity as a
result of climate change pose the threat of imminent inundation in hundreds of communities across the nation and
jeopardize coastal integrity.10 Communities in Alaska,
Florida, Louisiana, North Carolina, and other states face
the impending threat of their coastal communities sinking into the ocean as a result of sea-level rise and increased
storm severity.11 Public infrastructure and the trillion-dollar coastal property market are at risk of destruction and
perpetually flooded neighborhoods threaten residential
displacement for millions.12 In 2018 alone, over 1.2 million
Americans were internally displaced due to weather-related
events like flooding.13 These consequences of sea-level rise
and repeated flooding adversely affect human health and
7.

8.
9.
10.

11.

12.

13.
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See Emily Nonko, NYC’s Coastline Could Be Underwater by 2100. Why
Are We Still Building There?, Curbed (Jan. 2, 2020), https://ny.curbed.
com/2020/1/2/21046581/new-york-city-climate-change-managed-retreatdevelopment [https://perma.cc/AG4R-5XB3].
See id.
See William J. Ripple et al., World Scientists’ Warning of a Climate Emergency, 70 BioScience 8, 9 (2020) (declaring that over 11,000 scientists
from around the world agree that the climate crisis “has arrived”).
See Erica Goode & Josh Haner, A Wrenching Choice for Alaska Towns in the
Path of Climate Change, N.Y. Times (Nov. 29, 2016), https://www.nytimes.
com/interactive/2016/11/29/science/alaska-global-warming.html [https://
perma.cc/4T32-46XT]; Ian Stewart & Lulu Garcia-Navarro, Building for
an Uncertain Future: Miami Residents Adapt to the Changing Climate, NPR
(Mar. 31, 2019), https://www.npr.org/2019/03/31/706940085/buildingfor-an-uncertain-future-miami-residents-adapt-to-the-changing-climate
[https://perma.cc/VV46-NNK4]; State of La., The Story of Isle de Jean
Charles, Isle de Jean Charles Resettlement, http://isledejeancharles.
la.gov/ [https://perma.cc/ZNS9-2UCQ].
There are 31 Alaska Native villages that face imminent threats from erosion
and flooding, and many of these villages do not qualify for federal relocation assistance because they do not have mitigation plans, have not declared
disaster, and some federal programs do not recognize unincorporated Alaska
Native villages as “eligible units of general local government.” See U.S. Gov’t
Accountability Off., GAO-09-551, Alaska Native Villages: Limited
Progress Has Been Made on Relocating Villages Threatened by
Flooding and Erosion (2009); Daniel Raimi et al., Florida Climate
Outlook: Assessing Physical and Economic Impacts Through 2040
16 (2020), https://www.rff.org/documents/2337/Florida_Climate_Outlook.pdf [https://perma.cc/FF9R-CWV4]; see generally Goode & Haner,
supra note 10; Stewart & Garcia-Navarro, supra note 10; State of La., supra
note 10.
See Elizabeth Fleming et al., U.S. Glob. Change Rsch. Program, Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment 30 (D.R. Reidmiller et al. eds., 2018), https://
nca2018.globalchange.gov/downloads/NCA4_2018_FullReport.pdf
https://perma.cc/NS3Y-A9K2]; Intergovernmental Panel on Climate
Change, Climate Change 2014: Impacts, Adaptation, and Vulnerability 20 (Christopher B. Field et al. eds., 2014), https://www.ipcc.ch/
site/assets/uploads/2018/02/WGIIAR5-PartA_FINAL.pdf [https://perma.
cc/VU5Z-U87R] [hereinafter IPCC Climate Change Impacts].
See United States Country Information, Internal Displacement Monitoring Ctr., http://www.internal-displacement.org/countries/united-states
(last visited Nov. 11, 2019). Internally displaced persons (IDPs) are those
who are forced to leave their homes to avoid the effects of disasters and
do not cross international borders, in contrast to refugees who choose to
flee their homes and cross an international border. See Internal Displacement, Internal Displacement Monitoring Ctr., http://www.internaldisplacement.org/internal-displacement (last visited Nov. 11, 2019).

the U.S. economy, ultimately threatening national security.14 Whether deliberate or unplanned, the might of the
rising ocean will inevitably require retreat from the nation’s
coasts and will force people inland. The nation is at a critical juncture: how will federal, state, and local governments
choose to protect their vulnerable coastal neighborhoods
from succumbing to the rising tide?
FEMA administers several pre- and post-disaster programs to assist with response, recovery, and hazard mitigation activities, including voluntary private property buyouts
with the Hazard Mitigation Grant Program (“HMGP”).15
Through the HMGP, local municipalities purchase private property to preserve it as open space.16 As the only
permanent hazard mitigation strategy, buyouts are one of
the most effective tools used to protect coastal communities from the effects of climate change.17 However, recent
investigations show that the HMGP buyout is unable to
protect coastal communities from climate change due to
the program’s inefficient administrative procedures and
post-disaster funding mechanisms.18 The program’s current time-consuming procedures compel many homeowners to rebuild or repair their homes after a natural disaster
instead of waiting for a buyout.19 This decision perpetuates a cost-intensive cycle in which billions of American
tax dollars pay to repeatedly rebuild high-risk properties
after disastrous destruction.20 Additionally, local governments struggle to finance the infrastructure necessary to
protect the shoreline and low-lying communities.21 Even
with help from federal grants, many local governments
lack the resources necessary to satisfy demand for buyouts

14. See, e.g., U.S. Env’t Prot. Agency, Multi-Model Framework for
Quantitative Sectoral Impacts Analysis: A Technical Report for the
Fourth National Climate Assessment 3 (2017), https://cfpub.epa.gov/
si/si_public_record_Report.cfm?Lab=OAP&dirEntryId=335095 [https://
perma.cc/FN7C-UXDM]; U.S. Dep’t of Def., Report on Effects of
a Changing Climate to the Department of Defense 2, 5 (2019),
https://climateandsecurity.files.wordpress.com/2019/01/sec_335_ndaa-report_effects_of_a_changing_climate_to_dod.pdf [https://perma.cc/2JRQYYTN]; Daniel R. Coats, Worldwide Threat Assessment of the U.S.
Intelligence Community 23 (2019), https://www.dni.gov/files/ODNI/
documents/2019-ATA-SFR---SSCI.pdf [https://perma.cc/MU2L-E9D7].
15. Hazard mitigation “works to reduce loss of life and property by reducing the
impact of disasters.” Hazard Mitigation Planning, Fed. Emergency Mgmt.
Agency, https://www.fema.gov/hazard-mitigation-planning [https://perma.cc/9WUW-Q23N].
16. See Anna Webber & Rob Moore, Nat. Res. Def. Council, Going Under: Long Wait Times for Post-Flood Buyouts Leave Homeowners
Underwater 5–7 (2019), https://www.nrdc.org/sites/default/files/goingunder-post-flood-buyouts-report.pdf [https://perma.cc/U7PM-HB7P].
17. See Robert Freudenberg et al., Buy-In for Buyouts: The Case for
Managed Retreat From Flood Zones 8 (2016), https://www.lincolninst.edu/sites/default/files/pubfiles/buy-in-for-buyouts-full.pdf
[https://
perma.cc/XJW8-QYZ8].
18. See Webber & Moore, supra note 16. On average, it takes 5 years to fully
complete a voluntary buyout and there are many communities around the
country with waitlists for adequate funding to support government buyouts. See generally id. at 9 (stating 2 million New York residents will live in
flood zones by 2050).
19. See Webber & Moore, supra note 16, at 4, 8.
20. See id. at 8.
21. See Jim Morrison, Who Will Pay for the Huge Costs of Holding Back Rising
Seas?, Yale Env’t 360 (Aug. 5, 2019), https://e360.yale.edu/features/whowill-pay-for-the-huge-costs-of-holding-back-rising-seas [https://perma.cc/
GWY2-YCEB].
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of high-risk properties due to the HMGP’s grant allocation
structure and the high post-buyout upkeep costs.22
With estimates predicting that up to 41 million Americans will be at risk of displacement by inundation before
2100, FEMA’s current voluntary buyout program is simply
not equipped to protect at-risk communities from sea-level
rise and storm surges accelerated by climate change.23 The
escalating costs of disaster recovery and the growing risks
of coastal inundation require a renewed analysis of the
nation’s current disaster mitigation and recovery model.24
This Note argues that Congress should (1) amend the
Robert T. Stafford Disaster Relief and Emergency Assistance Act (“Stafford Act”) § 404 to eliminate the 25 percent
Advance Funding Cap to fund managed retreat strategy
implementation and (2) amend Stafford Act § 322 to
require local and tribal governments to include a managed
retreat strategy within their mandatory mitigation plans to
receive funding through the HMGP. These amendments
would encourage local, state, and federal governments to
achieve community-driven managed retreat strategies and
reduce injustices embedded within the current HMGP
voluntary buyout program. Part II introduces the concept
of managed retreat within the context of current projections for sea-level rise and storm surge and summarizes the
risks expected for coastal residents. This part also explores
FEMA’s current pre- and post-disaster buyout programs
and hazard mitigation programs through the Stafford Act,
as well as the issues embedded in FEMA’s buyout program.
Part III offers a solution to these issues, proposes how managed retreat strategies could allow the nation to adapt to
climate change, and addresses how to implement such a
program through amendments to the Stafford Act’s statutory language.

II.

Background

A.

The Economic and Social Burden of
Sea-Level Rise and Climate Disasters

The sea level is rising rapidly due to warming oceans and
melting Arctic ice, with some coastal regions experiencing
sea-level rise more quickly than others.25 While the sci22. See Freudenberg et al., supra note 17, at 8.
23. While FEMA Flood Maps indicate that up to thirteen million Americans could be at risk of annual flooding by 2100, other studies indicate that the FEMA calculation is oversimplified and underestimates
the future impacts. Compare Oliver E. Wing et al., Estimates of Present and Future Flood Risk in the Conterminous United States, 13 Env’t
Rsch. Letters 1, 1 (2018) with Mathew E. Hauer et al., Millions Projected to Be at Risk From Sea-Level Rise in the Continental United States,
6 Nature Climate Change 691, 691 (2016) https://www.nature.
com/articles/nclimate2961 [https://perma.cc/TTP8-N99D]; see Michael Gerrard, Legal Issues in Managed Coastal Retreat, Climate Adaptation Initiative (Nov. 16, 2017), http://adaptation.ei.columbia.
edu/files/2017/12/3.-Nov-16-Seminar-Recap.pdf [https://perma.cc/5B7GPF8E].
24. See Darryl T. Cohen, 60 Million Live in the Path of Hurricanes, U.S. Census
Bureau (Aug. 6, 2018), https://www.census.gov/library/stories/2018/08/
coastal-county-population-rises.html [https://perma.cc/44HV-MKY2].
25. See Rebecca Lindsey, Climate Change: Global Sea Level, Nat’l Oceanic &
Atmospheric Admin. (Sept. 19. 2019), https://www.climate.gov/newsfeatures/understanding-climate/climate-change-global-sea-level
[https://
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entific community generally agrees that the global mean
sea-level rise will likely stay below two meters by the year
2100,26 some analyses indicate that sea levels could rise
well above the two meter mark.27 Additionally, new studies
reveal that the globe may experience triple the risk from
sea-level rise impacts than what the original data indicated,
threatening the property and livelihoods of millions.28
Weather and climate disasters burden the national
economy and can disrupt the livelihoods of those affected.29 Since 1980, more than 250 climate disasters with
damages over $1 billion occurred within the United
States, exceeding $1.7 trillion in total damages.30 More
recently, hurricanes from 1986 through 2015 cost the
country $515.4 billion in damages, and 2017’s Hurricane
Harvey alone cost the nation $125 billion in response and
recovery costs.31
Apart from the economic costs, research demonstrates
that climate change and extreme weather events have significant impacts on mental health.32 Increasing evidence
shows that extreme weather events, made more frequent
and severe by climate change,33 can trigger a variety of mental health disorders.34 Slow-build disasters, like sea-level rise
and increasing temperatures can have long-term impacts on
communities. These impacts include financial and relationship stress as well as increased risk of violence and aggression.35 Overall, climate change may prompt feelings of
despair and hopelessness.36
Despite the increasing possibility of climate disasters,
Americans remain drawn to coastal towns and cities.37
About 40 percent of the country’s population live along
the nation’s coastline, and reports indicate that the coastal
population continues to grow.38 Approximately 13 percent

26.

27.
28.
29.

30.
31.
32.
33.
34.

35.
36.
37.
38.

perma.cc/GQD5-N54U]; see also Jim Morrison, Flooding Hot Spots: Why
Seas Are Rising Faster on the U.S. East Coast, Yale Env’t 360 (Apr. 24, 2018),
https://e360.yale.edu/features/flooding-hot-spots-why-seas-are-rising-faster-on-the-u.s.-east-coast https://perma.cc/D3U7-HV2F].
See John A. Church et al., Intergovernmental Panel on Climate
Change, Sea Level Change, in Climate Change 2013: The Physical Science Basis 1140 (2013); see William V. Sweet et al., Nat’l Oceanic &
Atmospheric Admin., Global and Regional Sea Level Rise Scenarios
for the United States 13 (2017); see also Lindsey, supra note 25.
See Sweet et al., supra note 26, at 13; see also Lindsey, supra note 25.
See Scott A. Kulp & Benjamin H. Strauss, New Elevation Data Triple Estimates of Global Vulnerability to Sea-Level Rise and Coastal Flooding, Nature
Commc’ns, Oct. 29, 2019, at 5.
See Billion-Dollar Weather and Climate Disasters, NOAA Nat’l Ctrs. for
Env’t Info. (2020), https://www.ncdc.noaa.gov/billions/ [hereinafter
Billion-Dollar Weather and Climate Disasters]; Katie Hayes et al., Climate
Change and Mental Health: Risks, Impacts and Priority Actions, Int’l J. Mental Health Sys., June 1, 2018, at 1–2.
See Billion-Dollar Weather and Climate Disasters, supra note 29.
See Hurricane Costs, NOAA Off. for Coastal Mgmt., https://coast.noaa.
gov/states/fast-facts/hurricane-costs.html [https://perma.cc/56XZ-4GT4].
See Hayes et al., supra note 29, at 1.
See IPCC Climate Change Impacts, supra note 12, at 23.
See Hayes et al., supra note 29, at 1–2 (explaining that extreme weather
events “can trigger post-traumatic stress disorder (PTSD), major depressive disorder (MDD), anxiety, depression, complicated grief, survivor guilt,
vicarious trauma, recovery fatigue, substance abuse, and suicidal ideation.”).
See id.
See id.
See Cohen, supra note 24.
See What Percentage of the American Population Lives Near the Coast?, Nat’l
Oceanic & Atmospheric Admin., https://oceanservice.noaa.gov/facts/
population.html [https://perma.cc/E85Q-KBDX]; Cohen, supra note 24.
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of the U.S. population lives within a 100-year flood zone.39
These flood zones are traditionally calculated by using historical rainfall and river data to map areas that have a one
percent chance to severely flood—a flooding event that is
supposed to occur once in 100 years—in any given year.40
However, studies indicate that climate change will increase
the rate of these 100-year floods to annual events for some
U.S. regions.41 When considering population growth, by
2100 over 16 percent of the population could be at heightened risk of significant flooding.42 Furthermore, rising seas
contribute to heightened background water levels, which
increases flooding and storm surge severity.43 If business
is to continue as usual, losses in life and property and the
associated recovery costs will only increase over time.44

B.

FEMA’s Hazard Mitigation and
Pre-Disaster Programs

FEMA is a part of the U.S. Department of Homeland Security (“DHS”) and aims to protect the nation and reduce
loss of life and property from all hazards.45 DHS’s National
Preparedness Goal is fundamental to FEMA’s core purpose
to safeguard the United States from all hazards, such as the
risk of coastal flooding exacerbated by climate change.46
The National Preparedness Goal strives for a “secure and
resilient Nation with the capabilities required across the
whole community to prevent, protect against, mitigate,
39. See Wing et al., supra note 23, at 3.
40. See The 100-Year Flood, U.S. Geological Surv., https://www.usgs.gov/
special-topic/water-science-school/science/100-year-flood?qt-science_center_objects=0#qt-science_center_objects [https://perma.cc/D7QT-574Z].
41. See Reza Marsooli et al., Climate Change Exacerbates Hurricane Flood Hazards Along U.S. Atlantic and Gulf Coasts in Spatially Varying Patterns, 10
Nature Commc’ns, 2019, at 1, https://www.nature.com/articles/s41467019-11755-z.pdf [https://perma.cc/T3UU-4SJC].
42. See Wing et al., supra note 23, at 3 (arguing that 41 million Americans are
at annual risk of flooding rather than the 13 million estimate provided by
FEMA flood maps).
43. See Peter Folger & Nicole T. Carter, Cong. Rsch. Serv., R44632, SeaLevel Rise and U.S. Coasts: Science and Policy Considerations 22
(2016); IPCC Climate Change Impacts, supra note 12, at 1443 (2014);
see generally Benjamin D. Bowes et al., Forecasting Groundwater Table in a
Flood Prone Coastal City With Long Short-Term Memory and Recurrent Neural Networks, 11 Water 1, 2 (2019) (summarizing that coastal areas are
more flood-prone as the groundwater table increases from storm events and
sea-level rise is worsened by climate change); Kolja Rotzoll & Charles H.
Fletcher, Assessment of Groundwater Inundation as a Consequence of Sea-Level
Rise, 3 Nature Climate Change 477, 477 (2013) (stating that sea-level
rise could have a substantial effect on groundwater inundation and requires
careful consideration and planning); David M. Bjerklie et al., U.S. Geological Survey, Preliminary Investigation of the Effects of Sea-Level Rise on Groundwater Levels in New Haven, Connecticut 1 (2012)
(“Increasing sea levels will cause groundwater levels in coastal areas to rise in
order to adjust to the new conditions. . . . Scenarios for the resulting higher
groundwater levels have the potential to inundate underground infrastructure in low-lying coastal cities.”); Lindsey, supra note 25; Global Warming and Hurricanes, Geophysical Fluid Dynamics Lab’y, https://www.
gfdl.noaa.gov/global-warming-and-hurricanes/ [https://perma.cc/8T3VCKR6]; Hurricanes and Climate Change, Union of Concerned Scientists (July 16, 2008), https://www.ucsusa.org/resources/hurricanes-andclimate-change [https://perma.cc/TT4E-KNVR].
44. See Fleming et al., supra note 12.
45. See Fed. Emergency Mgmt. Agency, FEMA Brochure (July 2008),
https://www.fema.gov/pdf/about/brochure.pdf [https://perma.cc/V9HHQE4W].
46. U.S. Dep’t of Homeland Sec., National Preparedness Goal 4–5 (Sept.
2015).
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respond to, and recover from the threats and hazards that
pose the greatest risk.”47 To achieve this goal, FEMA promotes an “all-of-Nation” approach: adequate preparedness
is a responsibility shared by the entire country.48 To achieve
this approach, FEMA targets five core capabilities: prevention, protection, mitigation, response, and recovery.49
Within the mitigation core capability, FEMA supports
several sub-strategies, including community resilience and
long-term vulnerability reduction.50
The Stafford Act is the statutory authority governing most of FEMA’s disaster response activities, granting
“the President the authority to issue emergency and major
disaster declarations and provid[ing] a range of federal
assistance to state, local, tribal, and territorial (“SLTT”)
governments, as well as certain private nonprofit organizations and individuals and families.”51 FEMA administers five Hazard Mitigation Assistance (“HMA”) grant
programs that support the community resilience and
long-term vulnerability reduction sub-strategies.52 These
programs include FEMA’s voluntary buyout program
(the HMGP), the Flood Mitigation Assistance (“FMA”)
Program, and the Pre-Disaster Mitigation (“PDM”) Program.53 Several of these programs were recently amended
when Congress passed the Disaster Recovery Reform
Act (“DRRA”) of 2018 into law as a part of the Federal
Aviation Administration Reauthorization Act of 2018.54
Broadly, the DRRA streamlines program implementation
and improves the effectiveness of various FEMA programs
through increased funding or prioritization.55
In June 2019, FEMA announced a new program called
Building Resilient Infrastructure and Communities
(“BRIC”), which will eventually replace the PDM Program.56 This program plans to focus federal spending on
“research-supported, proactive investment in community
resilience.”57 While implementation details are still developing, BRIC’s first Notice of Funding Opportunity is
expected in Fall 2020.58

47.
48.
49.
50.
51.

52.
53.
54.
55.
56.

57.
58.

Id. at 1.
Id.
See id. at 3.
See id. at 12.
Robert T. Stafford Disaster Relief and Emergency Assistance Act, Fed. Emergency Mgmt. Agency, https://www.fema.gov/robert-t-stafford-disasterrelief-and-emergency-assistance-act-public-law-93-288-amended [https://
perma.cc/6CPS-YJA6]; Fed. Emergency Mgmt. Agency, Disaster
Recovery Reform Act: Annual Report 1 (2019), https://www.hsdl.
org/?abstract&did=832006 [https://perma.cc/R4HY-KRMM] [hereinafter
DRRA Annual Report].
See Hazard Mitigation Grants, Fed. Emergency Mgmt. Agency, https://
www.fema.gov/grants/mitigation [https://perma.cc/XY53-P8LM].
See id.
See FAA Reauthorization Act of 2018, Pub. L. No. 115-254, § 1231–35, 132
Stat. 3186 (2018).
See generally DRRA Annual Report, supra note 51.
See generally Webinar Series 2019: Building Resilient Infrastructure and Communities, Fed. Emergency Mgmt. Agency, https://www.fema.gov/drrabric [https://perma.cc/GZ36-XTKZ]; see also Nicole T. Carter et al.,
Cong. Rsch. Serv., R45017, Flood Resilience and Risk Reduction:
Federal Assistance and Programs 12 (2019).
Building Resilient Infrastructure and Communities (BRIC), Fed. Emergency Mgmt. Agency, https://www.fema.gov/bric [https://perma.cc/
MHD5-5GDX].
See id.
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There are additional programs implemented by FEMA
and other federal agencies that aid in hazard mitigation,
disaster preparedness, and disaster response activities.59
While these other federal grant programs play important
roles in disaster resiliency, it is critical for the federal government to strongly consider remedies that focus on the
HMA grant programs, specifically the HMGP, due to its
broad scope, historic use, and extensive applicability to
communities around the nation’s coasts and other floodrisk communities.60

C.

Property Acquisition Through FEMA’s HMGP

Since the HMGP is the federal government’s primary vehicle for disaster-related buyouts, it is crucial to analyze the
effectiveness of the HMGP’s voluntary buyout process and
to discuss how amending the Stafford Act to require state,
local, and tribal governments to include a managed retreat
strategy within mitigation plans could reduce the disastercreated economic and social burdens.
59. FEMA implements the National Flood Insurance Program (NFIP) to allow flood-prone homeowners to purchase federal flood insurance. See
The National Flood Insurance Program, Fed. Emergency Mgmt. Agency,
https://www.fema.gov/national-flood-insurance-program [https://perma.
cc/FD8G-8YBZ]. See generally Anne Siders, Managed Coastal Retreat:
A Legal Handbook on Shifting Development Away From Vulnerable Areas 9 (2013), https://web.law.columbia.edu/sites/default/files/
microsites/climate-change/files/Publications/Fellows/ManagedCoastalRetreat_FINAL_Oct percent2030.pdf [https://perma.cc/6YBU-FBL2]. The
Community Rating System (“CRS”) is another FEMA program that complements NFIP by incentivizing the adoption and implementation of flood
risk-reducing actions by further discounting insurance premiums. See National Flood Insurance Program Community Rating System, Fed. Emergency
Mgmt. Agency, https://www.fema.gov/national-flood-insurance-programcommunity-rating-system [https://perma.cc/FD2B-HLPF]; see generally
Freudenberg et al., supra note 17, at 11. An unfortunate result of these
programs is that they heavily subsidize residential and commercial development in flood-prone areas, creating a false sense of security and inaccurately
reflecting the level of vulnerability present in these areas. See Anne Siders,
Panel Provides Insight on Challenges, Opportunities, and Legal Issues in Coastal Managed Retreat, Climate L. Blog (Mar. 30, 2013), http://blogs.law.
columbia.edu/climatechange/2013/03/30/panel-provides-insight-on-challenges-opportunities-and-legal-issues-in-coastal-managed-retreat/ [https://
perma.cc/7LNE-GTHD]. The U.S. Department of Housing and Urban
Development (“HUD”) also provides grants to improve disaster resilience
through the agency’s Community Development Block Grants for Disaster
Recovery (“CDBG-DR”). See Community Development Block Grant Program, U.S. Dep’t of Hous. & Urb. Dev., https://www.hudexchange.info/
programs/cdbg/ [https://perma.cc/2L46-29RL]. While these grants assist
communities with disaster impacts and hazard mitigation, the grants are
constrained in scope compared to FEMA’s HMGP because they must benefit low- and moderate-income residents, prevent or eliminate blighted areas,
or address an urgent threat to health or welfare of a community with little financial resources. See U.S. Dep’t of Hous. & Urb. Dev., Community Development Grant Disaster Recovery: Policy Guidance for Grantees
3 (2019), https://files.hudexchange.info/resources/documents/CDBG-DRPolicy-Guide.pdf [https://perma.cc/CWM8-RRRJ]; see also Env’t L. Inst.
& Univ. of N.C. Chapel Hill Inst. for the Env’t, Floodplain Buyouts: An Action Guide for Local Governments on How to Maximize Community Benefits, Habitat Connectivity, and Resilience 11
(2017), https://www.eli.org/sites/default/files/eli-pubs/actionguide-web.pdf
[https://perma.cc/67K8-NFF3] [hereinafter Floodplain Buyouts: An Action Guide].
60. See Hazard Mitigation Grant Program, Fed. Emergency Mgmt. Agency,
https://www.fema.gov/hazard-mitigation-grant-program [https://perma.
cc/3NCK-JE23]. While FEMA’s FMA and PDM funding is Congressionally appropriated annually and available for mitigation activities or voluntary
buyouts before a disaster occurs, both of these programs only fund about
five percent and four percent of buyouts, respectively, whereas the HMGP
funds 89 percent of buyouts. See Webber & Moore, supra note 16, at 7.
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FEMA provides funding for voluntary acquisition, or
“buyouts,” of hazard-prone private properties.61 Government acquisition of these high-risk properties is the only
available strategy for permanent hazard mitigation, and it
provides dozens of benefits for homeowners in high-risk
areas, the government, and the environment.62 Buyouts
allow flood-prone property owners to sell their parcels
of land at pre-disaster, market-value rates and allows the
property owner to relocate to a lower-risk area.63 Government buyouts through FEMA’s HMGP also require the
land to be maintained in perpetuity as undeveloped, public
space preserved for wetland restoration, recreation, or other
related uses.64 Experts find that buyouts reduce loss of life
and property from disasters, as well as reduce the likelihood
of gentrification and economic displacement since developers may not purchase the acquired land for development.65
Furthermore, wetlands provide dynamic and cost-effective
coastal defenses by reducing wave energy, trapping sediment, and lessening storm surge.66
The HMGP was created by Stafford Act § 404 in 1988
and is the oldest and largest federal hazard mitigation
program in the country.67 HMGP funding is allocated
through an inter-governmental process in which the president decides whether to approve emergency assistance after
a disaster occurs and upon state governors’ requests.68 If
funding is approved, FEMA notifies the affected state
governments of the funding amount awarded to the state
and the state determines how to distribute funds to various localities.69 In fact, local and state governments are the
primary players in the HMGP process, since they work
together to identify potential property owners willing to
offer up their properties for the federal buyout program,
conduct environmental and historical preservation studies,
administer cost-benefit analyses, and prepare the necessary
application documents.70 Individual property owners also
play a crucial role, since they are responsible for reporting
61. See Fed. Emergency Mgmt. Agency, Disaster Recovery Reform Act
Acquisition of Property for Open Space (July 17, 2019), https://www.
fema.gov/media-library-data/1568995238062-93928194f5ecf656c8647d06b1acd1ff/Acquisition_Fact_Sheet_FINAL_09-19-19.pdf [https://perma.
cc/82U9-LYU5]; see also For Communities Plagued by Repeated Flooding,
Property Acquisition May Be the Answer, Fed. Emergency Mgmt. Agency (May 28, 2014), https://content.govdelivery.com/accounts/USDHSFEMA/bulletins/baa9e0 [https://perma.cc/2M8R-6RMM].
62. See Floodplain Buyouts: An Action Guide, supra note 59, at 1, 6.
63. See Webber & Moore, supra note 16, at 5.
64. See id.
65. See Floodplain Buyouts: An Action Guide, supra note 59, at 6; Webber
& Moore, supra note 16, at 5.
66. See Borja G. Regureo et al., Comparing the Cost Effectiveness of Nature-Based
and Coastal Adaptation: A Case Study From the Gulf Coast of the United
States, 13 PLOS ONE 1, 2 (2018).
67. See Hyunjung Ji & David Lee, Disaster Risk Reduction, Community Resilience, and Policy Effectiveness: The Case of Hazard Mitigation Grant Program in the United States, Disasters (forthcoming 2020) (manuscript at
5),
https://onlinelibrary-wiley.com.proxygw.wrlc.org/doi/epdf/10.1111/
disa.12424.
68. See id. at 6.
69. See Ji & Lee, supra note 67, at 6; see, e.g., U.S. Gov’t Accountability Off.,
GAO-15-515, Hurricane Sandy: An Investment Strategy Could
Help the Federal Government Enhance National Resilience for
Future Disasters 1, 11 (2015), https://www.gao.gov/assets/680/671796.
pdf [https://perma.cc/L8UG-ERYG] [hereinafter Investment Strategy
for Resilience].
70. See Webber & Moore, supra note 16, at 7.
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their interest in the buyout program to their local government.71 Once applications are submitted and if they are
approved, local governments must contribute a financial
match to the federal grant offered to the county, often 25
percent of the total cost, provided through cash, materials,
or in-kind services.72 If the buyout proposals are approved,
the local government is responsible for additional tasks,
including: arranging property appraisals and title searches,
making offers to homeowners for voluntary buyouts, assisting with the closing and demolition processes, managing
hazardous materials abatement and waste disposal, and
administering landscaping or restoration work for the preserved parcel.73

D.

The Challenges Embedded in the HMGP
Voluntary Buyout Program

While the intersecting functions of local, state, and federal governments in the HMGP voluntary buyout process attempts to achieve FEMA’s “all-of-Nation” strategy,
the current program structure causes major delays in the
acquisition process, decreases hazard mitigation efficiency
in the face of rising sea levels, and exacerbates environmental injustice.74
Due to the complexity of the parcel selection process,
many acquired properties end up purchased on a plotby-plot basis, as some parcels are deemed eligible by the
program and others are not based on a variety of factors
across affected areas.75 This plot-by-plot purchasing strategy results in an uneven distribution of acquired properties and leaves a patchwork of a former neighborhood.76
This plot-by-plot buyout strategy also makes it difficult for
the local government to plan practical land uses for the
acquired parcels, especially in urban settings, since individual plots may not provide enough land for a productive
public use of the property.77 Therefore, rather than funding
modification to a small parcel of land, local governments
may leave the plot vacant and minimally productive to the
surrounding community and environment.78 Generating
a patchwork of vacant acquired properties eliminates the
potential to greatly improve biological connectivity, coastal
resiliency, and community amenities post-buyout.79 Ideally, acquired plots return taxpayers’ investment to the
local community through productive land uses such as

71.
72.
73.
74.
75.
76.
77.
78.

See id.
See Ji & Lee, supra note 67, at 7.
See Webber & Moore, supra note 16, at 8.
See id.
See Floodplain Buyouts: An Action Guide, supra note 59, at 20.
See id. at 19–20.
See id. at 20.
“[B]uyout parcels in patchwork neighborhoods are either 1) mowed by
neighbors or city landscapers, or 2) passively managed and left fallow, letting
pre-existing and surrounding vegetation return. In both cases, the resulting
outcome is likely to derive only some associated benefits from, or otherwise
minimally resemble, the land’s historic ecology.” Id. at 20.
79. See id at 3 (describing the untapped potential of acquired properties, including “environmental health, recreation, education, and community engagement benefits to local residents.”).
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public parks and green spaces.80 However, studies indicate
that open space maintenance and management costs as
well as lack of planning are the main barriers to successfully converting buyout parcels to these productive land
uses.81 The use or non-use of these open spaces reflects the
community’s value placed on land management practices,
and underutilized acquired plots indicate that local government may not fully realize the untapped potential for
the benefit of these properties beyond saving a home from
repeat flooding.82
Several recent studies and reports have found that
FEMA’s voluntary buyout program exacerbates inequalities
among affected communities in need of property acquisition.83 Property acquisition is an expensive and time-consuming venture.84 Lower-income neighborhoods are more
likely to be at-risk for flooding and less likely to have the
local government funding to prioritize government buyouts.85 One study found that locally administered buyout
programs were more likely to occur in counties with average higher income, education, population, and population
density levels.86 However, within those counties, buyouts
were more likely to occur in neighborhoods with lower levels of income, education, English language proficiency, and
population density, but greater racial diversity.87 Additional
investigations reveal that federal disaster assistance funding exacerbates rather than ameliorates economic inequality after a disaster occurs, benefitting white residents over
brown and black residents.88 While the reasoning behind
property acquisition application rejections remains uncertain because FEMA does not currently publish data with
this information, other studies find that lower-income
households are less likely to receive full compensation
from federal buyout programs and experience longer wait
times to receive the funding.89 These studies provide a stark
example of environmental injustice: equitable buyouts are
less accessible for lower-income, racially diverse communities and tend to benefit whiter, wealthier communities.90
HMGP buyout funds are not determined until after a
disaster occurs and often take five years or longer to be dis80. See Elyse Zavar, Residential Perspectives: The Value of Floodplain-Buyout Open
Space, 105 Geographical Rev. 78, 79 (2015).
81. See Karla Jimenez-Magdaleno, FEMA-Funded Property Buyouts:
The Impacts on Land and People 9 (2017), https://ncgrowth.unc.edu/
wp-content/uploads/2018/01/Buyouts_Impact_LIteratureReview_Final.
pdf [https://perma.cc/XKR7-P2VL].
82. See Zavar, supra note 80, at 79.
83. See Webber & Moore, supra note 16, at 4.
84. See id. at 6 (“The median amount paid by FEMA to acquire each property
(based on the pre-flood market value of the home, not adjusted for inflation,
and not including flood insurance claims) was approximately $54,000.”).
85. See id. at 14.
86. See Katharine J. Mach et al., Managed Retreat Through Voluntary Buyouts
of Flood-Prone Properties, 5 Science Advances 1, 3–4 (2019), https://advances.sciencemag.org/content/advances/5/10/eaax8995.full.pdf [https://
perma.cc/9GCW-JFVJ].
87. See id.
88. See Junia Howell & James R. Elliot, As Disaster Costs Rise, So Does Inequality, Socius, 2018, at 1; see generally Rebecca Hersher & Robert Benincasa,
How Federal Disaster Money Favors the Rich, NPR (Mar. 5, 2019), https://
www.npr.org/2019/03/05/688786177/how-federal-disaster-money-favorsthe-rich [https://perma.cc/3M6N-Y45X].
89. See Webber & Moore, supra note 16, at 8.
90. See Howell & Elliot, supra note 88, at 1; Webber & Moore, supra note 16,
at 6.
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tributed, creating uncertainty for homeowners with damaged properties post-disaster.91 After applying for a buyout,
homeowners are left in a limbo as they wait for funds that
may or may not be approved.92 During that time, if repairs
need to be made on the damaged house, property owners
struggle with choosing whether to pay for expensive maintenance knowing that they will not be reimbursed, or to
take the risk to wait for buyout funding that may or may
not come through.93 Additionally, many interested parties’
buyout funding may or may not come through.94 Many
interested parties’ buyout applications are also denied or
waitlisted, simply due to the limited funding allocated to
the local government through the HMGP and inability of
the government to purchase all of the interested parties’
properties.95 This result exacerbates the already long wait
for a buyout completion and perpetuates a “cycle of flooding” as frustrated property owners find other avenues to
sell their properties to developers or wait for the next flood
and hope that their properties are bought out.96 Additionally, voluntary buyouts threaten local governments’ tax
base as residents choose to sell their property and move
outside their former place of residence.97
The current voluntary buyout program administered
by the HMGP is one of the only permanent methods to
protect communities from the effects of sea-level rise and
increased flooding as a result of climate change. However,
the current methods used to implement this program
are ineffective due to long wait times, limited financial
resources, and lack of a long-term mitigation or preparation strategy.98 In order to effectively protect against the
fast-acting impacts of climate change, the federal government must consider alternative strategies that could provide useful mechanisms to mitigate the inevitable results of
climate change and future climate disasters.

III.

Implementing Managed Retreat
Strategies to Enhance National
Resilience Against Future Sea-Level
Rise and Climate Disasters

After Hurricane Sandy destroyed and damaged over
650,000 homes, the Government Accountability Office
(“GAO”) released a report urging FEMA to adopt a coordinated mitigation strategy to reduce the nation’s losses
from future disasters.99 While FEMA has taken important steps to improve disaster mitigation activities and
reduce losses,100 a more recent GAO report indicates that
91.
92.
93.
94.
95.
96.

See Webber & Moore, supra note 16, at 9.
See id. at 14.
See id.
See id.
See id. at 14–15.
See id. at 7, 14–15 (“5,500 homeowners who wanted to escape future flooding sold their properties to real estate speculators for dimes on the dollar,
shifting flood risk to the next resident.”).
97. See Siders, supra note 59, at 103.
98. See Webber & Moore, supra note 16, at 4.
99. See Investment Strategy for Resilience, supra note 69, at 53.
100. See U.S. Gov’t Accountability Office, GAO-19-617T, Emergency
Management: FEMA Has Made Progress, but Challenges and Fu-
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it is crucial for the federal government to establish “a strategy to identify, prioritize, and guide federal investments
to enhance resilience against future disasters.”101 While
FEMA has taken important steps to improve disaster mitigation activities and reduce losses,102 a more recent GAO
report indicates that it is crucial for the federal government
to establish “a strategy to identify, prioritize, and guide
federal investments to enhance resilience against future
disasters.”103 Although FEMA’s new BRIC program may
be one way to accomplish part of such a goal, promoting
locally-implemented managed retreat strategies is a more
effective way to enhance resilience against future disasters
in the United States because it is the only permanent, environmentally beneficial solution that reduces life and property losses.

A.

Managed Retreat in the United States and
Across the Globe

Managed retreat, also called managed realignment, strategic retreat, or planned relocation, occurs when abandoning
or moving “existing and planned development out of the
path of both short- and long-term coastal hazards,” such as
hurricanes, floods, storm surge, and sea-level rise.104 Managed retreat policies are only one piece of the hazard mitigation puzzle, and encompass various types of activities,
including resettlement of households and communities.105
Managed retreat strategies alone are not a solution to climate change impacts.106 These policies are uncommon,
due to the controversial political, social, and psychological impacts that potentially result from displacing people
from their homes.107 Social scientists indicate that managing coastal retreat is more about managing human expectations instead of the forces of nature.108 Despite resistance
to managed retreat, studies show that up-front social and
economic costs from managed retreat are likely to be significantly less than the long-term costs incurred using trature Risks Highlight Imperative for Further Improvements 4
(2019), https://www.gao.gov/assets/700/699957.pdf [https://perma.cc/
YJX5-66UZ].
101. See id. at 5.
102. See id. at 4.
103. See id. at 5.
104. See William J. Neal et al., Managed Retreat, Encyclopedia of Coastal Sci. 1 (C.W. Finkl & C. Mkowski eds., 2017).
105. See Arjan Braamskamp & Edmund C. Penning-Rowsell, Managed Retreat: A
Rare and Paradoxical Success, but Yielding a Dismal Prognosis, 7 Env’t Mgmt.
& Sustainable Dev. 108, 109 (2018).
106. See Laure Ledoux et al., Towards Sustainable Flood and Coastal Management:
Identifying Drivers of, and Obstacles to, Managed Realignment, 22 Land Use
Pol’y 129, 141 (2004).
107. See Miyuki Hino et al., Managed Retreat as a Response to Natural Hazard
Risk, 7 Nature Climate Change 364, 364 (“Other social and emotional
attributes, such as attachment to place, perceptions of the potential destination, and economic prospects, also shape attitudes about retreat. Managed
retreat is not a low-regrets option, nor is it easily reversed. Intangible costs,
such as cultural heritage loss, can be particularly high with retreat, and decision-makers may shy away from the potential political contention.”). See
also Braamskamp & Penning-Rowsell, supra note 105, at 109 (“The ability
to withstand nature, not by retreating, fuels pride and social cohesion in the
communities affected.”).
108. See Carolyn Kousky, Managing Shoreline Retreat: A U.S. Perspective, 124
Climatic Change 9, 15 (2014).
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ditional defense strategies like sea walls and rebuilding,
which would ultimately result in an unplanned and ad hoc
retreat from the coasts and other at-risk areas.109
There are only a few examples of communities in the
United States that have used a grassroots approach and
petitioned for entire neighborhood resettlement away
from the area at risk of inundation from sea-level rise and
storms.110 Oakwood Beach in the Staten Island borough
of New York is one such community. Hurricane Sandy
flooded approximately 16 percent of the borough and the
borough’s damaged properties made up 23 percent of the
total damaged properties in the city.111 With the support
of local leadership, once Oakwood Beach homeowners
were approved to apply for FEMA buyouts, 99 percent
of homeowners submitted applications to the local government; through the buyout process, the properties were
“returned to nature” over a number of years and now
provide the area with increased ecological resilience.112
An additional success of this program, was that the state
offered a 5 percent bonus as a part of the property owner’s
buyout if the property-owner opted to relocate nearby
outside of the flood risk zone.113 This 5 percent incentive eased the municipality’s concerns about losing its tax
base by successfully motivating locals to move nearby, but
out of harm’s way. A study found several years later that
almost 80 percent of participants in the buyout program
still lived within the area.114
In comparison to voluntary buyouts, mandatory acquisition of entire communities is extremely rare in the U.S.
The Isle de Jean Charles in Louisiana, home to the BiloxiChitimacha-Choctaw Indians of Louisiana, is one of the
country’s first communities required by the state to resettle
elsewhere due to repeated flooding of their coastal town.115
The isle once encompassed over 22,000 acres, but with sealevel rise, erosion, and levee restructuring, only 320 acres
of the isle remain.116 The community, a predominantly
Native American population, was losing its livelihood
and the proposed preservation methods to protect the isle
from future climate threats were unfeasible.117 The tribe
decided resettlement was “the best way to reunite [their]
displaced tribal members and rekindle [their] traditional
109. Managed retreat can be economically beneficial in the long term, typically
in 25 years, compared to traditional defense mechanisms like construction
of sea walls. See R.K. Turner et al., A Cost-Benefit Appraisal of Coastal Managed Realignment Policy, 17 Glob. Env’t Change 397, 397 (2007).
110. See, e.g., Village Locals Reflect: Moving Was Best Flood Protection, FEMA
https://www.fema.gov/node/454904 [https://perma.cc/F7XT-4WNM].
111. See Braamskamp & Penning-Rowsell, supra note 105, at 115.
112. See id. at 116–17; Izzie Ramirez, Photos: These People Gave Their Homes
Back to Nature After Hurricane Sandy Destroyed Them, Vice (Nov. 4,
2019), https://www.vice.com/en_us/article/gyzn49/photos-these-peoplegave-their-homes-back-to-nature-after-hurricane-sandy-destroyed-them
[https://perma.cc/3FXR-DKYC]; see generally Regureo et al., supra note 66,
at 2.
113. See Kate Yoder, Retreat From Rising Seas? It May Be Controversial, but It’s the
World’s New Reality, Mother Jones (Sept. 2, 2019), https://www.motherjones.com/environment/2019/09/retreat-from-rising-seas-it-may-be-controversial-but-its-the-worlds-new-reality/ [https://perma.cc/4956-PMTN].
114. See id.
115. See State of La., supra note 10.
116. See id.
117. See id.
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life-ways.”118 After two decades of organizing, the community was eventually awarded $48.3 million for resettlement from Louisiana’s Office of Community Development
through the HUD’s National Disaster Resilience Competition, making this community buyout one of the first
federally funded climate-induced resettlements.119 In 2019,
the state of Louisiana purchased a new tract of land for
$11.7 million for resident resettlement and set a residential
resettlement request deadline for January 31, 2020, despite
growing resistance from residents against the evolution of
the state’s resettlement plans.120
On January 15, 2020, five Native American tribes,
including the Isle de Jean Charles Band of Biloxi-Chitimacha-Choctaw Indians of Louisiana, filed a complaint
to several United Nations special rapporteurs against the
United States alleging that the U.S. government “failed to
protect the human rights of Tribal Nations in Louisiana
and Alaska, who are being forcibly displaced from their
ancestral lands [as a result of climate change]” and request
that the U.S. government and state governments take
various actions in order to correct these wrongs, including recognizing Tribal sovereignty and funding relocation
processes for those affected by sea-level rise.121 The complaint argues that despite knowledge of these problems
for years, the main barriers to successfully implementing
managed retreat are the lack of a statutory mandate and
funding.122 As of the completion of this Note, neither the
United Nations special rapporteurs, nor the U.S. federal or
state governments have responded to this complaint, but
the complaint indicates the increasing focus on managed
retreat strategies and the important role these strategies
will likely play as the sea level continues to rise and communities are forced inland.
Despite the lack of a federal managed retreat strategy
within the United States, other countries around the world
are exploring different types of policies to protect their
most at-risk residents. For example, in Canada, if flood
damage exceeds 50 percent of the value of the property,
certain Canadian territories will buy the property and give
notice to the property-owner to leave.123 Other countries,
including Australia, Germany, Japan, New Zealand, the
Philippines, and Sri Lanka have adopted managed retreat
118. Tribal Resettlement, Isle de Jean Charles, http://www.isledejeancharles.
com/our-resettlement [https://perma.cc/U4MQ-CREH].
119. See Coral Davenport & Campbell Robertson, Resettling the First American “Climate Refugees,” N.Y. Times (May 2, 2016), https://www.nytimes.
com/2016/05/03/us/resettling-the-first-american-climate-refugees.html
[https://perma.cc/4QNK-6RGB].
120. See Tristan Baurick, Deadline Set for Residents of Vanishing Isle de Jean Charles
to Apply for Relocation, NOLA.com (Jan. 17, 2020), https://www.nola.com/
news/environment/article_bcad8766-3897-11ea-aa1a-afd169d0be02.html
[https://perma.cc/SZ5Q-WEZP].
121. Alaska Inst. for Just., Rights of Indigenous People in Addressing
Climate-Forced Displacement 3–4, 9–11 (Jan. 15, 2020), https://assets.documentcloud.org/documents/6656724/Louisiana-Tribes-Complaint-to-UN.pdf [https://perma.cc/R9ZJ-JV9K] [hereinafter United Nations Complaint].
122. See id. at 37.
123. See Christopher Flavelle, Canada Tries a Forceful Message for Flood Victims:
Live Someplace Else, N.Y. Times (Sept. 10, 2019), https://www.nytimes.
com/2019/09/10/climate/canada-flood-homes-buyout.html [https://perma.cc/Z7FA-ZK23].
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strategies that prohibit rebuilding after a disaster.124 These
international efforts provide instructive examples for
implementing managed retreat strategies. However, constitutionally-protected property rights, profitable coastal real
estate markets, and social equity concerns makes managed
retreat difficult to propose as a realistic resilience strategy
within the United States.125 Despite these legal, economic,
and social tensions, refusing to recognize managed retreat
as an effective resilience strategy will not slow the rising
tide from washing away waterside communities.

1.

Congress Should Amend the Stafford Act
to Require Managed Retreat Strategies
Within Mitigation Plans to Incentivize
Climate Change Resilience

Managed retreat programs are not only a good economic
investment for the United States, but will be necessary to
protect Americans from the inevitable, devastating effects
of sea-level rise on communities around the country.126
In fact, a recent Congressional Research Service report
analyzed the current and future effects of sea-level rise
on coastal communities and suggested implementing a
managed retreat program.127 To implement a federallysupported managed retreat program, two changes should
be made to the Stafford Act: (1) eliminate the 25 percent
cap on pre-disaster dissemination of funds in § 404(e)
for managed retreat strategy funding and (2) incorporate
new language into § 322 to require local and state governments to include managed retreat strategies within the
already-required mitigation plans to be eligible to receive
HMGP funding.

2.

Congress Should Amend the 25 Percent Cap
on Advance Assistance to Allow Additional
Fund Distribution Prior to a Climate Disaster
for Managed Retreat Purposes

To reduce the inequities and administrative inefficiencies
embedded in the current HMGP buyout program, Con124. See A.R. Siders et al., The Case for Strategic and Managed Climate Retreat, 365 Sci. 761, 762 (2019), https://science.sciencemag.org/content/
sci/365/6455/761.full.pdf [https://perma.cc/PDY6-WFT9].
125. See A.R. Siders, Managed Retreat in the United States, 1 One Earth 216,
216 (2019).
126. See Christine A. Fazio & Ethan I. Strell, Government Property Acquisition
in Floodplains After Hurricane Sandy, N.Y. L.J. (Feb. 28. 2013), https://
www.clm.com/publication.cfm?ID=424#_edn2 [https://perma.cc/E9UNBHA5] (“[A]cquisitions eliminate the cost of maintaining and repairing
flood control structures and public buildings and infrastructure, as well as
the cost of flood insurance payments.”); Flavelle, supra note 123; see also
Nat’l Inst. of Bldg. Scis., Natural Hazard Mitigation 2018 Interim
Report 1 (2018), https://cdn.ymaws.com/www.nibs.org/resource/resmgr/
mmc/NIBS_MSv2-2018_Interim-Repor.pdf
[https://perma.cc/R46HSDAS] (finding that every dollar USD invested in hazard mitigation saves
six dollars in future disaster costs).
127. See Folger & Carter, supra note 43, at 28 (“For coastal developments, the
fundamental question for public and private decisionmakers is under what
circumstances to protect, accommodate, or retreat in light of sea-level rise
and other coastal hazards and their risks.”) (emphasis added).
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gress should amend § 404(e) of the Stafford Act. This section currently states:
Advance Assistance—The President may provide not
more than 25 percent of the amount of the estimated
cost of hazard mitigation measures to a State grantee eligible for a grant under this section before eligible costs
are incurred.128

This “Advance Assistance” provision allows early allocation of funds to a state or local government that has an
active emergency declaration and an open HMGP application period.129 The provision allows advancing up to 25
percent of anticipated HMGP funding or $10 million,
whichever is less, to HMGP applicants and sub-applicants.130 This provision aims to increase HMGP efficiency
by speeding up funding allocation and providing resources
to develop additional HMGP project applications.131
Adding language that eliminates the 25 percent cap for
managed retreat and relocation projects may increase the
HMGP’s efficiency, reduce wait times, and allow greater
flexibility for funding and implementing managed retreat
programming. Managed retreat programming should not
be capped as a part of the Advance Assistance provision
because managed retreat costs do not necessarily depend
on the level of damage inflicted by a disaster, since it is
a permanent solution and can be imposed at any time,
unlike other disaster recovery or resiliency projects. Proposed amendments are as follows (suggested new or edited
language is in italics):
Advance Assistance—The President may provide not
more than 25 percent of the amount of the estimated cost
of hazard mitigation measures to a State grantee eligible
for a grant under this section before eligible costs are incurred. However, the President may provide more than 25
percent for the purposes of implementing or supporting a
managed retreat strategy.

This proposed language provides FEMA with an additional mechanism to fund managed retreat strategies in
advance of future hazard events, like hurricanes or seasonal floods. Incentivizing and supporting pre-disaster
projects bolsters community resilience and demonstrates
to local and state governments the value in hazard mitigation and planning.132

128. Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42 U.S.C.
§ 5170c(e) (2012).
129. See Fed. Emergency Mgmt. Agency, Hazard Mitigation Assistance Guidance 108 (2015), [https://www.fema.gov/media-librarydata/1424983165449-38f5dfc69c0bd4ea8a161e8bb7b79553/HMA_
Guidance_022715_508.pdf [https://perma.cc/KSG8-HL82].
130. See Fed. Emergency Mgmt. Agency, Hazard Mitigation Assistance
Program (HMGP) Advance Assistance Pilot 1 (2013), https://www.
fema.gov/media-library-data/20130726-1917-25045-6795/508_sandy_
aa_faq_final.pdf [https://perma.cc/2V6Y-GCF6].
131. See id.
132. See Hazard Mitigation Planning, Fed. Emergency Mgmt. Agency,
https://www.fema.gov/hazard-mitigation-planning [https://perma.cc/7RUAERJ6].
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3.

Congress Should Amend the Stafford Act
§ 322 to Incentivize Managed Retreat
Strategy Implementation Within State and
Local Governments

The Stafford Act’s current language for the HMGP does
not include any mention of managed retreat.133 In order to
incentivize implementation of managed retreat strategies
in state and local governments, Congress should amend
the Stafford Act to require high-hazard-risk states and local
governments to include managed retreat strategies within
the mandatory mitigation plans as required in § 322.
The Stafford Act requires state and local governments to
develop mitigation plans to receive funding from FEMA’s
HMGP.134 These plans involve an intensive development
process in which states, tribes, and local governments identify natural hazard risks and vulnerabilities and develop
long-term mitigation strategies.135 By requiring states and
local governments to include managed retreat strategies
within mitigation plans, Congress will incentivize state and
local governments to consider how to manage current and
future populations at risk of sea-level rise, inundation, and
other climate change effects if those states and local governments want to receive HMGP funding. Additionally, these
amendments foster collaboration between governments
and their residents to decide how best to approach managed retreat rather than forcing it upon residents, which
is crucial since experts agree that a grassroots approach to
managed retreat is the most effective way to ease propertyowners’ concerns about buyouts and future displacement.136
Congress should consider adding the following language into the Stafford Act § 322 (suggested new or edited
language is in italics):
Sec. 322. Mitigation Planning
(a) Requirement of Mitigation Plan—As a condition of receipt of an increased Federal share for
hazard mitigation measures under subsection (e) of
this section, a State, local, or tribal government shall
develop and submit for approval to the President a
mitigation plan that outlines processes for identifying the natural hazards, risks, and vulnerabilities,
the area under the jurisdiction of the government.
(1) If a State, local, or tribal government has populations at
a high risk of future inundation or climate-related hazards within the next 100 years, the State, local, or tribal
mitigation plan must include a managed retreat strategy.
133. See Robert T. Stafford Disaster Relief and Emergency Assistance Act, 42
U.S.C. § 5121 (2012).
134. See generally Hazard Mitigation Plan Requirement, Fed. Emergency Mgmt.
Agency, https://www.fema.gov/hazard-mitigation-plan-requirement [https://
perma.cc/ZRC7-BGHA]. See also Robert T. Stafford Disaster Relief and
Emergency Assistance Act, 42 U.S.C. § 5121 (2012).
135. See Hazard Mitigation Planning Frequently Asked Questions, Fed. Emergency Mgmt. Agency, https://www.fema.gov/hazard-mitigation-planningfrequently-asked-questions [https://perma.cc/3L6P-YN5T].
136. See Yoder, supra note 113.
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i. Definitions:
(1) Climate-related hazards includes major disasters
as defined in § 102(2) as well as slow-onset natural
hazards (including sea-level rise, ocean acidification,
desertification, drought, erosion, global warming,
and other related hazards).
(2) High risk of future inundation shall be determined by using the most cost-effective and efficient
technology available to produce a range of sea level
and flooding projections expected to impact the State,
local, or tribal governments’ communities within the
next 100 years.137
(3) Managed retreat strategy is defined as a strategy
identifying and assessing areas at-risk of future inundation and assessing state, local or tribal actions that
will be taken to acquire the at-risk properties and
relocate vulnerable populations to safer locations.138
(2) Local and Tribal Plans—Each mitigation plan developed by a local or tribal government shall—
(1) Describe actions to mitigate hazards, risks, and vulnerabilities identified under the plan, including actions related to managed retreat if the local or tribal
government has populations at high risk of future inundation or climate-related hazards; and
(2) Establish a strategy to implement those actions.
(b) State Plans—The State process of development of a
mitigation plan under this section shall—
(1) Identify the natural hazards, risks, and vulnerabilities of areas in the State, including areas or
populations at high risk of future inundation or
climate related hazards that could benefit from a
locally implemented managed retreat strategy;
(2) Support development of local mitigation plans;
(3) Provide for technical assistance to local and tribal
governments for mitigation planning and implementation of managed retreat strategies; and

137. This determination of the “high risk of future inundation” may be calculated
in a variety of different ways. For example, the California Coastal Commission uses a Sea-Level Rise Guidance document based on the best available science to inform managed retreat strategies within the state. See Cal. Coastal
Comm’n, Sea-Level Rise Policy Guidance 19 (2018); State of Cal.,
Sea-Level Rise Guidance (2018), http://www.opc.ca.gov/webmaster/
ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidancerd3.pdf [https://perma.cc/44KC-GN7Q].
138. An example of a potential Managed Retreat Strategy is a recent Hawaii report, which is an in-depth assessment of managed retreat feasibility within the state. See State of Haw., Assessing the Feasibility and Implications of Managed Retreat Strategies for Vulnerable Coastal Areas in Hawaii Final Report (2019), http://files.hawaii.
gov/dbedt/op/czm/ormp/assessing_the_feasibility_and_implications_of_
managed_retreat_strategies_for_vulnerable_coastal_areas_in_hawaii.pdf.
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(4) Identify and prioritize mitigation actions, including managed retreat, that the State will support, as
resources become available.

The government may not deprive a property owner of
all of her property’s use or economic value without providing just compensation.139 While local or state managed
retreat strategies may include actions which potentially
require providing property owners with just compensation
to buy back vulnerable properties, the proposed statutory
language does not demand that states or local governments
use eminent domain practices within managed retreat
strategies. Rather, the proposed statutory amendments
support state and local governments working with their
residents to determine the most effective strategies possible, unique to their individual communities’ needs, in a
cooperative federalism approach.140 Although the Trump
Administration recently urged state and local governments
to use eminent domain powers to take private property in
order to protect against the impacts of climate change, this
legal tool remains unpopular due to its controversial history of displacing lower-income homeowners and small
business owners.141
Additionally, this proposed language does not violate
states’ Tenth Amendment rights. The Tenth Amendment provides that “[t]he powers not delegated to the
United States by the Constitution, nor prohibited by it
to the States, are reserved to the States respectively, or
to the people.”142 Because the Stafford Act gives FEMA
the statutory authority to “establish a program of disaster
preparedness,”143 these additional requirements within the
state and local mitigation plans are merely a limited extension of this authority. Furthermore, the proposed language
does not prescribe a specific method for state or local governments to complete managed retreat strategies, which
allows them the flexibility to decide what is best.

139. See Lucas v. S.C. Coastal Council, 505 U.S. 1003, 1031–32 (1992).
140. See Fed. Emergency Mgmt. Agency, Local Hazard Mitigation Planning 2 (2012), https://www.fema.gov/media-library-data/1468272301025eed10d9ec0d7bfb537ad18c036870637/Local_Hazard_Mitigation_Planning_Fact_Sheet_Final_508.pdf [https://perma.cc/9FHH-2KKV].
141. See Christopher Flavelle, Trump Administration Presses Cities to Evict Homeowners From Flood Zones, N.Y. Times (Mar. 11, 2020), https://www.nytimes.com/2020/03/11/climate/government-land-eviction-floods.html
[https://perma.cc/6J3F-67TE]; see generally Martin E. Gold & Lynne B.
Sagalyn, The Use and Abuse of Blight in Eminent Domain, 38 Fordham Urb.
L.J. 1119, 1120 (2011) (describing how the term “blight” is a malleable
term often used to abuse eminent domain powers, historically displacing
numerous homeowners and businessowners).
142. U.S. Const. amend. X.
143. Robert T. Stafford Disaster Relief and Emergency Assistance Act § 201(a),
42 U.S.C. § 5121 (2018).
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Overall, the amended language of § 322, in conjunction with the amended language of § 404, allows HMGP
funding to be allocated purposefully for managed retreat
strategies and signals to states and local governments the
importance of considering the future effects of climate
change and adequately planning for those future effects.
These proposed amendments enhance the Stafford Act’s
core purpose of assisting states and local governments with
their duty to “encourag[e] the development of comprehensive disaster preparedness and assistance plans” and to
“encourag[e] hazard mitigation measures to reduce losses
from disasters, including development of land use and
construction regulations.”144 Encouraging managed retreat
policies across the country may unite the nation in the
ever-evolving fight against the climate crisis.

IV. Conclusion
The federal government must shift its focus away from
reactionary post-disaster policies to proactive mitigation
and preparation strategies in order to adequately protect
vulnerable communities against future loss of life and
property as climate disasters become more frequent and
severe. While managed retreat is just one piece of the
puzzle to improve community resilience against the future
impacts of climate change and sea level rise, incentivizing
state, local, and tribal governments to integrate managed
retreat strategies into already mandatory mitigation plans
could be one of the most effective ways to protect property
and save lives.145 As sea levels rise, the government must
also rise up to proactively protect at-risk communities with
thoughtful and equitable managed retreat strategies from
the inevitably flooding coastline.

144. Robert T. Stafford Disaster Relief and Emergency Assistance Act § 202(b)
(2), (5), 42 U.S.C. § 5121 (2018).
145. There are three other main methods to climate change adaptation, such
as protecting or armoring coastlines, accommodating and improving infrastructure, and avoidance. See Brent Doberstein et al., Managed Retreat for
Climate Change Adaptation in Coastal Megacities: A Comparison of Policy and
Practice in Manila and Vancouver, 253 J. Env’t Mgmt., 2019, at 1.

RISING SEAS AND RISING TENSIONS

75

NOT ALL WATER IS GOOD FOR A
REACTOR CORE: WHY THE NUCLEAR
REGULATORY COMMISSION
SHOULD EMBRACE THE SCIENCE
OF CLIMATE CHANGE IN PLANT
SITING AND RENEWAL LICENSING
Jeremy A. Freiman*
ABSTRACT
The threat of climate change and associated sea-level rise has caused many to rethink critical infrastructure development through adoption of more cautious approaches. While some government agencies are
moving rapidly to prepare for worst-case scenarios, the U.S. Nuclear Regulatory Commission, tasked with
overseeing America’s fleet of nuclear power reactors, has been slow to encourage or adopt regulation that
would more greatly consider ominous climate change and sea-level rise studies. Specifically, the Nuclear
Regulatory Commission’s regulatory processes for identifying proper sites for new reactors, certifying plant
design, and relicensing existing reactors all fail to require contemplation of forward-looking scientific studies
identifying serious, long-term climate change and sea-level rise threats that may impede safe operation of
reactors over their proposed licensing timeframe. Existing reactors that are granted license renewals will
continue operations for decades and new reactors constructed today have the potential to continue generation operations beyond 2100. In the aftermath of serious nuclear accidents and competitive development of
new technologies, shifting public opinion and energy generation trends have left the global nuclear power
industry at a crossroads. This Note proposes amendment of 10 C.F.R. Parts 54 and 100, which control initial
siting and relicensing of reactors, respectively, in order to remedy outdated requirements that fail to consider
the robust science of climate change, ensuring safe generation of clean nuclear power in the United States
into the next century.
I.

Introduction

Just over 25 miles south of downtown Miami’s iconic Freedom Tower sits another distinctive structure with unobstructed views of Biscayne Bay: Turkey Point Nuclear
Generating Station.1 Its location right at the edge of a pris* Jeremy A. Freiman is a third-year student at The George
Washington University Law School and serves as Senior Managing Editor of The George Washington Journal of Energy
and Environmental Law (JEEL). He completed undergraduate
studies at Florida State University, where he majored in Interdisciplinary Social Sciences and Political Science. He would
like to thank Prof. Andrew Satten, Margaret Czepiel, and the
JEEL team for their guidance during the Note-writing process,
along with his friends Jeffrey N. Ruben and Tyler S. Lipsky for
their encouragement and support.
1.
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Distance Measurement From Freedom Tower to Turkey Point Nuclear Generating Station, Google Maps, http://maps.google.com (enter “Freedom

tine shoreline may seem like a peculiar place for a sprawling nuclear power generation station in 2020. After all, the
Miami metropolitan area has been prone to increasingly
worse flooding in recent years and is often highlighted in
studies warning about the threats of sea-level rise caused
by climate change.2 Flooding can have disastrous consequences for the safe operation of nuclear reactors.3 Despite
this, Turkey Point’s two reactor units are licensed to operate through the mid-2050s.4 An additional two reactors

2.

3.
4.

Tower” in the search box; right click on the location; click “Measure distance” and trace path south to Turkey Point).
See Matthew Cappucci, Sea Level Rise Is Combining With Other Factors to Regularly Flood Miami, Wash. Post (Aug. 8, 2019), https://www.washington
post.com/weather/2019/08/08/analysis-sea-level-rise-is-combining-withother-factors-regularly-flood-miami/ [https://perma.cc/PHE6-BV2U].
See infra Section II.D.
Letter from David Drucker, Senior Project Manager, U.S. Nuclear Regul.
Comm’n (“NRC”) License Renewal Projects Branch, to Mano K. Nazar,
President/Chief Nuclear Officer, Fla. Power & Light (“FPL”) (Dec. 4,
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have recently been issued combined operating licenses.5
With potential license extensions, the Turkey Point reactors could therefore be in operation beyond 2100.6
Turkey Point is not the only U.S. coastal nuclear reactor
site seeking license extensions of existing reactor units or
expansion in the form of new reactor units.7 The Nuclear
Regulatory Commission (“NRC”) has the authority to
approve the initial siting and relicensing of nuclear power
plants.8 The NRC could exercise its authority to scrutinize
the practicality of new or continued nuclear operations in
coastal areas at risk for future flooding. Current regulations fail to give adequate precautionary consideration to
how the risks of climate change and sea-level rise will affect
the integrity of nuclear reactors for the duration of the proposed licensing period.9
The siting criteria for new nuclear power plants10 and
the relicensing process for existing plants11 fail to consider
changes to the environment that could have serious consequences for the continued safe operation of reactors.12
The acceleration of climate change does not currently play
a decisive role in the licensing process, despite the fact that
rising sea levels over the coming decades could have a substantial impact on reactor sites.13 The NRC, as regulator
of a science-driven industry, should consider the science of
climate change when making decisions regarding the siting
and licensing of U.S. nuclear reactors.
Part II of this Note will examine nuclear power both in
the United States and abroad, and provide a factual overview of the risks posed by climate change and sea-level rise,
particularly those associated with flooding at nuclear power
plants. Part III will provide an overview of the regulatory
scheme used by the NRC to manage the siting, licensing, and relicensing of nuclear power plants in the United
States. Part IV will analyze flaws in the current regulations
which allow regulators to overlook long-term risks that a
licensed plant may face. Part V will seek to address these
issues by suggesting revising 10 C.F.R. Parts 54 and 100
to include consideration of science-backed sea-level rise
projections in the relicensing and siting of nuclear power
plants, respectively. Part VI will call for action, arguing

5.

6.
7.

8.
9.
10.
11.
12.
13.

2019), https://www.nrc.gov/docs/ML1930/ML19305C879.pdf [https://
perma.cc/M88U-8KFN] [hereinafter Turkey Point 3 and 4 Renewal License
Issuance Letter].
See Letter from Robert Taylor, Acting Dir., NRC Div. of New Reactor Licensing, to Mano K. Nazar, President/Chief Nuclear Officer, FPL
(Apr. 12, 2018), https://www.nrc.gov/docs/ML1805/ML18058A461.pdf
[https://perma.cc/9F35-R2RR] [hereinafter Turkey Point 6 and 7 License
Issuance Letter].
See 10 C.F.R. § 54.31(b) (2020).
See, e.g., Press Release, Duke Energy, Duke Energy Will Seek to Renew
Nuclear Plant Licenses to Support Its Carbon Reduction Goals (Sept.
19, 2019), https://www.prnewswire.com/news-releases/duke-energy-willseek-to-renew-nuclear-plant-licenses-to-support-its-carbon-reductiongoals-300921753.html [https://perma.cc/9KKG-6DQW]; Dominion Files
to Extend Surry Operating License to 80 Years, Nuclear Energy Inst. (Oct.
22, 2018), https://www.nei.org/news/2018/dominion-files-to-extend-surry-operating-license [https://perma.cc/2M72-TMYH].
See 10 C.F.R. §§ 50, 54, 100.
See id. §§ 54.35, 100.20(c)(3).
Id. § 100.
Id. § 54.
See infra Part II.
See infra Section II.C.
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that it is the duty of regulators to reassure the American
public of the viability of safe, clean, and reliable nuclear
energy for the next century and beyond.

II.

Factual Background

A.

Framing America’s Nuclear Future Around
Turkey Point

At Turkey Point, two Westinghouse nuclear reactors, Units
3 and 4, have operated together since 197314 to produce
approximately 1,600 megawatts (MWs) of electricity.15
The site is also home to the natural gas-fired Unit 5 generator16 and decommissioned Units 1 and 2, former oil/
natural gas-fired generators.17 After being converted to
run in “synchronous condenser mode,” Units 1 and 2 now
provide voltage support to the transmission system.18 Turkey Point was Florida’s second largest electricity generating plant in 2017.19 This sprawling nuclear power plant
is situated in a fragile ecosystem at the edge of Miami’s
picturesque bay shore, practically sandwiched between two
national parks.20 Biscayne National Park immediately borders the plant to the east21 while Everglades National Park
sits approximately 15 miles to the west.22
On April 12, 2018, the NRC issued FPL a Combined
License for two additional next-generation Westinghouse
nuclear reactors, Units 6 and 7.23 Construction has yet to
begin on the project, as it has been paused by FPL until
2021 or later.24 FPL cites a desire to proceed incrementally,
14. See Turkey Point Nuclear Generating Unit 4, U.S. Nuclear Regul. Comm’n
(Apr. 30, 2018), https://www.nrc.gov/info-finder/reactors/tp4.html
[https://perma.cc/D59N-UN5S] [hereinafter Turkey Point Unit 4 Information]. Turkey Point Unit 3 began operations the year prior, in 1972. See Turkey Point Nuclear Generating Unit 3, U.S. Nuclear Regul. Comm’n (Apr.
30, 2018), https://www.nrc.gov/info-finder/reactors/tp3.html [https://
perma.cc/XH8A-3NPD] [hereinafter Turkey Point Unit 3 Information].
15. See Turkey Point Nuclear Plant: Quick Facts, Fla. Power & Light, https://
www.fpl.com/clean-energy/nuclear/turkey-point-plant.html [https://perma.
cc/YJ4G-HTXX] (last visited Jan. 26, 2020).
16. David A. Chin, The Cooling-Canal System at the FPL Turkey Point
Power Station, http://www.miamidade.gov/environment/library/reports/
cooling-canal-system-at-the-fpl-turkey-point-power-station.pdf.
17. Ten Year Power Plant Site Plan: 2015-2024, Fla. Power & Light 6
(Apr. 2015).
18. Id.
19. U.S. Energy Info. Admin., Florida Electricity Profile: Table 2B, Ten
Largest Plants by Generation (2018), https://www.eia.gov/electricity/
state/Florida/ [https://perma.cc/2YSK-PFNB] (full data tables available at
linked page).
20. See Lizette Alvarez, Nuclear Plant Leak Threatens Drinking Water Wells in Florida, N.Y. Times (Mar. 22, 2016), https://www.nytimes.com/2016/03/23/
us/nuclear-plant-leak-threatens-drinking-water-wells-in-florida.html [https:
//perma.cc/F3Q4-6WFL].
21. See Press Release, Nat’l Parks Conservation Ass’n, Extending Turkey Point
Nuclear Operations Jeopardizes Health of Biscayne National Park (Apr. 4,
2019), https://www.npca.org/articles/2142-extending-turkey-point-nuclearoperations-jeopardizes-health-of-biscayne [https://perma.cc/A3RR-V3UZ].
22. U.S. Nat’l Park Serv., Everglades National Park Map: September
2015 Geospatial PDF (2015), https://www.nps.gov/carto/hfc/carto/media/EVERmap1.pdf.
23. Turkey Point 6 and 7 License Issuance Letter, supra note 5.
24. See Fla. Pub. Serv. Comm’n, Review of Florida Power & Light Company’s Project Management Internal Controls for Turkey Point 6 &
7 Construction 1 (2018), http://www.psc.state.fl.us/Files/PDF/Publica-

NOT ALL WATER IS GOOD FOR A REACTOR CORE

77

in accordance with Florida Public Service Commission cost
recovery guidelines for nuclear plant construction, as justification.25 In addition to the expansion of the plant, FPL
has recently been issued a second 20-year license renewal for
Units 3 and 4, which will keep the reactors running until
2052 and 2053.26 Turkey Point is an instructive example:
Units 3 and 4 represent a past era of nuclear power generation in the United States, with the aging units approaching
an unprecedented fifty years in operation.27 Units 6 and 7,
with their indefinitely paused construction,28 are emblematic of the uncertain future of U.S. nuclear power.29 Taken
together, they reveal a symbolic crossroads for the nuclear
power industry around the world.30

B.

Competition, Shifting Public Opinion, and
Safety Concerns Leave Nuclear Power
Worldwide at a Critical Junction

FPL’s robust plan to secure a future for its electric output
comes at a turning point for the nuclear power industry.31
The viability of nuclear power is increasingly threatened
by competition from rapid growth in cheap natural gas.32
Between 2010 and 2017, six nuclear plants announced their
intentions to retire ahead of schedule.33 Meanwhile, capacity additions from natural gas-fired plants are expected
to total 62 gigawatts (“GW”) through 2027.34 By comparison, the entirety of the United States’ nuclear power
generating capacity in 2019 totaled 98 GW.35 Capital cost
estimates for a nuclear power plant, on a per-kilowatt basis,
are six times greater than costs for a natural gas-fired com-

25.

26.

27.
28.
29.
30.
31.
32.

33.
34.
35.
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tions/Reports/General/Electricgas/FPLNuclear/June%202018.pdf [https://
perma.cc/MW8Y-PACN].
See Mary Ellen Klas & Jenny Staletovich, FPL Postpones Tukey Point Nuclear Expansion—For at Least Four Years, Mia. Herald (May 17, 2016),
https://www.miamiherald.com/news/local/community/miami-dade/article78187457.html [https://perma.cc/MT4D-PNUT].
Turkey Point 3 and 4 Renewal License Issuance Letter, supra note 4. At
the time of this application in 2018, FPL became the first power company
in the United States to seek a second 20-year license renewal for a nuclear reactor, which would push the lifespan of each reactor to 80 years. See
Jenny Staletovich, How Long Can Turkey Point’s Reactors Stay in Business?
FPL Wants at Least 20 More Years, Miami Herald (Dec. 4, 2018), https://
www.miamiherald.com/news/local/environment/article222608440.html
[https://perma.cc/W6TY-N6FY].
See Turkey Point Unit 3 Information, supra note 14; Turkey Point Unit 4
Information, supra note 14.
See Klas & Staletovich, supra note 25.
See infra Section II.B.
See infra Section II.B.
See Robert Rehner & Darren McCauley, Security, Justice and the Energy
Crossroads: Assessing the Implications of the Nuclear Phase-Out in Germany,
88 J. Energy Pol’y 289, 289–90 (2016).
See Reid Frazier, As Nuclear Power Loses Ground to Natural Gas, Environmentalists Are Torn: Are the Risks Worth Saving It for Climate’s Sake?, State
Impact Pa. (Apr. 27, 2018, 6:00 PM), https://stateimpact.npr.org/pennsylvania/2018/04/27/as-nuclear-power-loses-ground-to-natural-gas-en
vironmentalists-are-torn-are-the-risks-worth-saving-it-for-climates-sake/
[https://perma.cc/A2NZ-8ZAX].
Natural Gas Weekly Update for Week Ending September 27, 2017, U.S. Energy Info. Admin. (Sept. 28, 2017), https://www.eia.gov/naturalgas/weekly/
archivenew_ngwu/2017/09_28/ [https://perma.cc/PT8H-DG67].
Id.
EIA Projects Generation From Coal and Nuclear Power Plants Will Plateau
After 2025, U.S. Energy Info. Admin. (Feb. 7, 2020), https://www.eia.
gov/todayinenergy/detail.php?id=42755 [https://perma.cc/7P2N-EMRM].

bined cycle plant.36 Competition has also increased with
technological advances in clean renewables like wind and
solar, which have the potential to outpace nuclear and fossil fuels.37 Overall, the U.S. Energy Information Administration expects the total nuclear power generating capacity
to decrease to 79 GW by 2050.38
The aftermath of the 2011 Fukushima nuclear accident
in Japan has also left doubts in the minds of energy decisionmakers worldwide.39 Japan’s previous plans to grow
nuclear to 50% of the island nation’s electricity generation
were quickly terminated.40 In the year prior to the accident, Japan derived approximately 30% of its electricity
from nuclear generation.41 The Japanese government’s policy as of 2015 aims to reduce the nuclear share to 22% of
electricity generation.42
Similarly, Germany generated 22.4% of its electricity
from nuclear in 2010.43 Just days after the accident at Fukushima, the German government opted to immediately close
the oldest eight of the country’s 17 nuclear power plants;
remaining plants will be entirely eliminated by 2022.44 By
2018, Germany’s nuclear power had been nearly halved to
11.7% of the country’s electricity production.45 In contrast, the NRC imposed modest safety enhancements of
existing and planned facilities and emphasized preparedness and mitigation strategies.46
Despite the limited government intervention in the
United States, public opinion in opposition to nuclear
power has steadily increased.47 In 2010, a Gallup poll
found that 62% of Americans held a favorable opinion of
36. See U.S. Energy Info. Admin., Capital Cost Estimates for Utility
Scale Electricity Generating Plants (Nov. 2016), https://www.eia.
gov/analysis/studies/powerplants/capitalcost/pdf/capcost_assumption.pdf.
		 A combined cycle power plant uses both a gas and steam turbine to improve efficiency versus a traditional simple cycle plant. See Combined Cycle
Power Plant: How It Works, Gen. Elec. Power, https://www.ge.com/pow
er/resources/knowledge-base/combined-cycle-power-plant-how-it-works
[https://perma.cc/T534-49JM] (last visited July 24, 2020).
37. See Will Wade, Cheap Gas Is Killing Nuclear, Green Power May Finish the
Job, Bloomberg (Sept. 23, 2019, 1:38 PM), https://www.bloomberg.com/
news/features/2019-09-21/cheap-gas-is-killing-nuclear-green-power-mayfinish-the-job [https://perma.cc/TDW9-NLMX].
38. EIA Projects Generation From Coal and Nuclear Power Plants Will Plateau
After 2025, U.S. Energy Info. Admin. (Feb. 7, 2020), https://www.eia.
gov/todayinenergy/detail.php?id=42755 [https://perma.cc/E63N-NVPA].
39. See Rehner & McCauley, supra note 31, at 289–90.
40. Org. for Econ. Coop. & Dev., Nuclear Energy Agency, Impacts of
the Fukushima Daiichi Accident on Nuclear Development Politics
22 (2017).
41. Id.
42. Id. The reduction has had an unintended consequence: 20 new coal power
plants will help replace the lost capacity. Noah Smith, Opinion, Japan Goes
into Reverse on Going Green, Bloomberg (Feb. 5, 2020), https://www.
bloomberg.com/opinion/articles/2020-02-05/japan-turns-to-coal-afterclosing-nuclear-power-plants [https://perma.cc/P5AC-5SKM].
43. Sarah Elise Wiliarty, Nuclear Power in Germany and France, 45 Polity 281,
282 (2013).
44. Rehner & McCauley, supra note 31, at 289.
45. Power Reactor Information System: Germany, Int’l Atomic Energy
Agency, https://pris.iaea.org/PRIS/CountryStatistics/CountryDetails.aspx?
current=DE [https://perma.cc/YT5G-Q737].
46. See Post-Fukushima Safety Enhancements, U.S. Nuclear Regul. Comm’n,
https://www.nrc.gov/reactors/operating/ops-experience/post-fukushimasafety-enhancements.html [https://perma.cc/HK7M-GWE7].
47. R.J. Reinhard, 40 Years After Three Mile Island, Americans Split on Nuclear
Power, Gallup (Mar. 27, 2019), https://news.gallup.com/poll/248048/
years-three-mile-island-americans-split-nuclear-power.aspx [https://perma.
cc/4ZB8-LDDS].
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nuclear energy and 33% did not.48 By 2019, however, a new
Gallup poll found that Americans had become squarely
split: 49% opposed, 49% in favor.49 Mass media has also
drawn public attention to issues of nuclear power; the 2019
release of Home Box Office’s mini-series Chernobyl offers
a dramatic interpretation of events surrounding the 1986
Chernobyl disaster in Ukraine.50 In particular, the series
highlights how the Soviet Union, in the shadow of the
Cold War, took a complacent attitude towards insufficient
safety features in its fleet of nuclear reactors—a misstep
that ultimately proved deadly.51 The series portrays the
Soviet government seeking to contain evidence of government wrongdoing and failing to fix known design flaws
in its reactors.52 The immense popularity of the series53
and its media attention could manifest further influence
on public opinion.54 Despite the opposition that nuclear
energy faces from the American public, it has fared better
in the United States than in other countries with nuclear
power generation.
In addition to safety concerns, environmental concerns
are deep-rooted in the opposition to nuclear energy. Nuclear
generation is touted as a “clean” source because nuclear
reactors produce zero emissions.55 However, nuclear power
plants can cause broader environmental damage to their
surroundings in the form of water and soil pollution.56 New
York’s Indian Point Energy Center, a facility with two reactors operated by Entergy, uses the nearby Hudson River as
a source of cooling for its reactors.57 New York withheld
the renewal of Indian Point’s water permit on the grounds
that the cooling system resulted in the death of nearly one
billion organisms in the river.58 Continued opposition and
pressure from state regulators led to an agreement to close
Indian Point by 2021, a victory for environmentalists.59
48. Rebecca Riffkin, For First Time, Majority Oppose Nuclear Energy, Gallup
(Mar. 18, 2016), https://news.gallup.com/poll/190064/first-time-majorityoppose-nuclear-energy.aspx [https://perma.cc/2SN3-RFRM].
49. Reinhard, supra note 47.
50. See Henry Fountain, Plenty of Fantasy in HBO’s “Chernobyl,” but the Truth
Is Real, N.Y. Times (June 2, 2019), https://www.nytimes.com/2019/06/02/
arts/television/chernobyl-hbo.html [https://perma.cc/WAX2-QY9B].
51. Chernobyl: Vichnaya Pamyat (HBO television broadcast June 3, 2019).
52. Id.
53. See Todd Spangler, HBO’s “Chernobyl” Is Now the Top-Rated TV Show on
IMDb, Variety (June 5, 2019), https://variety.com/2019/digital/news/chernobyl-top-rated-tv-show-all-time-1203233833/ [https://perma.cc/K5MSNHMM].
54. The 2019 Gallup poll was released on March 27, 2019, see Reinhard, supra
note 47, just over a month before the premiere of Chernobyl on May 6,
2019, see Chernobyl: 1:23:45 (HBO television broadcast May 6, 2019).
55. See 3 Reasons Why Nuclear Is Clean and Sustainable, U.S. Dep’t of Energy
(Sept. 25, 2018), https://www.energy.gov/ne/articles/3-reasons-why-nuclear-clean-and-sustainable [https://perma.cc/9FFH-Y8L2].
56. Radioactive Waste and Pollution, Riverkeeper, https://www.riverkeeper.org/
campaigns/stop-polluters/indian-point/radioactive-waste [https://perma.
cc/9BP3-UUZQ].
57. See Matthew L. Wald, Nuclear Plant’s Use of River Water Prompts $1.1
Billion Debate With State, N.Y. Times (Aug. 23, 2010), https://www.nytimes.com/2010/08/23/science/earth/23cooling.html [https://perma.cc/
D58R-FLAH].
58. Id.
59. See Jeff Storey, Indian Point Closure Will Put Power Supply in Flux,
Times Herald-Rec. (Dec. 15, 2018), https://www.recordonline.com/
news/20181215/indian-point-closure-will-put-power-supply-in-flux
[https://perma.cc/N9FW-6EPX]; Vivian Yee & Patrick McGeehan, Indian
Point Nuclear Power Plant Could Close by 2021, N.Y. Times (Jan. 6, 2017),
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Similarly, Turkey Point also forgoes the use of typical,
distinctively-shaped cooling towers and instead relies on a
unique system of canals which allow water to cool before
being cycled back through the plant.60 The Cooling Canal
System (“CCS”) at Turkey Point has been a target for environmentalists ever since testing indicated the system was
leaking contaminants like phosphorous, ammonia, total
nitrogen, radioactive tritium, and chlorophyll into Biscayne Bay surface water and Biscayne Aquifer groundwater.61 Even more troubling, the consequences for land and
water quality can persist beyond the cessation of nuclear
generation operations: the lengthy decommissioning process (“50 years of containment followed by up to 10 years
for decontamination”) keeps spent nuclear fuel on site and
“involves disposing of nuclear waste and decontaminating
equipment and facilities to reduce residual radioactivity.”62
The lasting consequences of operating a nuclear power
plant leave utilities and governments facing difficult questions when it comes to nuclear power’s continued viability
as a major source of generation.

C.

Understanding Climate Change, Sea-Level
Rise, and the Increased Risk of Flooding

1.

Direct Threats to Nuclear Power Plants

Environmental risks to the plant, such as climate change
and sea-level rise, amplify safety and environmental concerns around nuclear plant operations.63 For example,
although FPL argues that Turkey Point is sited 20 feet
above sea level, recent studies suggest that rising sea levels caused by climate change, combined with the threat of
natural disaster, could someday flood the plant.64 By comparison, the Fukushima Daiichi Nuclear Power Plant sat
at 33 feet above sea level when it was hit by the tsunami
that critically damaged its reactors, causing a catastrophe

60.

61.

62.

63.

64.

https://www.nytimes.com/2017/01/06/nyregion/indian-point-nuclearpower-plant-shutdown.html [https://perma.cc/X33L-GKUN].
Cooling Canal System-Habitat, Fla. Power & Light Co., https://www.fpl.
com/environment/wildlife/cooling-canal.html
[https://perma.cc/U5B5CQN4] (last visited Aug. 9, 2020); see Jenny Staletovich, Nuclear Regulators to Hear Dispute Over Cooling Canals at Turkey Point Reactors, Miami
Herald, Mar. 9, 2019, https://www.miamiherald.com/news/local/environment/article227308259.html [https://perma.cc/P9EY-VM8H].
See S. All. for Clean Energy’s Request for Hearing and Petition to Intervene
at 6, Fla. Power & Light Turkey Point Units 3 & 4, No. 50-250/251 (U.S.
Nuclear Regul. Comm’n, Aug. 1, 2018), https://www.cleanenergy.org/wpcontent/uploads/2018.08.01_SACE_HearingRequestreTurkeyPtSLRApplication.pdf.
Marta M. Gospodarczyk & Jacob Kincer, Decommissioning Nuclear Reactors
Is a Long-Term and Costly Process, U.S. Energy Info. Admin. (Nov. 17,
2017), https://www.eia.gov/todayinenergy/detail.php?id=33792 [https://
perma.cc/K7SD-KBF8].
See Mario A. Ariza & Kate Stein, Calm Before the Storm: How the American
Nuclear Industry Downplays the Threat of Climate-Induced Flooding, New
Republic (Sept. 20, 2019), https://newrepublic.com/article/154942/america-nuclear-power-plants-climate-change-risk-fukushima [https://perma.cc/
TTE2-E8E4].
See Bobby Magill, NextEra Nuclear Plant Could Have Long Life but Face
Rising Seas, Bloomberg Env’t (Mar. 29, 2018), https://news.bloombergenvironment.com/environment-and-energy/nextera-nuclear-plant-couldhave-long-life-but-face-rising-seas [https://perma.cc/3VFQ-CPGU].
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that forced the displacement of 63,000 people from their
homes and businesses.65 Seven years later, only 29,000 had
returned.66 Turkey Point is also in an area prone to natural disasters; low-lying South Florida is known as a hurricane hotspot.67 Hurricanes and the risks of accompanying
storm surge are likely to increase in intensity as a result of
climate change and rising seas.68
The NRC recognized these concerns in its environmental impact statement (“EIS”)69 for the license renewal of
Turkey Point Units 3 and 4.70 The 2019 Turkey Point EIS
noted that “[r]elative sea level rise on the East and Gulf
Coasts of the United States is likely to be higher than the
global average,” while also acknowledging projections
showing “that the frequency of the most intense storms
will increase, and rainfall will be more intense with a given
storm.”71 Despite this, the EIS did not address the issue
further, declaring that “[t]he effects of climate change on
Turkey Point Units 3 and 4 structures, systems, and components are outside the scope of the NRC staff’s license
renewal environmental review.”72 Instead, the EIS noted
that such “[s]ite-specific environmental conditions are
considered when siting nuclear power plants.”73 However,
Turkey Point Units 3 and 4 were first sited prior to 1972,
long before widespread awareness of climate change risks,
and the license renewal process will not be moving the
plant elsewhere.
The NRC has suggested other avenues for how to address
issues of climate change and sea-level rise. The NRC contends in the 2019 Turkey Point EIS that concerns about
the effects of changing environmental conditions on Units
3 and 4, and the Cooling Canal System on which they
rely, could be assessed through future safety oversight at
the plant by the NRC.74 The EIS notes that a safety review
was conducted as part of the license renewal.75 However,
65. See Martin Fackler, Devastation at Japan Site, Seen Up Close, N.Y. Times
(Nov. 12, 2011), https://www.nytimes.com/2011/11/13/world/devastationat-japan-site-seen-up-close.html [https://perma.cc/M2WQ-XZJM].
66. See Robin Harding, Fukushima Nuclear Disaster: Did the Evacuation
Raise the Death Toll?, Fin. Times (Mar. 10, 2018), https://www.ft.com/
content/000f864e-22ba-11e8-add1-0e8958b189ea [https://perma.cc/ELC6229M].
67. See Jeff Goodell, Florida’s Special Vulnerability to Hurricanes, CNN (Aug.
30, 2019), https://www.cnn.com/2017/09/10/opinions/florida-is-vulnerable-to-hurricanes-opinion-goodell/index.html [https://perma.cc/PY27BVZU].
68. See U.S. Geophysical Fluid Dynamics Lab’y, Nat’l Oceanic & Atmospheric Admin., Global Warming and Hurricanes: An Overview of
Current Research Results (2020), https://www.gfdl.noaa.gov/globalwarming-and-hurricanes [https://perma.cc/SZ87-3Y84].
69. An environmental impact statement is a type of report required by the National Environmental Policy Act when “a proposed major federal action is
determined to significantly affect the quality of the human environment.”
National Environmental Policy Act Review Process, U.S. Env’t Prot. Agency,
https://www.epa.gov/nepa/national-environmental-policy-act-review-process [https://perma.cc/Y3VJ-HZPW].
70. See Off. of Nuclear Reactor Regul., U.S. Nuclear Regul. Comm’n,
NUREG-1437, Generic Environmental Impact Statement for License Renewal of Nuclear Plants, Supplement 5, Second Renewal,
Regarding Subsequent License Renewal for Turkey Point Nuclear
Generating Unit Nos. 3 and 4, Final Report 4-120–25 (2019) [hereinafter 2019 Turkey Point 3 and 4 EIS].
71. Id. at 4-122.
72. Id. at 4-124.
73. Id.
74. See id.
75. Id. at 4-125.
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the NRC then admits in the EIS that the “safety review
does not include a flood analysis of Turkey Point Units 3
and 4.”76 Flooding is a primary threat posed by climate
change, especially in the infamously flat South Florida area
where rising seas already cause regular flooding.77

2.

Sea-Level Rise Is Amplified by More Frequent
and Intense Natural Disasters

The scientific evidence supporting climate change and sealevel rise is overwhelming.78 There are two major causes
of sea-level rise, each related to increasing global temperatures: (1) the melting of land-based ice sheets and glaciers
emptying into oceans and (2) the natural thermal expansion of water as it is heated.79 The annual rate of sea-level
rise has been accelerating in recent years.80 The accelerated
rate has the “potential to double the total sea-level rise projected by 2100 when compared to projections that assume
a constant rate of sea-level rise.”81 Since 1880, the global sea
level has increased nearly nine inches, a third of that over
just the past 25 years.82 “Even if greenhouse gas emissions
follow a relatively low pathway in coming decades,” global
mean sea level can be expected to rise at least one foot by
2100.83 In the particularly vulnerable South Florida area,
where Turkey Point is located, the 2015 Unified Sea Level
Rise Projection prepared by the Southeast Florida Regional
Climate Change Compact expects a rise of 14 to 26 inches
above 1992 mean sea level by 2060.84 As a result, the Compact recommends that local government authorities considering critical infrastructure projects with greater than
50-year design lives use the upper curve of the estimate in
their planning.85 The upper curve uses planning values of
34 inches above 1992 mean sea level in 2060 and 81 inches
above 1992 mean sea level in 2100.86
In addition to rising seas, climate change is expected to
contribute to an increase in the intensity of weather-related
natural disasters.87 A 2019 National Oceanic and Atmospheric Administration (“NOAA”) survey concluded that
76. Id.
77. See Adriana Brasilero, In Miami, Battling Sea Level Rise May Mean Surrendering Land, Reuters (July 20, 2017), https://www.reuters.com/article/
us-miami-sealevelrise/in-miami-battling-sea-level-rise-may-mean-surrendering-land-idUSKBN1A601L [https://perma.cc/37JV-LVE6].
78. See Is Sea Level Rising?, Nat’l Oceanic & Atmospheric Admin., https://
oceanservice.noaa.gov/facts/sealevel.html [https://perma.cc/59VD-C95S].
79. Id.
80. See Katie Weeman & Patrick Lynch, New Study Finds Sea Level Rise Accelerating, Nat’l Aeronautics & Space Admin. (“NASA”) (Feb. 13, 2018),
https://climate.nasa.gov/news/2680/new-study-finds-sea-level-rise-accelerating/ [https://perma.cc/6FB4-MVZZ].
81. Id.
82. Rebecca Lindsey, Climate Change: Global Sea Level, Nat’l Oceanic &
Atmospheric Admin. (Nov. 19, 2019), https://www.climate.gov/newsfeatures/understanding-climate/climate-change-global-sea-level
[https://
perma.cc/ATU2-9WDV].
83. Id.
84. Se. Fla. Reg’l Climate Change Compact, Unified Sea Level Rise Projection 1 (2015), https://southeastfloridaclimatecompact.org/wp-content/
uploads/2015/10/2015-Compact-Unified-Sea-Level-Rise-Projection.pdf.
85. Id.
86. Id.
87. See Global Warming and Hurricanes: An Overview of Current Research Results, supra note 68.
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“it is likely that greenhouse warming will cause hurricanes
in the coming century to be more intense globally and
have higher rainfall rates than present-day hurricanes.”88
Additionally, “storm-surge flooding is expected to increase
with future sea-level rise” and “coastal inundation levels
associated with tropical cyclones should increase with sealevel rise.”89 Deadly storm surges, such as those seen during Superstorm Sandy and Hurricane Katrina, are likely to
push further inland; even in the absence of a storm, more
frequent high-tide nuisance flooding is likely to cause disruption and expense in low-lying areas.90 Such nuisance
tidal flooding has already become common in MiamiDade, with some recent tides reaching peak water levels
that rival hurricanes.91 Nuclear power plants, especially
considering their long-lasting operating timelines are likely
to face risks from the combined climate change hazards of
sea-level rise and storm surge.92

3.

U.S. Government Response to Climate Change

Governments around the world have taken notice of these
projections, and in the United States, some government
agencies have developed long-term assessments and plans
related to climate change.93 The Department of Defense
(“DoD”) is “developing policies and plans to manage and
respond to the effects of climate change on DoD missions,
assets, and the operational environment.”94 A 2019 DoD
report, which reviewed the effects climate change could
have on critical DoD facilities worldwide, called climate
change a “national security issue.”95 The same report
reviewed 79 such facilities and found that approximately
two-thirds of those facilities are “vulnerable to current or
future recurrent flooding.”96 The report defined “future”
as only a 20-year timeframe (around 2040) and noted that
“[p]rojected changes will likely be more pronounced at the
mid-century mark.”97
Compared to the DoD, the NRC has not been as outspoken in its declarations regarding the risks of climate change
to the agency’s mission. In the aftermath of Fukushima, the
NRC surveyed 61 U.S. nuclear sites to assess flooding risk
and found that 55 of those sites “have reevaluated hazards
in excess of the design basis.”98 In other words, the updated
assessments revealed dangers beyond what each plant was

88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

Id.
Id.
See Lindsey, supra note 82.
See Cappucci, supra note 2.
See infra Section IV.B.
See Agencies, U.S. Glob. Change Rsch. Program, https://www.globalchange.gov/agencies [https://perma.cc/SGA6-ESU5].
Department of Defense, U.S. Glob. Change Rsch. Program, https://
www.globalchange.gov/agency/department-defense [https://perma.cc/6U8FFLHV].
U.S. Dep’t of Def., Report on Effects of a Changing Climate to the
Department of Defense 2 (2019).
Id. at 16.
Id. at 17.
Scott Flanders et al., Insights Gained From Post-Fukushima Reviews of Seismic and Flooding Hazards at Operating U.S. Nuclear Power Plants Sites 5 (2017), https://www.nrc.gov/docs/ML1713/
ML17138A169.pdf.
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designed to handle.99 In spite of the findings, the NRC
has limited any regulatory action to combat this threat.100
In January 2019, the NRC’s Commissioners voted 3-2
to reject a recommendation from NRC senior officials to
adopt regulations that would require reactor operators to
fortify plants against flooding and seismic events.101 The
majority wrote that existing regulations were sufficient
and rather than enact additional, broad regulations on a
“generic basis,” the NRC should adhere the more preferable
“site-specific process already underway.”102

D.

The Impetus for Legal Reform: The Risk of
Flooding at Nuclear Power Plants

Flooding poses risks to nuclear power plants, as safe operation of a nuclear reactor requires continuous cooling even
when the reactor is powered down.103 In modern reactors, water pumps move coolant (typically water) through
the reactor.104 In an emergency scenario, external power
sources or alternative forms of onsite generation are used to
provide power to those pumps.105 A total loss of power to
these essential pumps is possible when a reactor site is inundated with water.106 With coolant pumps not in operation,
the reactor can overheat and lose stability.107 The Fukushima Daiichi disaster is useful as an example to show why
flooding at nuclear power plants is so dangerous.

1.

Using the Fukushima Daiichi Disaster to Highlight
Safety Issues Posed by Plant Flooding

This exact scenario played out at Fukushima. At the time
of the initial earthquake, only three of the plant’s six reactors were operating.108 Standard emergency procedures
99. See id.
100. See Susan Q. Stranahan, Why Don’t U.S. Nuclear Regulators Acknowledge the
Dangers of Climate Change?, Wash. Post (Mar. 14, 2019), https://www.
washingtonpost.com/opinions/why-dont-us-nuclear-regulators-acknowledge-the-dangers-of-climate-change/2019/03/14/5a91d920-4661-11e98aab-95b8d80a1e4f_story.html [https://perma.cc/9L4Y-TZEY].
101. See id.
102. Mitigation of Beyond-Design-Basis Events, 84 Fed. Reg. 39,684, 39,720
(Aug. 9, 2019) (Views of the Commission). In a scathing dissent, Commissioner Baran lamented that the rejected regulations were meant “to be the
capstone of the agency’s response to the Fukushima Daiichi accident,” but
instead will “allow [plants] to be prepared only for the old, outdated hazards
typically calculated decades ago when the science of seismology and hydrology was far less advanced than it is today.” Id. at 39,720–21 (Separate Views
of Commissioner Baran). Commissioner Baran summarized his view on the
NRC’s decision: “nonsensical.” Id. at 39,721. Commissioner Burns, also
dissenting, alleged that the NRC was ignoring “incontrovertible evidence
that the current design bases for some plants do not address a flood hazard
identified by the licensees’ own analyses.” Id. at 39,722 (Separate Views of
Commissioner Burns).
103. See John Matson, What Happens During a Nuclear Meltdown?, Sci. Am.
(Mar. 15, 2011), https://www.scientificamerican.com/article/nuclear-energy-primer/ [https://perma.cc/4CSB-NW5G].
104. See id.
105. See id.
106. See Nat’l Diet of Japan, The Official Report of the Fukushima Nuclear Accident Independent Investigation Commission: Executive
Summary 12 (2012).
107. See Matson, supra note 103.
108. See Nat’l Diet of Japan, supra note 106, at 12.
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resulted in an automatic shutdown of the three operating
reactors upon detection of the earthquake.109 After the initial earthquake, an interruption to offsite power, combined
with the shutdown of the three operating onsite reactors,
left the plant’s pumps reliant on backup emergency diesel generators.110 The ensuing tsunami overwhelmed the
plant’s seawall, which resulted in flooding in the plant’s
basement levels and failure of the diesel generators.111 A
battery-based secondary backup generator system kept
the pumps operating for another day, but the pumps ultimately failed after battery power was exhausted, resulting
in a meltdown (“melting of a plant’s nuclear fuel rods”112)
of Units 1 through 3.113
The core meltdown released significant amounts of
radioactive contamination that was disbursed both aerially and into the adjacent Pacific Ocean. As of 2017, the
evacuation areas created following the Fukushima disaster encompassed 371 square kilometers.114 The release of
radioactive material into the Pacific Ocean necessitated the
construction of an underground “ice wall” composed of
frozen dirt.115 Prior to the wall’s construction, the damaged reactor buildings were flooded with an estimated
40,000 gallons of water per day,116 which the Tokyo Electric Power Company (“TEPCO”) pumped into storage
tanks in an effort to contain the now-radioactive water.117
The flooding also prevented more extensive cleanup efforts
within the plant’s walls. Even after years of construction
to create the ice wall, groundwater seepage continues to be
an issue at Fukushima, despite TEPCO promising that the
publicly-funded $324 million project would limit the flow
of groundwater to “nearly nothing.”118

2.

Using the Fukushima Daiichi Disaster to
Highlight Risks to the Surrounding Population
From an Accident

The release of radioactive material presents elevated risks to
the surrounding environment and those living and working within it. A World Health Organization (“WHO”)
109. See id.
110. See id.
111. See id.
112. Joshua E. Keating, What Happens During a Nuclear Meltdown?, Foreign
Pol’y (Mar. 14, 2011), https://foreignpolicy.com/2011/03/14/what-happens-during-a-nuclear-meltdown/ [https://perma.cc/HT5L-DU8V].
113. See Timeline for the Fukushima Daiichi Nuclear Power Plant Accident, Org.
for Econ. Coop. & Dev., Nuclear Energy Agency (Mar. 7, 2012),
https://web.archive.org/web/20131029191924/http://www.oecd-nea.org/
press/2011/NEWS-04.html [https://perma.cc/8RCT-Q7QC].
114. Transition of Evacuation Designated Zones, Fukushima Prefectural
Gov’t, https://www.pref.fukushima.lg.jp/site/portal-english/en03-08.html
[https://perma.cc/69KB-CP6F].
115. See Martin Fackler, Japan’s $320 Million Gamble at Fukushima: An Underground Ice Wall, N.Y. Times (Aug. 29, 2016), https://www.nytimes.
com/2016/08/30/science/fukushima-daiichi-nuclear-plant-cleanup-icewall.html [https://perma.cc/R4RX-HZHM].
116. Id.
117. See id.
118. Aaron Sheldrick & Malcolm Foster, Tepco’s “Ice Wall” Fails to Freeze Fukushima’s
Toxic Water Buildup, Reuters (Mar. 8, 2018), https://www.reuters.com/article/us-japan-disaster-nuclear-icewall/tepcos-ice-wall-fails-to-freeze-fukushimas-toxic-water-buildup-idUSKCN1GK0SY [https://perma.cc/MPE2MKDV].
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summary indicated that the twelve most exposed workers
at the Fukushima plant were likely to exhibit “an increased
risk of developing thyroid cancer and other thyroid
disorders.”119 An additional 160 workers at the plant also
had “an increased risk of cancer,” but these occurrences
would be undetectable due the difficulty of taking statistically accurate measurements.120 Food supplies were also
affected by “[r]adioactive iodine and caesium in concentrations above Japanese regulatory limits.”121 Aside from the
direct consequences of radiation, the resulting evacuation
of the surrounding area contributed to health risks among
the population, particularly among vulnerable communities such as individuals with disabilities, older populations, and young children.122 The stress that comes with an
evacuation and relocation has caused a spike in mortality,
diabetes, and mental health problems.123 The WHO found
that the population was “suffering from psycho-social and
mental health impact [sic] following relocation, ruptured
social links of people who lost homes and employment,
disconnected family ties and stigmatization.”124 The severe
human consequences of this disaster underscore the vital
need for proactive government intervention and regulation
that ensures secure operation of nuclear reactors even in
the midst of future extraordinary natural conditions, particularly in vulnerable areas like South Florida.

III.

Legal Background

The NRC license renewal process is described in 10 C.F.R.
Part 54, which contains a fairly lengthy collection of requirements for issuance of a license.125 Contents of renewal
applications include general information required by
§ 54.19, technical information and specifications required
by § 54.21–22, and environmental information required
by § 54.23.126 Renewal applications are forwarded to the
NRC’s Advisory Committee on Reactor Safeguards, which
conducts a review and report on the application pursuant
to § 54.25.127 Standards for issuing a renewed license are
addressed in § 54.29, which grants the NRC the authority
to issue renewed licenses to plants in conformance with the
current licensing basis (“CLB”), a set of operating standards
issued by the NRC to specific plants.128
Licensing standards for renewals also emphasize that the
aging of plant equipment, structures, and components will
affect the operation of a reactor.129 The standards require
that operators act on matters identified by the aging man119. FAQs: Health Consequences of Fukushima Daiichi Nuclear Power Plant
Accident in 2011, World Health Org., https://www.who.int/ionizing_radiation/a_e/fukushima/faqs-fukushima/en/ [https://perma.cc/AFY7SQJX] (last visited Jan. 26, 2020).
120. Id.
121. Id.
122. See id.
123. See id.
124. Id.
125. See 10 C.F.R. § 54 (2020).
126. See id.
127. See id. § 54.25.
128. See id. § 54.29, .3.
129. See id. § 54.29(a).
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agement review and time-limited aging analysis developed
as part of the application’s technical information.130 The
review and analysis are directed towards internal engineering upkeep of the reactor structure and components rather
than external factors that may affect the reactor over the
proposed license period.131 As interpreted by the NRC staff
in its review of Turkey Point’s renewal license, the purpose
of the safety review contained in Part 54 “is to verify that
the applicant has identified aging effects that could impair
the ability of structures and components within the scope
of license renewal to perform their intended functions, and
to demonstrate that these effects will be adequately managed during a period of extended operation.”132
Compliance with the environmental protection regulations of 10 C.F.R. Part 51, Subpart A is also a factor in
renewal.133 The subpart contains the NRC’s implementation of Section 102(2) of the National Environmental Policy Act (“NEPA”).134 NEPA requires that agencies “include
in every recommendation or report on proposals for legislation and other major Federal actions significantly affecting
the quality of the human environment.”135 This analysis is
concentrated on the environmental effects of the nuclear
plant, not on the environment affecting the plant.136
The NRC evaluates a location’s environmental suitability for nuclear power operations during the siting phase
when operators seek an initial license.137 The current siting criteria for new nuclear plants requires consideration of
the “[p]hysical characteristics of the site, including seismology, meteorology, geology, and hydrology.”138 It includes
a requirement that “[t]he maximum probable flood . . . be
estimated using historical data.”139 However, in siting new
power plants built after 1993, it appears that the NRC regulations base maximum probable floods on historical data
that is potentially outdated rather than on future projections that would take into account sea-level rise caused by
the recent accelerated effects of climate change.140
For example, in its license application for Turkey Point
Units 6 and 7, FPL originally submitted water level data
that the NRC staff found to have “shortcomings”; the most
recent measurements were taken in 1981.141 The NRC
staff pushed back on this, but ultimately allowed use of
the data set after FPL showed a correlation with a more
current set of data taken at a different location.142 None-

theless, the NRC staff used this historical sea-level rise data
set to predict a long-term trend for the site.143 The NRC
Final Safety Evaluation Report for Turkey Point Units 6
and 7 notes how FPL argued that climate change studies
showing potential changes to the Turkey Point area “are
speculative and become even less certain for specific areas
or locations.”144 The NRC staff responded in the report by
observing that “NUREG-0800, Section 2.3.1, states that
historical data used to characterize a site should extend over
a significant time interval to capture cyclical extremes.”145
Consistent with that guidance, the staff opted to use 100year historical data and pointed to safety reviews, as part of
required continued compliance with the license basis, as a
mechanism for future oversight.146 Turkey Point is not an
exception to the rule, as the same methodology was used
in the NRC’s 2012 Final Safety Evaluation Report for two
new reactors being constructed at Georgia’s Vogtle Electric
Generating Plant.147 Initial siting criteria thus includes no
explicit requirement that the NRC consider any meaningful scientific projections which could proactively address
the threats accelerating sea-level rise might pose to the site
over the several decades plants are likely to operate.
The renewal regulations contained in Part 54 require
adherence to the CLB,148 which in turn includes the siting
regulations contained in Part 100.149 Nevertheless, with
that siting criteria limited in the scope of its analysis,150 the
question of the plant’s continued suitability for operations
over the course of the renewed license depends on its ability to assure the NRC of continued compliance with safety
regulations. In the case of Turkey Point, the NRC EIS
takes a wait-and-see approach to managing the effects of
climate change, with the staff writing that “[i]f new information about changing environmental conditions (such as
rising sea levels that threaten safe operating conditions or
challenge compliance with the plant’s technical specifications) becomes available, the NRC will evaluate the new
information to determine if any safety-related changes are
needed . . .”151 The NRC’s siting and licensing regulations
play a key role in crafting solutions that prepare America’s
nuclear plants for the realities of climate change.

130. See id.
131. See id. § 54.21.
132. Off. of Nuclear Reactor Regul., U.S. Nuclear Regul. Comm’n,
Safety Evaluation Report: Related to the Subsequent License Renewal of Turkey Point Generating Units 3 and 4 1–3 (2019), https://
www.nrc.gov/docs/ML1919/ML19191A057.pdf [hereinafter 2019 Turkey
Point 3 and 4 Safety Report].
133. See id. § 54.29(b).
134. See id. § 51.2.
135. 42 U.S.C. § 4332(C).
136. See 10 C.F.R. § 51.71(b).
137. See id. § 100.21.
138. Id. § 100.20(c)(1).
139. Id. § 100.20(c)(3) (emphasis added).
140. See id.
141. U.S. Nuclear Regul. Comm’n, Final Safety Evaluation Report for
the Turkey Point Units 6 and 7 Combined License Application:
Site Characteristics 2-120 (2016), https://www.nrc.gov/docs/ML1626/
ML16264A045.pdf [https://perma.cc/MS6Q-AM6X].
142. See id. at 2-121.

The shortcomings of the current regulatory scheme are
evident at several junctures, for example where plant
operators are proposing new reactors or requesting license
extensions. Without making a commitment to using pro-
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143. See id. at 2-120–21.
144. See id. at 2-50.
145. See id.
146. See id.
147. U.S. Nuclear Regul. Comm’n, Final Safety Evaluation Report Related to the Combined Licenses for Vogtle Electric Generating
Plant, Units 3 and 4 2–34 (2012), https://www.nrc.gov/reading-rm/doccollections/nuregs/staff/sr2124/v1/ [https://perma.cc/6XQP-P2UM] [hereinafter Vogtle 3 and 4 Safety Report].
148. See 10 C.F.R. § 54.33 (2020).
149. See id. § 54.3.
150. See id. § 100.20(c)(3) (“historical data”).
151. 2019 Turkey Point 3 and 4 EIS, supra note 70, at 4-124.
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jections backed by climate change science, the NRC leaves
itself in a contradictory position of asserting that plants are
safe when evidence may suggest otherwise.152 The importance of adopting adequate regulations is demonstrated by
the severe consequences when regulatory failings impact
nuclear plant safety.153 When contemplating an ideal regulatory scheme, it is critical to consider how the NRC’s
licensing timeframe interacts with the probable timeframe
of operations for a new, existing, or decommissioned reactor.154 Furthermore, with the uncertain viability of nuclear
generation in the United States as a backdrop,155 there
are now several U.S. plants that are eligible for or under
consideration for renewal, but many of those plants are in
jeopardy due to the long-term negative impacts of climate
change and sea-level rise, particularly flooding.156

A.

The Failings of the Current Regulatory Scheme

1.

Initial Siting and License Renewal of
Individual Reactors

The current regulatory arrangements for initial plant siting
and license renewal are contained in 10 C.F.R. Parts 100
and 54, respectively.157 Part 100 is divided between two
subparts, with Subpart B containing site evaluation factors
for nuclear plant applications after January 10, 1997.158
Subpart B has three principal divisions for site criteria:
population characteristics, the presence of “man-related
hazards” such as airports or military bases, and physical
characteristics.159 Physical characteristics include “seismology, meteorology, geology, and hydrology.”160 Hazards falling under these fields of study “must be evaluated and site
characteristics established such that potential hazards from
such routes and facilities will pose no undue risk.”161 Part
100 requires that regulators estimate the “maximum probable flood . . . using historical data.”162 As discussed, historical flood data cannot accurately capture the enhanced
flooding risks posed by sea-level rise.163 Using historical
flood data tells regulators to plan for the future by, counterintuitively, looking back 100 years instead of looking
forward 100 years by using the latest scientific studies. Part
54 incorporates Part 100 by reference by requiring reactor
operators to follow Part 100 for the duration of the proposed licensing term.164
152. See infra Section IV.A.
153. See infra Section IV.A.
154. See infra Section IV.B.
155. See supra Section II.B.
156. See infra Section IV.B.
157. 10 C.F.R. §§ 54, 100 (2020).
158. Id. § 100.20–23. Since this Note advocates for amendments to the siting
criteria for new plants, close consideration will be given to Subpart B, as it
constitutes the most current requirements for plant siting.
159. See id. § 100.20.
160. Id. § 100.20(c).
161. Id. § 100.21(e).
162. See id. § 100.20(c)(3).
163. See supra Part III.
164. See 10 C.F.R. § 54.35.

84

2.

Nuclear Power Plant Safe Design Certification
vs. Siting of Plants

For certifying the actual design of nuclear power plants,
rather than the site suitability itself, regulations contained
in 10 C.F.R. Part 50, app. A outline the design requirements
for protection against natural phenomena.165 The design
criteria for reactors contemplate specific, short-term natural disasters, such as “earthquakes, tornadoes, hurricanes,
floods, [and] tsunami[s],” with estimates of these based on
what has been “historically reported” in the plant’s area.166
All of these are important to guard against, but it is apparent that existing regulations governing reactor design do
not require regulators to consider how natural disasters like
hurricanes, storm surge, and flooding may become more
frequent and severe due to climate change and related sealevel rise.167 Additionally, Part 50, app. A focuses more on
a nuclear power plant’s design generally168 rather than on
the suitability of the location as in Part 100.169 Accordingly, it would be more appropriate to address locationbased climate change concerns in a proposed siting process
contained in Part 100.

3.

Lack of Commitment to the Latest Science
in Practice

In the 2019 Turkey Point EIS, completed as required by
relicensing regulations, the NRC staff discuss relevant sealevel rise studies that would otherwise not be required in
Part 50, Part 54, or Part 100.170 Specifically, the review
contemplated the Unified Sea Level Rise Projection prepared by the Southeast Florida Regional Climate Change
Compact.171 While the Compact recommends using the
projection’s upper curve measures when planning critical
infrastructure projects with over 50-year design lives,172
the NRC staff cast doubt on the upper curve, calling its figures “conservative or bounding estimates.”173 So, although
it is encouraging that the NRC staff admitted that climate
change was likely to have “broader implications for public health, water resources, land use and development, and
ecosystems,” the staff declined to take the discussion further by looking at how those studies impact the viability of
continued operations.174 Instead, the NRC staff declared
sea-level rise concerns as properly addressed under design
certification and siting processes described in Part 50,
app. A and Part 100, respectively.175 These regulations do
not compel a consideration of studies similar to the those
reviewed, and ultimately ignored, by the NRC staff in the
165. See id. § 50, app. A.
166. Id.
167. See Global Warming and Hurricanes: An Overview of Current Research Results, supra note 68.
168. 10 C.F.R. § 50, app. A.
169. Id. § 100.20.
170. See 2019 Turkey Point 3 and 4 EIS, supra note 70, at 4-120–24.
171. See id. at 4-122.
172. See Se. Fla. Reg’l Climate Change Compact, supra note 84, at 1.
173. 2019 Turkey Point 3 and 4 EIS, supra note 70, at 4-123.
174. Id. at 4-124.
175. See id.
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2019 Turkey Point EIS.176 In fact, in the Final Safety Evaluation Report for the Turkey Point Units 3 and 4 Renewal
released three months earlier, flooding is rarely mentioned
and the Compact’s alarming projection does not appear.177
The Turkey Point EIS is ultimately a NEPA-mandated process that revolves around the impact the plant will have on
the environment,178 yet the NRC-mandated safety evaluation, which should logically consider environmental risks
to the plant, appears less interested in reviewing critical
climate change projections.179

4.

Investigator Findings at Fukushima Emphasize
the Importance of Adequate Regulation on
Site Safety

The risks of a nuclear accident from flooding180 highlight
the importance of adequate regulation by the NRC in
the siting and licensing of plants. While the chain reaction of an earthquake and a tsunami which together led
to the Fukushima accident may appear to be an isolated,
unfortunate occurrence, the final report of the Fukushima
Nuclear Accident Independent Investigation Commission
determined that “[t]he direct causes of the accident were all
foreseeable prior to March 11, 2011.”181 The Commission
added that operators, regulators, and trade groups “all failed
to correctly develop the most basic safety requirements.”182
As early as 2006, regulators and TEPCO were aware that
a tsunami had the potential to cause a loss of electricity at
the site and that reactor core damage could occur if coolant pumps failed to operate as a result of a “larger than
assumed” tsunami.183 Despite earlier opportunities to
implement preventative measures, regulators and TEPCO
“either intentionally postponed putting safety measures in
place, or made decisions based on their organization’s selfinterest, and not in the interest of public safety.”184 The
Commission report concludes that because regulators “had
firmly committed themselves to the idea that nuclear power
plants were safe, they were reluctant to actively create new
regulations” and consequently failed to take “a strong position on behalf of the public.”185

176. See 10 C.F.R. § 50, app. A., § 100.20 (2020).
177. See 2019 Turkey Point 3 and 4 Safety Report, supra note 132.
178. See supra Part III.
179. See 2019 Turkey Point 3 and 4 Safety Report, supra note 132.
180. See supra Section II.D.
181. Nat’l Diet of Japan, supra note 106, at 16.
182. Id.
183. Id.
184. Id.
185. Id. at 17.
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B.

Regulation Is Needed to Address the Threats of
Climate Change and Sea-Level Rise

1.

Consideration of Sea-Level Rise Under a
Proper Timeframe

The lifetime of a nuclear plant in the United States from
dirt to decommissioning can exceed 100 years. Returning
to Turkey Point as an example, Units 6 and 7, on which
FPL has paused construction,186 are licensed to operate
for 40 years.187 Assuming the units commence operations
in 2025, the initial combined license will not expire until
2065. Prior to expiration of that initial license, under current regulations, FPL could apply for a 20-year license
renewal—as it has done with Units 3 and 4188—that
would extend term through 2085, with the potential for a
second 20-year renewal at expiration that could push the
timeframe into the next century.189
These long-term planning concerns arise not just with
the planned Units but with the currently operating units
as well. Turkey Point Units 3 and 4 have been granted
license renewals that expire in 2052 and 2053.190 Current
procedures allot a 50- to 60-year timeframe for containment and decontamination after the expected conclusion
of the 80-year operating terms of Units 3 and 4.191 By the
time Units 3 and 4 are fully decommissioned, even using
a conservative 50-year decommissioning period, well over
100 years will have passed since Unit 3 first began operation in 1972.192 Under any scenario, based on current
plans by FPL, it is likely that the Turkey Point plant will
conduct some form of nuclear operations into the next century, whether it be generation or decommissioning. These
future activities, when considered with the most extreme
estimates of sea-level rise by 2100,193 emphasize the importance of long-term planning and rulemaking by NRC to
guide operators on best practices.
With the threat of flooding insufficiently addressed in
the EIS, and the NRC referring to such threats as questions for the plant siting process, it remains unclear when
and how during the license renewal process such problems
could be addressed and given full consideration by the
NRC.194 License renewal is meant to consider influences
that will affect Units 3 and 4 for the remainder of their
service life and during decommissioning, but key components of the process have discounted critical risks posed by
climate change and sea-level rise. Pointing to future review
as a mechanism for oversight gives the disquieting impression that the license renewal process overlooks evident risks
186. See Fla. Pub. Serv. Comm’n, supra note 26, at 1.
187. U.S. Nuclear Regul. Comm’n, Combined License: Turkey Point Unit
6, at 22 (2018), https://www.nrc.gov/docs/ML1708/ML17088A295.pdf;
U.S. Nuclear Regul. Comm’n, Combined License: Turkey Point Unit
7, at 22 (2018), https://www.nrc.gov/docs/ML1708/ML17088A311.pdf.
188. See supra Section II.A.
189. See 10 C.F.R. § 54.29(a) (2020).
190. Turkey Point 3 and 4 Renewal License Issuance Letter, supra note 4.
191. See Gospodarczyk & Kincer, supra note 62.
192. Turkey Point Unit 3 Information, supra note 14.
193. See supra Section II.C.
194. See 2019 Turkey Point 3 and 4 EIS, supra note 70, at 4-124.
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instead of embracing this important stage of the regulatory
process to proactively assert necessary regulatory authority.

3.

2.

Other plants, including the St. Lucie and Brunswick sites,
are situated in areas prone to water inundation and similarly face long-term flooding threats from sea-level rise.201
Approximately 130 miles north of Turkey Point,202 FPL
owns St. Lucie Nuclear Power Plant, which operates two
nuclear reactors on Hutchinson Island, Florida.203 FPL’s
informational materials state that St. Lucie “is elevated
20 feet above sea level to protect against flooding and
extreme storm surges.”204 Edwin Lyman, director of the
Nuclear Power Safety Project for the Union of Concerned
Scientists,205 has expressed skepticism that the plant is
capable of withstanding extreme storms.206 Lyman points
to a 2017 NRC study on flooding risk that found that peak
floodwaters would leave an “available physical margin for
[structures, systems, and components]” of 3.6 inches and
5.1 inches for St. Lucie’s Units 1 and 2, respectively.207 As
Lyman told the local newspaper in 2019, “[u]sually, adequate margin is measured in feet . . . not inches.”208 Even
after FPL certified compliance with post-Fukushima NRC
guidelines, NRC inspectors on site found “six electrical
conduits with missing seals in one of the emergency core
cooling systems.”209 Two years later, on January 9, 2014,
an intense storm at St. Lucie flooded the plant with 50,000
gallons of seawater, disabling core cooling pumps servicing
Unit 1.210 The NRC issued a formal Notice of Violation,
which alleged that “structures and components whose failure could prevent safe shutdown of the plant or result in
significant uncontrolled release of radioactivity were not
protected from the effects of high water levels.”211

Problems May Occur When Not Considering
the Full Timeframe

Within the Turkey Point Units 3 and 4 EIS, the NRC staff
writes that “sea level rise is likely to continue gradually,”
and that “adaptation is possible.”195 While this is true, confronting these issues under such an approach then becomes
a question of “if not now, then when.” Adaptation is a
reactionary method to minimizing threats facing a nuclear
plant and is likely to allow for less time to develop and
implement safety measures, all of which will come after
substantial investment has already gone into a project. A
precautionary approach to safety benefits all stakeholders.
The NRC can assure the public that the plant being built,
or renewed for continued operation, will be safe and built
to withstand all potential threats for the duration of the
licensing period. This is in accordance with its inherited
responsibility to regulate nuclear facilities “in the national
interest to assure the common defense and security and to
protect the health and safety of the public.”196 Stakeholders
have the added benefit of understanding the costs of the
project at the time it is approved, rather than bracing for
potential injections of capital based on future rulemaking.
A precautionary approach would also translate into potential savings for electricity consumers, as ratepayers contribute financially to recouping the costs of building new
plants through correlated increases in electricity rates.197
During the NRC’s survey of U.S. reactor sites in the
immediate aftermath of Fukushima, inspectors investigated each facility and reviewed its flood prevention
plans.198 Inspectors completed a report verifying that each
licensee was following key safety measures in alignment
with the findings of Fukushima investigators.199 At Turkey
Point, the NRC verified that Turkey Point was in compliance with NRC Inspection Procedure 71111.01, “Adverse
Weather Protection,” Section 02.04, “Evaluate Readiness
to Cope with External Flooding.”200 In the short-term,
compliance with NRC Inspection Procedure 71111.01
indicates that Turkey Point is prepared for flooding. But,
even with added safety measures, this routine inspection
may not accurately account for the plant’s ability to handle
extreme flooding within the next century unless serious
consideration is given to climate change and sea-level rise.
195. Id. at 4-122.
196. 42 U.S.C. § 2012(e) (This congressional finding was made in the Atomic
Energy Act, establishing the Atomic Energy Commission, the NRC’s legal predecessor).
197. See Ivan Penn & Ryan Menezes, Californians Are Paying Billions for Power
They Don’t Need, L.A. Times (Feb. 5, 2017), https://www.latimes.com/projects/la-fi-electricity-capacity [https://perma.cc/QDN2-BJWS].
198. See Letter from Daniel W. Rich, Chief., NRC Reactor Projects Branch 3, to
Mano Nazar, EVP/Chief Nuclear Officer, FPL 1 (May 13, 2011), https://
www.nrc.gov/docs/ML1113/ML111330163.pdf [https://perma.cc/DZB8DBDJ] [hereinafter 2011 Turkey Point Inspection Letter].
199. See id.
200. See id. at 12.
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201. See Shane Shifflet & Kate Sheppard, How Rising Seas Could Sink Nuclear
Plants on the East Coast, HuffPost (Dec. 6, 2017), https://www.huffpost.
com/entry/maps-rising-seas-storms-threaten-flood-coastal-nuclear-powerplants_n_5233306 [https://perma.cc/CVJ5-ZVE2].
202. Distance Measurement from St. Lucie Nuclear Power Plant to Turkey Point
Nuclear Generating Station, Google Maps, http://maps.google.com (enter
“St. Lucie Nuclear Power Plant” in the search box; right click on the location; click “Measure distance” and trace path south to Turkey Point).
203. See St. Lucie, Fla. Power & Light, https://www.fpl.com/clean-energy/pdf/
st-lucie-factsheet.pdf [https://perma.cc/6T4K-WHHF].
204. Id.
205. Edwin Lyman, Union of Concerned Scientists, https://www.ucsusa.org/
about/people/edwin-lyman [https://perma.cc/UA45-CYY5].
206. See Lindsey Leake, St. Lucie Nuclear Plant to Power Down During Hurricane Dorian, Treasure Coast Newspapers (Aug. 30, 2019), https://www.
tcpalm.com/story/news/2019/08/30/fpl-st-lucie-nuclear-power-plant-prepared-hurricane-dorian/2164676001/ [https://perma.cc/C7AT-QTAZ].
207. Letter from Frankie Vega, Project Manager, NRC Beyond-Design-Basis
Mgmt. Branch, to Mano Nazar, President/Chief Nuclear Officer, FPL 4
(Dec. 15, 2017), https://assets.documentcloud.org/documents/6368371/
NRC-letter-to-St-Lucie-Nuclear-Power-Plant.pdf [https://perma.cc/NUT3666U].
208. Leake, supra note 206.
209. Megan Molteni, This Nuclear Power Plant Is Designed Like Fukushima—and
Florence Is Headed Straight for It, Mother Jones (Sept. 14, 2018), https://
www.motherjones.com/environment/2018/09/this-nuclear-power-plant-isdesigned-like-fukushima-and-florence-is-heading-straight-for-it/ [https://
perma.cc/32H5-MHSQ].
210. See Letter from Victor M. McCree, Reg’l Adm’r, NRC, to Mano Nazar,
EVP Nuclear/Chief Nuclear Officer, FPL Enclosure 1 (Nov. 19, 2014),
https://www.nrc.gov/docs/ML1432/ML14323A786.pdf [https://perma.cc/
QTY3-2ENL].
211. Id. at Enclosure 2.
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Approximately 18 miles south of Wilmington, North
Carolina,212 Duke Energy operates the Brunswick Nuclear
Plant with its two nuclear reactor units, the first of which
began operation in 1975.213 The plant, like St. Lucie, is said
to sit 20 feet above sea level.214 A 2017 NRC assessment,
conducted as part of the post-Fukushima nationwide plant
evaluations, found that Brunswick’s current design basis
for flooding only accounted for a 3.6 foot surge at “site
safety related buildings.”215 In April 2018, the NRC sent
Duke Energy a letter stating that “the reevaluated flood
hazard results for the local intense precipitation, streams
and rivers, failure of dams and onsite water control/storage
structures, storm surge, and tsunami flood-causing mechanisms were not bounded by the current design basis.”216
The NRC accordingly requested “an integrated assessment
in order to address these reevaluated flood hazards.”217 Five
months later, as Brunswick braced for Hurricane Florence,
Duke was projecting a maximum storm surge of seven feet
at safety-related buildings, nearly double what the 2017
assessment found to be acceptably safe.218 Duke shut down
both of the site’s reactors prior to the storm’s arrival, but
subsequent flooding of surrounding roads left the plant
inaccessible to employee vehicles in the aftermath of the
storm.219 Despite these issues and in the face of the potential for more extreme events in the future, just one year
later Duke, citing the “reliably provided . . . clean and costeffective power” from nuclear power plants, announced
plans to apply for a license renewal for Brunswick, which,
if granted, would extend the license’s expiration date by
twenty years.220

4.

Building for the Worst-Case Scenario vs.
Implementing Adaptative Measures

The NRC has not neglected its duty to administer existing
safety measures developed to ensure the integrity of U.S.
nuclear reactors. However, the NRC must contemplate the
risks of more frequent and extreme flooding related to climate change and rising sea levels at the siting and initial
212. Distance Measurement from Brunswick Nuclear Plant to Wilmington, NC,
Google Maps, http://maps.google.com (enter “Brunswick Nuclear Plant”
in the search box; right click on the location; click “Measure distance” and
trace path north to Wilmington).
213. See Brunswick Nuclear Plant Fact Sheet, Duke Energy (Sept. 2019),
https://news.duke-energy.com/_gallery/get_file/?file_id=58515fb72cfac
22173a11cc5 [https://perma.cc/3ZQJ-LZKQ].
214. Molteni, supra note 209.
215. Letter from Juan Uribe, Project Manager, NRC Hazards Mgmt. Branch,
to William R. Gideon, Site Vice President, Brunswick Steam Electric Plant
tbl.1 (Mar. 16, 2017), https://www.nrc.gov/docs/ML1707/ML17072A364.
pdf.
216. Letter from Juan F. Uribe, Project Manager, NRC Beyond-Design-Basis
Mgmt. Branch, to William R. Gideon, Site Vice President, Brunswick
Steam Electric Plant 1 (Apr. 16, 2018), https://www.nrc.gov/docs/ML1808/
ML18089A055.pdf.
217. Id.
218. Molteni, supra note 209.
219. Scott DiSavino, Duke Energy’s Brunswick Nuclear Plant Stranded by Flooding
from Florence, Reuters (Sept. 17, 2018), https://www.reuters.com/article/
storm-florence-duke-energy-nuclearpower/duke-energys-brunswick-nuclear-plant-stranded-by-flooding-from-florence-idUSL2N1W30ZQ [https://
perma.cc/LUN2-KWXB].
220. See Press Release, Duke Energy, supra note 7.
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licensing stages for new reactors. It must also reevaluate
these risks during any subsequent license renewals. At all
times, risk should be calculated using the latest, most conservative estimates for the lifetime of the reactor being proposed in each regulatory process. The hazards of climate
change are too great to ignore during critical phases of the
nuclear reactor regulatory process. The threat of flooding can never be wholly addressed by after-the-fact safety
devices like “doors, barriers, and penetration seals,”221
which can be prone to failure. Building on higher ground
after consideration of worst-case scenarios for sea-level rise
and flooding provides a superior level of assurance. While
some may argue that the impacts associated with climate
change are too uncertain, the wait and see approach to
regulation could be too little, too late, as was the case at
Fukushima. Preemptive initiatives taken by regulators like
the NRC can eliminate a nuclear plant’s reliance on adaptive safety measures, which do not always have the fortitude to protect against the overwhelming hazards arising
from climate change.

V.

Solution/Proposal

A.

Proposed Amendments to 10 C.F.R. Part 100:
“Reactor Site Criteria”

Part 100, Subpart B, “Evaluation Factors for Stationary
Power Reactor Site Applications on or After January 10,
1997,”222 should be amended to account for the serious,
long-term threats of climate change and sea-level rise. Specifically, § 100.20(c)(3), beginning with the second sentence (“The maximum probable . . .”),223 should be split
off to create § 100.20(c)(4), an additional criterion under
§ 100.20(c), which contains reactor site criteria related to
“[p]hysical characteristics of the site.”224
The words “must be estimated using historical data”225
should be stricken and replaced with the following: “must
be estimated using a combination of historical data and
scientific projections.” Furthermore, the following sentence
should be added to the newly-created §100.20(c)(4): “Scientific projections sourced for the purposes of this section
shall estimate the maximum probable flood, along with the
potential for seismically induced floods, using the current,
best-available climate science assessments for a 100-year
timeframe beyond the initial proposed licensing date.”
The most glaring red flag in the current reactor site criteria contained in Part 100, Subpart B is just six words:
“must be estimated using historical data.”226 This provision, which refers to estimations of the “maximum probable flood along with the potential for seismically induced

221. 2011 Turkey Point Inspection Letter, supra note 198, at 12.
222. 10 C.F.R. §§ 100.20–23 (2020).
223. Id. § 100.20(c)(3).
224. Id. § 100.20(c).
225. Id. § 100.20(c)(3).
226. Id.
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floods,”227 is obsolete and requires revision. The proposed
revision considers the long-term risks of climate change
and sea-level rise228 by requiring the consideration of scientific, forward-looking studies.
The use of historical flood data alone cannot adequately
capture the risks that face nuclear reactor sites.229 The initial licensing period for a newly constructed reactor is 40
years, and two license renewals, like those issued to Turkey
Point Units 3 and 4, can double that to 80 years.230 Combined with the lengthy decommissioning period, a new
reactor site being considered by the NRC could be used for
nuclear energy production and decontamination for over
100 years.231Therefore, the scientific studies used for calculating flood potential under the proposed § 100.20(c)
(4) should contemplate a 100-year time frame beyond the
initial licensing date. The NRC readily granted a second
license renewal to Turkey Point Units 3 and 4232 and should
anticipate that operators intend to maximize the license
renewal process to ensure long-term reactor operation to
help recoup the costs of their high-priced investments.
The proposed § 100.20(c)(4) further emphasizes the
importance of using science-backed projections to calculate flooding risk to reactor sites by explicitly listing the use
of such projections in § 100.20(c)’s required evaluation of
a site’s “[p]hysical characteristics.”233 Additionally, separate
listing impliedly broadens the use of forward-looking scientific studies in all aspects of the physical characteristics
evaluation, rather than exclusively in § 100.20(c)(3)’s evaluation of “hydrological radionuclide transport” factors.234
This amendment would require proactive decisionmaking by the NRC rather than a reactionary approach
to managing the threats of climate change and sea-level
rise. The current preference for reactionary safety measures is simply too dangerous to have a place in the NRC’s
regulations, especially considering the grave consequences
if adaptive safety measures fail to adequately confront
risks.235 The NRC regulates a science-driven industry and
its regulations of that industry should be science-based.

A new subsection, “Site Reevaluation,” should be added
to Part 54. This subsection should contain the following:
“(a) Issuance of a renewed license requires a reevaluation
of the site’s suitability for continued operations over the
proposed licensing period, plus a suitable amount of time
for decommissioning. (b) The reevaluation of the site
shall be conducted in a manner consistent with 10 C.F.R.

§ 100 and completed as though the site is being considered for the location of a newly-built reactor with no present nuclear operations.”
Part 54 requires sites to comply with the CLB in order to
be granted renewed licenses,236 and the CLB includes Part
100 siting criteria.237 Due to this, amendment of Part 54
would not be required to achieve the results of this solution.
Still, the proposed language added to Part 54 strengthens
the foundation for the type of regulatory action needed to
confront this problem in a way that best serves the public
interest. Because this amendment would require further
compliance with the proposed amendment to § 100.20(c)
(4), the reasoning for this proposed amendment to Part 54
adopts and restates the reasoning used above to argue for
amendment to Part 100.238
The first part of the new regulation emphasizes compliance with Part 100, including the proposed amendment
requiring the use of forward-looking scientific evaluations.239 Additionally, this text clarifies the timeframe to
be considered during a site reevaluation: the duration of the
proposed license period plus decommissioning. This definition contradicts, and would in renewal situations overrule, the proposed 100 years beyond the initial licensing
date time period used in § 100.20(c)(4).240 This is because,
at the time of a first license renewal, the 40-year initial
licensing period has already elapsed.241 After the expiration of the 40-year term, operators applying for a 20-year
extension will likely have more certainty regarding their
long-term plans for the reactor. Nonetheless, less scrutiny is needed for renewal because the bulk of the capital
investment in the plant has already been made. Additionally, operators applying for a second extension, like those
granted to Turkey Point Units 3 and 4,242 would still need
to pass the same site reevaluation in any further renewal.
The second part of the proposal requires regulators
to consider the site as if the site had never been used for
nuclear operations. This provision is aimed at eliminating any bias regulators may have in approving the site
reevaluation simply because the reactors are there, and
the investment already made. Regulators should not rely
on appropriateness of the initial siting or reduce their level
of scrutiny simply because the reactor has already been
built on that site. Site conditions naturally change, and
regulatory action ought to be based on a current evaluation
rather than placing weight in past decisions. Given that
Turkey Point began its first nuclear operations in 1972,243
it is likely that the plant was first sited in the late 1960s;
regulators in 2020 simply should not be factoring outdated
findings from a past era into important, current decisionmaking. Just because Turkey Point may have been an ideal
location for a nuclear reactor in the past does not mean that

227. Id.
228. See supra Part II.
229. See supra Section II.C.
230. See supra Section II.A.
231. See supra Section IV.B.
232. See supra Section II.A.
233. 10 C.F.R. § 100.20 (2020).
234. Id. § 100.20(c)(3).
235. See supra Section II.D.

236. See id. § 54.33.
237. See id. § 54.3(a).
238. See supra Section V.A.
239. See supra Section V.A.
240. See supra Section V.A.
241. See supra Section V.B (a).
242. See Turkey Point 3 and 4 Renewal License Issuance Letter, supra note 4.
243. See Turkey Point Unit 3 Information, supra note 14.
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generation operations should be allowed to continue now
in ignorance of the latest scientific studies.

C.

Amendment of the C.F.R. Is Preferable to
Regulatory Guidance

Amendment of the C.F.R. is a step toward implementing
the regulatory change necessary to confront the issue of
climate change and sea-level rise. Flooding risk at nuclear
power plants is a serious issue,244serious enough for flooding to be mentioned several times within 10 C.F.R. Part
100.245 The change in approach warrants inclusion in the
C.F.R. rather than being pushed down to a lower level of
NRC Regulatory Guidance. The vast realm of regulatory
guidance is an important source for regulators, but the
importance of this issue merits that it be tackled at a high
level. Consider the 2012 Vogtle Final Safety Evaluation
Report, which pointed to NRC Regulatory Guidance 1.59
when satisfying the required site flooding review.246 That
guidance document, “Design Basis Floods for Nuclear
Power Plants,” was last revised in 1977,247 and a proposed
2014 revision has never come, leaving the decades-old version in force today.248 The preference to place this regulatory change in the C.F.R. is highlighted by the evident
stagnation in updating Regulatory Guidance documents
to incorporate contemporary science.
This proposal would represent a major change in how
the NRC calculates the risk of flooding at plant sites. It
is within the C.F.R. that we find NRC’s commitment to
“historical [flood] data,”249 thus, the proposal should make
the necessary change directly at the source. This also presents a unique opportunity for the NRC to enshrine in the
C.F.R. its commitment to Congress’s vision for the NRC’s
legal predecessor, the Atomic Energy Commission, to regulate facilities “in the national interest . . . and to protect
the health and safety of the public” by considering the latest scientific research in its decisionmaking.250 Together,

244. See supra Section II.D.
245. See 10 C.F.R. § 100 (2020).
246. Vogtle 3 and 4 Safety Report, supra note 147, at 2-34.
247. Off. of Standards Dev., U.S. Nuclear Regul. Comm’n, Regulatory
Guide 1.59, at 1.59-1 (rev. 2 1977), https://www.nrc.gov/docs/ML0037/
ML003740388.pdf.
248. U.S. Nuclear Regul. Comm’n, Regulatory Guide Periodic Review,
Guide Number 1.59, at 1 (2014), https://www.nrc.gov/docs/ML1426/
ML14265A492.pdf.
249. 10 C.F.R. § 100.20(c)(3).
250. 42 U.S.C. § 2012(e).
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these two amendments offer an opportunity for the NRC
to boost the public’s confidence in nuclear generation and
its benefits. Operators should embrace modest regulatory
change in order to assure a nuclear future for American
power generation, considering the harsher actions taken
in countries like Germany, which will eliminate nuclear
power generation by 2022.251

VI. Conclusion
The consequences of a nuclear disaster can be catastrophic;
governments worldwide have known this since the dawn
of the Atomic Age and it is the precise reason for the creation of the NRC, its predecessor, and analogous agencies
around the world. We have seen, at Chernobyl and Fukushima, what happens when these agencies grow complacent
with the status quo and put too much faith in operators.
The world has changed since the Nuclear Renaissance of
the 1970s, and the commercial practicality of continued
production of nuclear energy is in an unclear state. Considering the known risks associated with climate change,
it would be unwise to repeat the mistakes of the past by
relying on outdated regulations and adaptive safety measures to confront long-term risks that have never been seen
before. Amending the NRC’s siting and licensing regulations can avoid these past mistakes by codifying a commitment to the science of climate change. With the industry’s
future hanging in the balance due to an evolving energy
landscape, the NRC must act now with strong, visible
reform that demonstrates a commitment to safe production of clean and reliable nuclear energy to the benefit of all
Americans for decades to come.252
251. See supra Section II.B.
252. In the time since this Note was submitted for publication, Turkey Point
has attracted extensive attention from regulators and the media after a series of safety issues. See, e.g., Jessica Lipscomb, What the Hell’s Going on at
Miami’s Turkey Point Nuclear Plant?, Miami New Times (Sept. 1, 2020),
https://www.miaminewtimes.com/news/nuclear-regulatory-commissioninspecting-miamis-turkey-point-11685654 (last visited Mar. 26, 2021). In
just a one-month period, Turkey Point “underwent three unplanned shutdowns.” Id. The NRC responded by sending a five-person team to Miami
to conduct a special inspection of the plant. Id. See also Adriana Brasileiro
& Alex Harris, After 3 Unplanned Shutdowns at Turkey Power Nuclear Plant,
Feds Launch “Special Inspection,” Miami Herald (Aug. 31, 2020), https://
www.miamiherald.com/news/local/environment/article245384945.html
[https://perma.cc/HC3D-ELKF]. The investigation concluded that plant
operators responded appropriately during the unplanned shutdowns but
also identified lower-risk procedural failures. See Adriana Brasileiro, Turkey Point Response After Reactor Shutdowns Was “Acceptable” but Feds Found
Some Issues, Miami Herald (Dec. 14, 2020), https://www.miamiherald.
com/news/local/environment/article247840310.html [https://perma.ca/
S3QF-WB79]. In February 2021, FPL fired four Turkey Point employees
for conducting maintenance on the wrong reactor cooling system pump.
See Adriana Brasileiro, FPL Workers Shut Down Wrong Pump at Turkey Point,
Then Covered It Up, NRC Finds, Miami Herald (Feb. 10, 2021), https://
www.miamiherald.com/news/local/environment/article249099165.html
[https://perma.cc/4GL4-N6XT]. The maintenance workers, with the aid of
supervisors, covered up the incident by not reporting it to the plant’s control
room and by falsifying related maintenence records. See id. A subsequent
NRC investigation found that these actions were in violation of FPL’s operational protocols. See id. The mishap occurred in July 2019, preceding the
three unplanned shutdowns in late summer 2020. See id.; Lipscomb, supra.
These incidents are troublesome and call into question FPL’s ability to be
trusted to uphold regulatory operational standards.
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UP IN FLAMES:
CHARTING A SUSTAINABLE PATH
FORWARD FOR CALIFORNIA
INVESTOR-OWNED UTILITIES
SUBJECT TO WILDFIRE LIABILITIES
Matthew Obeid*
ABSTRACT
This Note examines California’s application of inverse condemnation law to private electrical utilities for
wildfire damages. It focuses on the problems currently created by the liability scheme and the potential for
greater issues in the context of increasing wildfire risk, as evidenced by Pacific Gas and Electric’s recent
bankruptcy. This Note examines the role of private utilities and the law applied to them in California, where
a pseudo-strict liability scheme places private utility at significant risk of facing devasting wildfire liabilities.
This Note proposes a state constitutional amendment in order to create a fault-based liability scheme for
private utilities facing wildfire liabilities. This proposal would ensure that private utilities in California can be
financially stable while also allowing for utility accountability to consumers.
I.

Introduction

On November 8, 2018, a faulty electrical transmission line
owned by Pacific Gas and Electric (“PG&E”) likely created
the spark that grew into the deadliest wildfire in California’s history.1 Dubbed the “Camp Fire,” this catastrophic
wildfire ultimately took the lives of 85 people and destroyed
nearly 19,000 buildings, completely engulfing the town of
Paradise and destroying much of its surrounding communities.2 Following the Camp Fire, PG&E, the nation’s
largest investor-owned utility company (“IOU”), filed for
bankruptcy. It faced an estimated $10.5 billion in liability
for the damage caused by its faulty electrical transmission
line, in addition to an estimated $20 billion in outstanding
* J.D. Candidate 2021, The George Washington University
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1.

2.
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Jeff Daniels, Officials: Camp Fire, Deadliest in California History, Was Caused
by PG&E Electrical Transmission Lines, CNBC (May 15, 2019, 4:48 PM),
https://www.cnbc.com/2019/05/15/officials-camp-fire-deadliest-in-california-history-was-caused-by-pge-electrical-transmission-lines.html [https://
perma.cc/5NBK-ELG2].
See Kurtis Alexander, Reclaiming Paradise: Six Months After the Camp Fire,
a Devastated Community Hopes to Rebuild—If It Can, S.F. Chron. (May
3, 2019, 4:00 AM), https://projects.sfchronicle.com/2019/rebuilding-paradise/ [https://perma.cc/TAS4-CBR7].

wildfire liabilities.3 In the wake of the Camp Fire’s destruction, California Governor Gavin Newsom remarked that
“the fire would change the way we see wildfires and their
potential for loss of life.”4
With a history of droughts and the largest population
of people living in wildland-urban interfaces, California
risks an increased number of devasting wildfires.5 Climate
change has exacerbated this problem; Governor Newsom’s
wildfire Strike Report concludes that “[w]armer temperatures, variable snowpack, and earlier snowmelt” resulting
from climate change “make for longer and more intense
dry seasons, leaving forests more susceptible to severe
fire.”6 With approximately 7,600 California wildfires in
2018 alone, the damages caused by wildfires are a significant issue for those directly impacted, for state and local
agencies responding to this crisis, and for electrical utilities
3.
4.

5.
6.

Peter Eavis & Ivan Penn, California Says PG&E Power Lines Caused Camp
Fire That Killed 85, N.Y. Times (May 15, 2019), https://www.nytimes.
com/2019/05/15/business/pge-fire.html [https://perma.cc/39BH-FZ68].
Taryn Luna, A Year After Paradise Fire, California Lawmakers Hope to Keep
History From Repeating, L.A. Times (Nov. 8, 2019, 5:00 AM), https://www.
latimes.com/california/story/2019-11-08/paradise-camp-fire-californialegislature-governor-gavin-newsom.
Eliza Barclay, This Is a Worst-Possible Wildfire Scenario for Southern California, Vox (Oct. 21, 2019, 1:53 PM), https://www.vox.com/2019/9/10/
20804560/climate-change-california-wildfire-2019.
Governor Newsom’s Strike Force, Wildfires and Climate Change:
California’s Energy Future 1 (Apr. 12, 2019) [hereinafter Governor’s
Strike Report], https://www.gov.ca.gov/wp-content/uploads/2019/04/
Wildfires-and-Climate-Change-California%E2%80%99s-Energy-Future.
pdf [https://perma.cc/UKX6-ULAR].
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facing monetary liability for wildfires started by their facilities and equipment.7 The allocation of wildfire damages
has been primarily shouldered by public and private utilities companies.8 Under California’s unique interpretation
of inverse condemnation, both public and private utilities
owe damages to property owners or insurance companies
affected by wildfires caused by utility equipment, regardless of the utility company’s degree of fault.9 Under this
strict liability regime, IOUs are subject to significant bankruptcy risk, as seen recently with PG&E, which “drives
up costs for consumers, threatens fair recoveries for fire
victims, undermines the state’s ability to mitigate and
adapt to climate change, and creates uncertainty for utility
employees and contractors.”10
This Note provides a solution to the wildfire liability
crisis affecting California. First, this Note will address the
legal background of California’s current regime and propose an alternative route forward. While Governor Newsom has recently signed into law a liquidity fund meant
to help bail out IOUs,11 this measure ultimately fails to
address the structural sources of the financial risk IOUs
face in California. This Note thus proposes that the California legislature should pass a state constitutional amendment that exempts IOUs from inverse condemnation
liability for wildfire damage, instead requiring a showing
of fault for a utility to be held liable. A fault-based standard
is more appropriate than a strict liability standard for investor-owned utilities, because investor-owned utilities lack
the taxation power available to public utilities to handle
wildfire liabilities under a strict liability regime. Given California’s history of wildfires combined with the amplifying
effect of climate change, this liability system threatens the
existence of investor-owned electric utilities in California.

II.

Background

A.

Investor-Owned Utility Companies:
History, Structure, and Regulation

IOUs, as the name implies, are privately owned companies
which generate, transmit, and sell electricity and natural gas
for profit. Private utilities have a state-sponsored monopoly
over electricity services in a given area.12 Around 75% of
the U.S. population is served by IOUs, while the rest of
the population gets electricity mostly from publicly owned

7.
8.
9.
10.
11.

Id. at 2.
Id. at ii.
Id. at 30.
Id. at 28.
Taryn Luna, How Gov. Gavin Newsom’s New California Wildfire Fund for
Utilities Will Work, L.A. Times (July 12, 2019), https://www.latimes.com/
politics/la-pol-ca-california-utility-wildfire-fund-explainer-20190712-story.
html [https://perma.cc/HFN4-4BD7].
12. David Roberts, Power Utilities are Built for the 20th Century. That’s
Why They’re Flailing in the 21st, Vox (Sept. 9, 2015), https://www.
vox.com/2015/9/9/9287719/utilities-monopoly [https://perma.cc/2K4Z2KWH].
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utilities, also known as “consumer-owned utilities.”13 In
California, IOUs are regulated by the California Public
Utilities Commission (“CPUC”), which has the regulatory
authority to fix utilities’ rates, implement and enforce rules,
and hold hearings.14
The electric power industry began to form in the late
19th and early 20th centuries, following scientific and
technological advances which allowed companies to serve
electricity to customers.15 Led by Wisconsin and New York,
states soon began to regulate electric companies operating
within their borders and 45 states had “established government oversight of electric utilities by 1914.”16 By the 1930s,
large holding companies came to dominate the electric
power industry, consolidating into a few big players.17 Federal legislation was introduced in response to this growing
electrical sector: the Federal Power Act of 1935 and the Public Utility Holding Company Act (“PUHCA”). The Federal
Power Act of 1935 created the Federal Power Commission, a
federal agency charged with ensuring that wholesale power
rates were “just and reasonable, and nondiscriminatory.”18
The PUHCA sought to control the lightly regulated utility holding companies, requiring the companies to register
with the U.S. Securities and Exchange Commission and
“either [confine] their operations to a single state or [limit]
operations that cross state lines to a contiguous geographic
service area[.]”19 In response to energy crises in the 1970s,
Congress reorganized the Federal Power Commission into
the Federal Energy Regulatory Commission (“FERC”),
empowering the agency to restructure energy and natural
gas markets.20 Numerous FERC orders since have further
pushed the wholesale electric power industry towards market-competition and deregulation, and various states have
also explored more competitive regulatory models.21
The advantages that private utilities have over public
utilities lie in their economy of scale and investment strategies. Private utilities tend to be larger than public ones and
they “can also take greater financial risks and raise capital
through shareholders to invest in things like cleaner energy
and smart grid technology.”22 Investing in sustainable
energy practices and transitioning to lower-carbon energy
13. Jim Lazar, The Regulatory Assistance Project, Electricity Regulation in the US: A Guide 11–12 (2016).
14. See In re PG&E Corp., No. BR 19-30088, 2019 WL 6492472, at *2 (Bankr.
N.D. Cal. Nov. 27, 2019).
15. See Charles Phillips, The Regulation of Public Utilities, Public
Utilities Reports 625 (1993).
16. David Tuttle et al., Univ. of Tex. Austin Energy Inst., The History
and Evolution of the U.S. Electricity Industry 5 (2016), http://sites.
utexas.edu/energyinstitute/files/2016/09/UTAustin_FCe_History_2016.
pdf [https://perma.cc/DY64-3C6B].
17. Phillips, supra note 15.
18. 16 U.S.C. § 824d(a).
19. Tuttle et al., supra note 16, at 6.
20. See 42 U.S.C. § 7134.
21. See, e.g., Order No. 636, Pipeline Serv. Obligations and Revisions to Regulations Governing Self–Implementing Transportation Under Part 284 of
the Commission’s Regulations, and Regulation of Natural Gas Pipelines
After Partial Wellhead Decontrol, F.E.R.C. Stats. & Regs. (CCH) ¶ 30,939
(1992); Order Clarifying Order Nos. 888 and 889 Compliance Matters, 76
F.E.R.C. ¶ 61009 (July 2, 1996).
22. Nicholas Iovino, Public v. Private: How a State Takeover of PG&E Might
Look in California, Courthouse News Serv. (Nov. 12, 2019), https://
www.courthousenews.com/public-v-private-how-a-state-takeover-of-pgemight-look-in-california/ [https://perma.cc/6TLG-B9ZQ].
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requires a high degree of investment funding, which is
more readily available to large private utilities,23 although
public utilities have the advantage of being able to issue
tax-free bonds to fund improvements.”24 Unlike public
utilities, private utilities are also subject to taxation, which
raises funds for the state.25 Public takeover of private utilities has the side effect of removing a tax base, and “losing a
large number of city ratepayers would mean less revenue to
fund wildfire prevention work in more rural areas.”26 There
is also the general advantage that free market advocates
would praise: that a private corporation, subject to (some)
level of competition will perform more efficiently than a
public utility. Proponents of public utilities instead argue
that public utilities are more likely to have lower rates due
to the elimination of a profit motive from their decisionmaking.27 Public utilities can also be attractive for state
or local governments that wish to gain more control over
their energy portfolio. Proponents argue that governments
seeking to reach a more sustainable portfolio have more
autonomy to do so with utilities that they control, and they
are more susceptible to community interests.28 Each structure provides its own advantages and disadvantages, and
any state or local government must weigh these differences
and determine which approach works best.

B.

Inverse Condemnation and IOUs

California’s inverse condemnation law plays a central role
in determining the liability of a utility company whose
equipment has started a wildfire. Inverse condemnation is
a legal doctrine that allows a property owner to initiate
a legal action for just compensation when their property
has been taken or damaged for a public use by a public
entity.29 The Supreme Court of California has interpreted
Article I, Section 18 of the Constitution of the State of
California to allow for an inverse condemnation action
when a person’s or entity’s property is damaged due to a
wildfire created by a public or private utility’s equipment.30
The court explained that the purpose of inverse condemnation is “to distribute throughout the community the loss
inflicted upon the individual by the making of the public
improvements . . . to afford relief to the landowner in cases
in which it is unfair to ask him to bear a burden that should
be assumed by society.”31 Courts have held further that the
public use requirement of the law is met when the improvement is used for the transmission of a utility service.32
23.
24.
25.
26.
27.
28.
29.

Id.
Id.
Id.
Id.
Id.
Iovino, supra note 22.
See Barham v. S. Cal. Edison Co., 74 Cal. App. 4th 744, 752 (1999) (“An
inverse condemnation action is an eminent domain action initiated by one
whose property was taken for public use, as opposed to by the condemning
public agency.”).
30. E.g., Albers v. Cty. of Los Angeles, 62 Cal. 2d 250, 262 (1965); Aetna Life
& Cas. Co. v. City of Los Angeles, 170 Cal. App. 3d 865 (1985).
31. Holtz v. Superior Court of S.F., 3 Cal. 3d 296, 303 (1970) (citations and
internal quotations omitted).
32. See Barham, 74 Cal. App. 4th at 752 (“[T]ransmission of electrical power is
a public use and inverse condemnation will apply.”).
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Under California’s interpretation of inverse condemnation,
the public entity that has caused the real property damage
is liable for such damage regardless of whether the damage
was foreseeable.33 While foreseeability is not a factor, there
is a deliberateness requirement that “is satisfied by a public improvement that as designed and constructed presents
inherent risks of damage to private property, and the inherent risks materialize and cause damage.”34 Subject only to
a few exceptions, inverse condemnation is a strict liability
regime; degree of fault is not at issue in an inverse condemnation action.35 Ratepayers and insurances companies, on
behalf of their consumers, can sue utilities under inverse
condemnation.36 While both Florida and Alabama have
also applied the doctrine of inverse condemnation to public utilities, only California and Alabama have extended
inverse condemnation to private utility companies.37
In Barham v. Southern Cal. Edison Co., the California
Court of Appeals rejected Southern California Edison’s
(“SCE”) argument that they were exempt from inverse
condemnation because they are a private utility company.38 Instead, skeptical that “any significant differences
exist regarding the operation of publicly versus privately
owned electric” the Court of Appeals found that Article I,
section 19 of the California Constitution focuses on public use, rather than “the nature of the entity appropriating
the property.”39 The Court also rejected SCE’s proposition
“that conduct which amounts to negligence cannot support inverse condemnation liability,” finding several similar cases where inverse condemnation was upheld where
the party was negligent.40 Because the court found that
IOUs’ transmission of electric power to the public is a benefit for the public, the plaintiff’s property, damaged by a
wildfire started by a utility’s transmission line, was taken
or damaged for the public use, and therefore subject to
inverse condemnation.41
The court in Pacific Bell Telephone Co. v. South California Edison Co. expanded on another reason for applying
inverse condemnation that was not explicitly discussed in
Barham. The court in Pacific Bell held that the “monopolistic or quasi-monopolistic authority, deriving directly
from its exclusive franchise provided by the state” that is
enjoyed by private utilities makes inverse condemnation
appropriate.42 This monopoly provided to private utilities
“‘is guaranteed and safeguarded by the state Public Utilities Commission, which possesses the power to refuse to
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.

See id. at 751.
Pac. Bell v. City of San Diego, 81 Cal. App. 4th 596, 607 (2000).
See Bunch v. Coachella Valley Water Dist., 15 Cal. 4th 432, 440–41 (1997).
See Aetna Life & Cas., 170 Cal. App. 3d at 875.
Governor’s Strike Report, supra note 6, at 30 n.38 (“Only Florida and
Alabama have applied the doctrine of inverse condemnation to utility companies and only Alabama has extended the doctrine to privately-owned utilities. Similar to California, under Alabama law, a non-governmental entity
can be subject to a claim for inverse condemnation.”).
Barham, 74 Cal. App. 4th at 753.
Id.
Id. at 755.
See id. at 754 (“we must conclude that the transmission of electric power
through the facilities that caused damage to the Barhams’ property was for
the benefit of the public.”).
See Pac. Bell Tel. Co. v. S. Cal. Edison Co., 208 Cal. App. 4th 1400, 1406
(2012).
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issue certificates of public convenience and necessity to
permit potential competition to enter the market.”43 The
court found that the government’s choice to allow a private company to furnish electricity instead of providing
the electricity itself “does not remove the policy justifications underlying inverse condemnation liability.”44 While
SCE in this case argued that inverse condemnation was
unfair because they had to go the CPUC to recover their
losses due to inverse condemnation, the court rejected this
argument because “[SCE] has not pointed to any evidence
to support its implication that the commission would not
allow [SCE] adjustments to pass on damages liability during its periodic reviews.”45 Inverse condemnation is also
subject to two exceptions: a police power exception and a
flood exception, although neither exception arises in the
context of wildfires cause by a private utility.46

C.

Recovering Rates

California utilities facing inverse condemnation may petition the CPUC to pass their liabilities to their customers
through increased rates.47 However, utilities may be denied
the opportunity to pass their wildfire liabilities onto customers.48 CPUC must engage in ratemaking, balancing
the ability of the IOU to collect the funds to make investments and expenditures to provide reliable and safe service
to ratepayers along with the interest of the consumer in
avoiding unnecessary costs and investments by the IOU.49
In California, the CPUC will grant rate relief to utilities
“only if [the] requested rates and charges are deemed ‘just
and reasonable.’”50 In the case of rate relief from wildfire
liability, the CPUC must first determine whether the utility was the actual cause of the wildfire.51 If so, the CPUC
utilizes a “prudent manager” test to evaluate whether the
requested rate relief is reasonable, requiring that “at a particular time any of the practices, methods, and acts engaged
in by a utility follows the exercise of reasonable judgment
in light of facts known known or which should have been
known at the time the decision was made.”52 The prudent
43. Id. (quoting Gay Law Students Assn. v. Pac. Tel. & Tel. Co., 24 Cal. 3d 458,
471 (1979)).
44. Id. at 1407.
45. Id.
46. See Pac. Bell Tel. Co., 208 Cal. App. at 1408 (“the Constitution and recognized two historical exceptions to the strict liability inverse condemnation
rule: first, for damages a public entity inflicted in the proper exercise of
police power and second, for damages in the unique context of water law.”).
47. Cal. Pub. Util. Code § 454, subd. (a).
48. See, e.g., Decision Denying Application of San Diego Gas & Electric Company (U902E) for Authorization to Recover Costs Related to the 2007
Southern California Wildfires Recorded in the Wildfire Expense Memorandum Account (WEMA), Cal. P.U.C. 31App11840, http://docs.cpuc.ca.gov/
PublishedDocs/Published/G000/M200/K045/200045020.PDF [https://
perma.cc/UCY6-BMED] [hereinafter Decision Denying Application of
San Diego Gas & Electric].
49. Governor’s Strike Report, supra note 6, at 42.
50. Application of San Diego Gas & Electric Company (U902E) for Authorization to Recover Costs Related to the 2007 Southern California Wildfires Recorded in the Wildfire Expense Memorandum Account (WEMA),
Order Denying Rehearing of Decision (D.) 17-11-033, Cal. P.U.C. at
4, http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M218/K019/
218019946.PDF [https://perma.cc/C5CH-Q5DH].
51. Id. at 23.
52. Id. at 5.
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manager standard is the only standard the CPUC uses,
as “inverse condemnation principles are not relevant to a
Commission’s reasonableness review under the prudent
manager standard.”53 These proceedings are fact-intensive,
requiring the CPUC to evaluate the practices in place and
decisions made at the time of the wildfire.54 For example,
proceedings regarding San Diego Gas & Electric Company’s (“SDG&E”) liabilities for the “Witch Fire” occurred
10 years after the fire itself.55 There, the CPUC found that
SDG&E did not comply with the prudent manager standard due to a failure to monitor and respond to faults on
the specific transmission line that ignited the fire.56 As the
Governor’s Strike Report noted:
The CPUC decision in the San Diego case was the first
time a utility had incurred costs that exceeded its insurance coverage. The decision raised concerns in the capital
markets that investors in California utilities were more
exposed to wildfire liabilities than previously thought.57

Recent legislation, discussed more generally later in this
Note, has altered the cost recovery process for utilities in
California. Senate Bill (“SB”) 901, the first piece of legislation passed in the wake of the Camp Fire, aimed to
alleviate the burden utilities face in recovering costs from
wildfire liabilities from the CPUC in addition to requiring that utilities create wildfire mitigation plans.58 The bill
recommends that the CPUC look at certain information,
such as whether the costs and expenses were beyond the
utility’s control.59 Further, the bill states that, when allocating wildfire costs, the CPUC “shall consider the electrical corporation’s financial status and determine the
maximum amount the corporation can pay without harming ratepayers or materially impacting its ability to provide
adequate and safe service.”60 While SB 901 attempted to
provide guidelines on the application of the cost recovery
rules in order to reduce uncertainty in the cost recovery
process,”61 the bill does not adequately ease the burden on
utilities seeking to recover their rates. The “prudent manager standard,” as currently applied, remains too demanding and investors feel that the probability of recovery is too
unclear.62 Shortly following the passage of SB 901, credit
rating agencies “immediately began to downgrade California’s three large IOUs, opining that the measure failed to
adequately address the risks to the utilities’ financial health
posed by inverse condemnation.”63
53. Decision Denying Application of San Diego Gas & Electric, supra note 48
at 65.
54. See, e.g., id.
55. See Rob Nikolewski, CPUC Rules Against SDG&E in 2007 Wildfire Case, San
Diego Union-Trib. (Nov. 30, 2017), https://www.sandiegouniontribune.
com/business/energy-green/sd-fi-sdge-wildfirecaseruling-20171130-story.
html [https://perma.cc/YT49-4L2R].
56. Decision Denying Application of San Diego Gas & Electric, supra note 48,
at 65.
57. Governor’s Strike Report, supra note 6, at 32.
58. S.B. 901, 2017 Leg., Reg. Sess. § 38.8386(b). (Cal. 2017).
59. Id. at § 26.451.1(a)(7).
60. Id. at § 27. 451.2(b).
61. Governor’s Strike Report, supra note 6, at 32.
62. See id.
63. Id.
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AB 1054, the most recent major bill passed by the California Legislature relating to utilities and wildfires, contains a provision that alters the CPUC’s process in a rate
relief case. The bill instructs the CPUC to give utilities a
per se reasonable conduct presumption if the utility can
show that it had a valid safety certificate at the time of
the wildfire.64 This presumption can be countered by the
opposing party if “serious doubt” is shown as to the reasonableness of the utility’s conduct.65 There has yet to be
any precedent showing the CPUC’s application of this new
standard, making the impact of this provision difficult to
assess. While it certainly gives utilities a better chance to
defend their actions at the outset of a rate relief proceeding,
it is unclear as to how much this will affect the outcomes
under the prudent manager standard.
PG&E argued during their bankruptcy proceedings that
the CPUC’s decision to deny SDG&E rate relief undercuts
the original policy considerations that led to inverse condemnation being applied to IOUs by making cost recovery
virtually impossible.66 The bankruptcy court rejected this
premise for two reasons. First, the court disagreed with
PG&E’s argument that the CPUC has made cost recovery
virtually impossible.67 The court did not agree that utilities
are unlikely to get a cost recovery from the CPUC, noting
that “the prudent manager standard virtually guarantees
cost spreading if the utility acted prudently, which is a far
more lenient standard than strict liability.”68 Second, the
court emphasized that the decisions reached in Barham and
Pacific Bell centered on the “concept of public use” rather
than cost spreading concerns.69 The court also noted that
PG&E had yet to actually request a rate increase from the
CPUC and instead purely speculated on what the CPUC
was likely to do.70 While bankruptcy courts are “not tasked
to determine what the law should be and is merely tasked
with interpreting what the law is,”71 the court’s rejection
of the issues argued by PG&E is an important perspective
on how state courts are likely to deal with such challenges.

D.

California’s Wildfire Risk

While California has a long history of devasting wildfires,72
wildfires have grown in number and severity since 2000.73
Either as outlier years or as the “new normal,” 2017 and
2018 were notable years in California’s wildfire history,
vastly surpassing the previous six years in terms of wildfire
64. 2019 Cal. Legis. Serv. Ch. 79, at § 6(b)–(c). (A.B. 1054) (West).
65. Id.
66. In re PG&E Corp., No. BR-19-30088, 2019 WL 6492472 (Bankr. N.D.
Cal. 2019).
67. See id. at 117–18.
68. Id.
69. Id. at 118.
70. Id.
71. Id.
72. See generally Jon E. Keely & Alexandra D. Syphard, Twenty-First Century
California, USA, Wildfires: Fuel-Dominated vs. Wind-Dominated Fires, 15
Assoc. for Fire Ecology 24 (2019), https://fireecology.springeropen.
com/articles/10.1186/s42408-019-0041-0 [https://perma.cc/4ZJY-R3WA]
(“California, USA, has a long history of massive wildfires such as the 1889
Santiago Canyon Fire in Orange County that exceeded 100,000 ha or the
similarly large 1932 Matilija Fire or 1970 Laguna Fire.”) (citations omitted).
73. Governor’s Strike Report, supra note 6, at 1.
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damage.74 The western United States has seen an “increase
in warmer spring and summer temperatures, reduced precipitation associated with warmer temperatures, reduced
snowpack and earlier spring snowmelts, and longer, drier
summer fire seasons,” a trend that is likely to continue and
be exacerbated by climate change.75 These climatic trends
can have a significant impact on wildfire location, frequency, and severity, and while wildfire variables can be
complex and difficult to assess, especially in a geographically diverse state such as California, studies have posited
a link between climate change and the severity of wildfires
in California.76 Climate change is projected to “increasingly promote wildfire potential across western U.S. forests in the coming decades and pose threats to ecosystems,
the carbon budget, human health, and fire suppression
budgets.”77 While there is some debate as to the effect that
land-use management has had on the increase in wildfires
in the western United States, researchers have posited that
“[c]limate . . . may still be the primary driver of forest wildfire risks on interannual to decadal scales.”78
This increase in wildfire risk also affects Californians
by increasing the cost of wildfire insurance. Insurers have
responded to the increased risk by increasing insurance
premiums and non-renewals in areas prone to, or already
affected by, wildfires.”79 This rise is unsurprising, given the
estimated $25 billion in insured losses coming from wildfires in California between 2017 and 2018.80 This trend is
reflected in the growing number of people utilizing California’s Fair Access to Insurance Requirement Plan, which
affords Californians in high wildfire risk areas an avenue
to purchase insurance if they cannot find adequate wildfire
coverage through the private market.81
To utilities, the increase in frequency and severity of
wildfires poses a number of significant costs. This Note is
74. Id. at 27.
75. A.L. Westerling & Benjamin Bryant, Climate Change and Wildfire in California, 87 Climatic Change 231, 231–32 (2008), https://www.researchgate.net/profile/A_Westerling/publication/225397044_Climate_Change_
and_Wildfire_in_California/links/0fcfd50b532487635b000000.pdf
[https://perma.cc/3XSZ-2P44].
76. A. Park Williams et al., Observed Impacts of Anthropogenic Climate Change
on Wildfire in California, 7 Earth’s Future 892, 893, 905 (2019),
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019EF001210
[https://perma.cc/VA2M-BYGP] (“[T]he drivers of wildfire are particularly
complex, but warming does appear to enhance the probability of large fall
wildfires such as those in 2017 and 2018, and this effect is likely to grow in
the coming decades.”).
77. John T. Abatzoglou & A. Park Williams, Impact of Anthropogenic Climate
Change on Wildfire Across Western US Forests, 113 Proc. Nat’l Acad. Scis.
11770, 11773 (2016), https://www.pnas.org/content/113/42/11770.full
[https://perma.cc/J2JH-L28F].
78. A.L. Westerling et al., Warming and Earlier Spring Increase Western U.S.
Forest Wildfire Activity, 313 Science 940, 940 (2016), https://science.sciencemag.org/content/313/5789/940 [https://perma.cc/L4MB-ADC8]; see
also Blacki Migliozzi et al., Record Wildfires on the West Coast Are Capping
a Disastrous Decade, N.Y. Times (Sept. 24, 2020), https://www.nytimes.
com/interactive/2020/09/24/climate/fires-worst-year-california-oregonwashington.html [https://perma.cc/537F-25L5] (2020 has already seen a
record breaking amount of wildfires and wildfire damages).
79. Governor’s Strike Report, supra note 6, at 34.
80. Daniel Cusick, Electric Utilities Can’t Blame Wildfires Solely on Climate, Experts Say, Sci. Am. (Oct. 25, 2019), https://www.scientificamerican.com/
article/electric-utilities-cant-blame-wildfires-solely-on-climate-experts-say/
[https://perma.cc/9LZG-JA7H].
81. Governor’s Strike Report, supra note 6, at 35.
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primarily concerned with the wildfire damages property
owners can recover from utilities under inverse condemnation, although utilities can also face tort liability damages
and fire suppression costs from the state.82 While utilities
do have insurance for wildfire liability, in two recent highprofile examples, this insurance has not been adequate to
fully cover losses. In 2007, SDG&E faced a total of $379
million in damages remaining after accounting for their
insured losses,83 while PG&E’s insurance only covers $890
million of losses compared to their total losses of well above
$10 billion.84 Wildfire liability insurance has also risen significantly for utilities, spurred by three factors: increased
commercial and residential development in high fire risk
areas, increased frequency and severity of wildfires in California, and California’s inverse condemnation application
to IOUs.85 Commercial insurance is unlikely to provide
an avenue for utilities to meet their increasing levels of
liability, as “the private market has seen rising prices and
decreasing interest in assuming this risk.”86 PG&E’s current wildfire liabilities, which at least amount to $10 billion, dwarf the amount of estimated coverage provided by
commercial insurance: $1.5 billion per IOU.87 From 2017
to 2018, Southern California Edison (“SCE”) has seen
their total wildfire and non-wildfire liability insurance premiums climb from $75 million to $235 million.88
PG&E’s current financial turmoil shows how the
increased wildfire risk can very easily result in a utility’s
bankruptcy, impacting ratepayers and shareholders. Further, this risk has resulted in declining stock prices for the
major Californian IOUs.89 As commenters have noted, the
current regime creates a financial risk that is difficult to
mitigate due to its concentrated and catastrophic potential.
SCE and SDG&E have been downgraded by major rating
agencies to close to non-investment grade in part due to
wildfire risk.90 Less investment in these utilities can hamper California’s efforts to reach climate goals by reducing
the ability for utilities to fund construction of new renew-

82. Carolyn Kousky et al., Univ. of Pa. Risk Mgmt & Decision Processes
Ctr., Wildfire Costs in California: The Role of Electric Utilities 5 (Aug. 2018), https://riskcenter.wharton.upenn.edu/wp-content/
uploads/2018/08/Wildfire-Cost-in-CA-Role-of-Utilities-1.pdf
[https://
perma.cc/6VYU-WPKR].
83. Id. at 32.
84. Kousky et al., supra note 82, at 7.
85. Comment Letter from Southern California Edison to Commission on
Catastrophic Wildfire Cost and Recovery 7 (Apr. 22, 2019), https://
www.edison.com/content/dam/eix/documents/investors/wildfires-document-library/20190422-wildfire_comments.pdf [https://perma.cc/A63SW2UQ] [hereinafter Southern California Edison].
86. Carolyn Kousky et al, Univ. of Pa. Risk Mgmt & Decision Processes
Ctr., Financing Third Party Wildfire Damages: Options for California’s Electric Utilities 26 (Feb. 2019), https://riskcenter.wharton.
upenn.edu/wp-content/uploads/2019/02/Financing-Third-Party-WildfireDamages-Options-for-Californias-Electric-Utilities.pdf [https://perma.cc/
DW6M-L8PE].
87. Southern California Edison, supra note 85, at 8 (“the commercial insurance
and reinsurance markets by all accounts only cover up to approximately
$1.5 billion per IOU insured”).
88. Id. at 7.
89. Id. (“[U]tilities are already becoming less attractive for investors as evidenced
by the 40 percent stock price decline of PG&E and 20 percent decline of
Edison International following the 2017 wildfires.”).
90. Governor’s Strike Report, supra note 6, at 32.
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able generation projects.91 Credit downgrades specifically
raise the cost of capital for utilities.92

E.

PG&E’s Bankruptcy

In January of 2019 PG&E, then facing $30 billion in
liabilities from wildfire damages, filed for bankruptcy.93
On December 7, 2019, PG&E announced that it had
settled all major wildfire liability claims from the Camp
Fire and various other smaller wildfire incidents for $24.5
billion, approved by the bankruptcy court.94 Shareholders, wildfire victims, and municipal governments all had
an interest in the restructuring plan that the bankruptcy
court would adopt, creating a high profile news story as
the largest California utility attempted to chart a sustainable path forward.95 Fire-prevention blackouts throughout
Northern California led by PG&E have further damaged
PG&E’s reputation, as ratepayers’ frustrations mount96 and
bring calls for state ownership of the IOU.97 While Governor Newsom had publicly supported Berkshire Hathaway, a large holdings company operated by Warren Buffett,
to acquire PG&E, Governor Newsom later threatened
PG&E with a public takeover of the company, in response
to their proposed bankruptcy plan.98 On March 23, 2020,
the Governor announced that he and PG&E had struck
a deal that would allow PG&E to emerge from bankruptcy by allowing access to funds from the state wildfire
insurance fund, provided the company undergoes certain
structural changes.99 The plan was approved by the bankruptcy court, allowing PG&E to access the state’s wildfire
fund on the condition of adopting a new chief executive
and overhauling the board.100 Commenters have noted
that PG&E’s increased debt from this bankruptcy places
it in a precarious financial situation even with access to
the wildfire fund.101 Whether PG&E can meet its bank91. Id. at 21.
92. Id. at 33.
93. See Peter Eavis & Ivan Penn, Can PG&E Survive the California Wildfires?,
N.Y. Times (Oct. 29, 2019), https://www.nytimes.com/2019/10/29/business/energy-environment/pge-bankruptcy.html [https://perma.cc/8NKQB4LF].
94. Richard Gonzalez, Judge Approves PG&E $24.5 Billion Plan for Wildfire Victims and Insurance Companies, Nat’l Pub. Radio (Dec. 17, 2019), https://
www.npr.org/2019/12/17/789181882/judge-approves-pg-e-24-5-billionplan-for-wildfire-victims-and-insurance-compani [https://perma.cc/UKK5QEC8].
95. Id.
96. See Janie Har & Don Thompson, Frustration Mounts as California Is Hit with
More Blackouts, ABC News (Oct. 29, 2019), https://abcnews.go.com/US/
wireStory/frustration-utility-rising-california-blackouts-endure-66602185
[https://perma.cc/QET2-JQCL].
97. See Ivan Penn, California Mayors Back Plan to Make PG&E a Cooperative,
N.Y. Times (Nov. 5, 2019), https://www.nytimes.com/2019/11/05/business/energy-environment/pge-california-mayors.html [https://perma.cc/
U279-MSP6].
98. See Eavis & Penn, supra note 93.
99. Jeff St. John, PG&E Reaches Deal With California Governor to Emerge From
Bankruptcy, GreenTechMedia (Mar. 23, 2020), https://www.greentechmedia.com/articles/read/pge-reaches-deal-with-calif-gov-to-emerge-frombankruptcy [https://perma.cc/A9A9-B7EN].
100. Ivan Penn & Peter Eavis, PG&E’s Plan to Resolve Bankruptcy Wins
Court Approval, N.Y. Times (July 28, 2020), https://www.nytimes.
com/2020/06/19/business/energy-environment/pge-bankruptcy-courtapproval.html?searchResultPosition=1 [https://perma.cc/87MA-KECA].
101. See id.
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ruptcy obligations, or is broken up or taken over by the
state, its bankruptcy serves as the highest profile example
of the effects of California’s wildfire liability law. While
there is significant room for debate over whether the utility
was poorly managed and failed to take account for wildfire
liability risk there is no doubt that wildfire liabilities are
what lead to the financial turmoil that the company is now
trying to fix.102

F.

Recent Responses by the California State
Government

Governor Newsom’s Wildfires and Climate Change Strike
Report, released on April 12, 2019, considered three possible solutions to tackle the growing issue of wildfire liability: a liquidity only fund, changing the liability law,
and a wildfire fund.103 The liquidity only fund is meant
to “provide bridge financing for utilities to pay wildfire
liability claims pending the [California Public Utilities
Commission’s] decision on cost recovery under a modified
standard.”104 This liquidity fund allows utilities to pay their
liabilities while the CPUC determines whether or not the
utility may pass those liabilities onto their customers.105 If
the CPUC decides that the utility can recover the liability
costs in rates, then the utility uses rate collections to repay
the fund, while if the CPUC determines that the utility
cannot pass on their liabilities to ratepayers, the utility
must then repay the amount drawn from the fund from its
own pockets.106
The second concept, moving to a fault-based liability
standard, shifts “the risk of property loss to insurance companies and uninsured or underinsured property owners in
cases where the utility was not a bad actor.”107 Notably, the
Strike Report contemplates the possibility that wildfire
insurance prices would rise under this new liability standard, and notes that policy plans could be adopted that
offset this price increase.108
Finally, the third proposal, a wildfire fund, envisions
a fund that the large utilities would contribute to in
order to help “absorb a significant portion of the wildfire liability costs that might otherwise be passed on to
ratepayers.”109 The CPUC would also penalize utilities
that have not prudently managed their wildfire risk,
contributing the resulting fines to the wildfire fund.
The Strike Report does not rank or advocate for any of
these proposals, instead simply presents them as options.
The Strike Report also advocates for certain near-term
102. See Ian Gray & Gretchen Bukke, Pacific Gas and Electric Is a Company
That Was Just Bankrupted by Climate Change. It Won’t Be the Last, Wash.
Post (Jan. 20, 2019), https://www.washingtonpost.com/news/monkeycage/wp/2019/01/30/pacific-gas-and-electric-is-a-company-that-was-justbankrupted-by-climate-change-it-wont-be-the-last/ [https://perma.cc/4YLLDRY7].
103. Governor’s Strike Report, supra note 6, at 35–36.
104. Id. at 36.
105. See id. at 36–37.
106. Id. at 35–37.
107. Id. at 37.
108. Id. at 38.
109. Id.
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changes to the CPUC’s processes, while noting a need for
“comprehensive overhaul” of the CPUC in the long term,
citing its “lack of flexibility and inefficiency.”110
On July 12, 2019, Governor Newsom signed into law
AB 1054, which reflected some of the suggestions made in
the Governor’s Strike Report. In addition to the changes
to the cost recovery process discussed earlier in this Note,
the bill established the Wildfire Fund contemplated in the
Strike Report.111 Run by the Wildfire Fund Administrator and supervised by the California Catastrophe Response
Council, the Wildfire Fund was created to “pay eligible
claims arising from a covered wildfire.”112 The Wildfire
Fund is funded by an initial contribution from regional
and large electrical utilities, annual payments from those
same utilities, bonds from the Department of Water
Resources, and revenue generated from ratepayers of both
regional and large electric corporations.113 First, to opt into
the fund, utilities must both make their annual financial
contributions and maintain a safety certificate from the
CPUC. To access the $21 billion insurance fund, a utility
faced with wildfire liabilities must show that their conduct
“was reasonable if that conduct, related to the ignition, was
consistent with actions that a reasonable utility would have
undertaken in good faith under similar circumstances,
at the relevant point in time, and based on the information available to the electrical corporation at the time,
as provided.”114 If the utility is found to have later acted
imprudently, they must reimburse the amount of money
taken from the fund.115 PG&E, along with SDG&E and
SCE, has opted into the Wildfire Fund, although three
regional utilities—PacifiCorp, Liberty Utilities, and Bear
Valley Electric—have all declined to join.116
Earlier in 2018, the California Senate passed SB 901,
which commenters consider a “comprehensive approach
to mitigating and creating greater resilience against wildfire risks.”117 While the bill introduced changes in the cost
recovery process, as discussed earlier in this Note, arguably
the most important feature of the bill is the new requirement that utilities create annual wildfire mitigation plans
(“WMP”).118 These WMPs are submitted to the CPUC,
which is reviewed by the Commission in consultation with
the Department of Forestry and Fire Protection.119 The
utilities must also file reports detailing compliance with
their WMP.120
The WMP must include specific objectives of the utility,
“[a] description of the preventive strategies and programs
to be adopted by the electrical corporation to minimize
110. Id.
111. 2019 Cal. Legis. Serv. Ch. 79 (A.B. 1054) (West).
112. See id. at 2.
113. See id. §§ 3285(b), 3285(c).
114. Id. at 2.
115. Id. at 41.
116. Implementation of Assembly Bill 1054, Cal. Pub. Utils. Comm’n, https://
www.cpuc.ca.gov/wildfires/ [https://perma.cc/M6QD-ADTN].
117. Wildfire Mitigation Plans, PacifiCorp, https://www.pacificorp.com/
community/safety/wildfire-mitigation-plans.html [https://perma.cc/2JC6GCSJ].
118. Cal. Pub. Util. Code § 8386(b) (West 2020).
119. Id.
120. Id. § 8386(h).
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the risk of its electrical lines and equipment causing catastrophic wildfires,” and other risk management plans.121
Notably, the Governor’s Strike Report recommends revising the WMPs to include “long-term fire management and
a process to ensure faster compliance with the proposed
plan” as well as discussion of an auditing system tied to
financial incentives.122 The Governor’s Strike Report further expresses worry that the CPUC bases their regulations on historical climate trends, which “may no longer be
accurate” given the effects of climate change.123
As climate change continues to heighten this wildfire
liability risk for IOUs, the doctrine of inverse condemnation will continue to present significant problems for
IOUs. Given the deficiencies inherent with the California’s
response to the heightened wildfire liability risks, new and
more durable solutions need to be explored.

Extending inverse condemnation to private utilities presents multiple problems for the long-term feasibility of
IOUs in California. Unlike public entities, private utilities
are not guaranteed a way to pay for the private property
taken in the form of either taxation or the ability to set
their own rates.124 As the court in Barham notes, the primary purpose of inverse condemnation is to “spread among
the benefiting community any burden disproportionately
borne by a member of that community.”125 However,
IOUs facing inverse condemnation must go through the
CPUC’s process in order to spread these burdens among
their customers, and as discussed earlier, the CPUC has
been reluctant to grant this rate relief.126 The California
Supreme Court has yet to rule on the issue of inverse condemnation as applied to IOUs.127 Private utilities are faced
with having to provide for customers in high-risk areas and
then being held strictly liable should a wildfire break out
in these areas, without a guarantee they can recover these

losses by passing on the costs to consumers. Inverse condemnation for IOUs has thus far resulted in concentrating
the costs of creating and maintaining public improvements
onto companies alone instead of the public.
Further, the applicability of strict liability to wildfire
damage created by utility equipment in general is questionable. In a relevant study, the Risk Management and
Decision Processes Center at the University of Pennsylvania notes three possible situations where strict liability
is appropriate, none of which apply to property damage
from utility-ignited wildfires.128 The first situation is for
“extremely hazardous activities, such as nuclear power production, that justify expansive risk reduction investments
on the part of the entity engaging in the activity.”129 Given
that utilities are required to service those who live in high
wildfire risk areas, inverse condemnation requires them
to overinvest in wildfire risk mitigation, which can affect
their ability to provide service. Second, strict liability is
appropriate where the harm can be “controlled not only
by investing in risk reduction measures (for example, backup cameras in cars), but also by reducing the activity (for
example, driving less and using other forms of transportation instead).”130 This does not apply to utilities because
they have a legal mandate to service customers. Finally,
inverse condemnation is typically justified where the harm
can be passed onto the public, but as previously noted, this
is often impossible for utilities to do.131
While not explicitly mentioned in the cases regarding
inverse condemnation, a relevant and important perspective to consider is the concept of the regulatory compact.
The regulatory compact is the “the relationship created by
a government-regulated monopoly: the government grants
a utility a captive market in return for the ability to regulate the utility’s price and requires the utility to serve all
customers reliably.”132 The government’s obligation under
the regulatory compact includes creating an environment
which “gives the utility the means to access relatively lowcost capital provided by private debt and equity investors
and establishes it as a reliable counterparty that will honor
its contractual obligations to suppliers.”133 The current legal
scheme for IOU wildfire liabilities runs counter to obligations under the regulatory compact that should be guiding legal and policy decisions affecting IOUs. This can be
seen in the credit downgrades and bankruptcy risk that
utilities currently face in California. The importance of the
regulatory compact is that it ensures that utilities have the
access to capital needed in order to better serve customers;
without a sustainable system for utilities customers, both
workers and shareholders will ultimately suffer.

121. Cal. Pub. Util. Code § 8386(c).
122. Governor’s Strike Report, supra note 6, at 11–12.
123. Id. at 12.
124. See Iovino, supra note 22.
125. Barham v. S. Cal. Edison Co., 74 Cal. App. 4th 744, 752 (1999).
126. See supra Section II(c); Decision Denying Application of San Diego Gas &
Electric, supra note 48 at 65, 70, 72.
127. See, e.g., Pac. Bell Tel. Co. v. S. California Edison Co., 208 Cal. App. 4th
1400, 1404 (2012) (“We find Edison’s reading of the Supreme Court cases
to be overly limited and agree with the conclusion reached in Barham and
by the trial court that Edison may be liable under inverse condemnation for
the damage to Pacific Bell’s property.”).

128. Kousky et al., supra note 82, at 9.
129. Id.
130. Id.
131. Id.
132. Leigh H. Martin, Deregulatory Takings: Stranded Investments and the Regulatory Compact in a Deregulated Electric Utility Industry, 31 Ga. L. Rev. 1183,
1185 (1997).
133. Southern California Edison, supra note 85, at 4.

III.

Legal Analysis

California’s current legal scheme for dealing with wildfire
liabilities must be overhauled in order to ensure the financial sustainability of IOUs going forward. As wildfire risk
continues to increase, California law has stifled the ability of IOUs to mitigate this issue. Inverse condemnation
penalizes prudent utilities that service high wildfire risk
areas, requiring them to recover rates through an inefficient and difficult CPUC process.

A.

Inverse Condemnation
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1.

Rate Relief

Rate relief is premised on determining whether the proposed rate increase is “just and reasonable;” there is no
inquiry at this stage into the principles of inverse condemnation.134 Further, the California government has noted the
need for clearer guidelines as to how a utility can recover
their wildfire liabilities and has attempted to pass legislation dealing with the problem, to no avail. As the Strike
Governor’s Strike Report recommends, the state should
“[c]larify cost recovery standards by setting clear guidelines
in statute” in order to alleviate mounting wildfire liabilities.135 The first piece of legislation that has already been
passed to address this issue, S.B. 901, merely gives certain
criteria on which the CPUC may base their decision.136 As
noted earlier, capital markets responded with a concern
that cost recovery would still be too uncertain for utilities
following the passing of S.B. 901.137 A.B. 1054’s burden
shifting mechanism, making utility conduct per se reasonable unless serious doubt is shown otherwise, does not
seem to affect the prudent manager standard aside from
changing the order of the application process.138
The prudent manager standard as it stands currently is
too demanding of utilities. The all-or-nothing approach in
ratemaking cases deserves to be reevaluated, as the financial solvency of the utility should be an important factor. Without objective standards tied to compliance with
WMPs, prudent management becomes a “perfection standard” that is impossible for utilities to meet.139 The WMPs
established by SB 901 did not go far enough in changing
the prudent manager standard to allow a utility to establish
prudent management by showing compliance with their
WMP. Allowing utilities to meet the prudent manager
standard by “perform[ing] in good faith to implement programs designed to achieve compliance with its plan” would
introduce more certainty into the system without compromising on requiring important wildfire mitigation measures.140 While SB 901 does require the CPUC to consider
the financial status of the entity seeking rate relief, this still
does not give the CPUC latitude to give recovery in proportion to the IOU’s imprudence.141 Instead, the CPUC
could assess a utility’s WMP and its compliance with their
plan, and then account “for external factors beyond the
utility’s control, such as wind, fuel stock, duration of the
fire, and low humidity and [limit] disallowance risk from
an imprudence finding accordingly.”142
Even with a change to the prudent manager standard,
such a solution is still hampered by the CPUC’s inefficient
process, which can have dire impacts on the financial stability of an IOU. The delay between incurring wildfire liabili134. Decision Denying Application of San Diego Gas & Electric, supra note 48,
at 65.
135. Governor’s Strike Report, supra note 6, at 4.
136. 2018 Cal. Legis. Serv. Ch. 626, 43–44 (S.B. 901) (West).
137. Governor’s Strike Report, supra note 6, at 33.
138. A.B. 1054, 2019 Cal Stats. ch. 79, at § 6(b)-(c).
139. Southern California Edison, supra note 85, at 6.
140. Id.
141. S.B. 901, 2017 Leg., Reg. Sess. § 451.2 (Cal. 2017).
142. Southern California Edison, supra note 85, at 6.
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ties and a CPUC decision regarding the ability for an IOU
to recover costs through rate increases further complicates
matters for a utility that is already under financial stress. As
the Strike Report notes, this inefficient process “can lead to
lower credit ratings, higher borrowing costs and, therefore,
higher rates paid by utility customers.”143 The SDG&E’s
Witch Fire rate increase case is a prime example of this
issue, as 10 years passed between the fires themselves and
the CPUC decision.144 The Strike Report concluded that
“the CPUC does not align with California’s need for a regulator that can effectively address wildfire safety and can
be nimble in today’s changing energy market.”145

IV. Solution
The solutions provided by the California legislature are
inadequate to deal with wildfire liability and threaten the
existence of IOUs in California going forward. The Wildfire Fund does not provide the sort of structural change
to the current liability standard that is necessary for IOUs
to continue to operate without facing detrimental wildfire
liability risk. While any solution should recognize the cost
allocation between the investors, ratepayers, property owners, and insurance companies, keeping the current liability
standard in place shifts that allocation towards the investors. The strict liability regime will continue to make it difficult for California IOUs to attract capital and refinance
debt. This issue is compounded by the CPUC’s handling
of rate relief for wildfire liability. In addition to the fact
that the CPUC has so far been reluctant to pass on wildfire liabilities to ratepayers, the CPUC’s process for rate
relief is far too inefficient to deal with the financial issues
of a utility facing wildfire liabilities. Changing the liability standard to a fault-based one, as is utilized in the vast
majority of states, would help to alleviate much of these
issues. While California is unique in its wildfire risk and
will undoubtedly continue to face an increased number of
wildfires due to climate change, a fault-based liability standard would help to keep IOUs solvent as utilities gain a
better understanding of how to mitigate this risk.

A.

California State Constitutional Amendment

The proposed language for the state constitutional amendment to Article I, Section 19 of the California Constitution
would read:
(a) Private property may be taken or damaged for a public use and only when just compensation, ascertained by
a jury unless waived, has first been paid to, or into court
143. Governor’s Strike Report, supra note 6, at 34.
144. The wildfires occurred in 2007, with the CPUC denying SDG&E’s petition for rate recovery in 2017. See Rob Nikolewski, CPUC Rules Against
SDG&E in 2007 Wildfire Case, San Diego Union-Trib. (Nov. 30, 2017),
https://www.sandiegouniontribune.com/business/energy-green/sd-fi-sdgewildfirecaseruling-20171130-story.html#:~:text=Investigations%20by%20
Cal%20Fire%20and,approximately%20%241.1%20billion%20of%20
ddamage [https://perma.cc/7UEU-L98W].
145. Governor’s Strike Report, supra note 6, at 41.
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for, the owner. The Legislature may provide for possession
by the condemner following commencement of eminent
domain proceedings upon deposit in court and prompt release to the owner of money determined by the court to be
the probable amount of just compensation.

...
(f ) Subdivision (a) of this section does not apply to damages resulting from the operations of a private electrical
utility for public use. Such damages are subject to faultbased liability.

This updated language explicitly exempts IOUs from
the purview of inverse condemnation. Because the California courts have a fairly long history of interpreting the
California Constitution as applying to private utilities, a
constitutional amendment would avoid the issues with
judicial review that a legislative bill would run into. This
solution keeps the other public agencies, such as public
utilities, within inverse condemnation’s purview, given
their ability to more easily pass on their losses to customers.
While this solution does not explicitly impact every issue
that surrounds the CPUC’s process, it alters the frequency
with which rate increases cases relating to wildfire liabilities would be brought. The amendment should have the
effect of reducing the contexts in which utilities are subject to wildfire liability, given that a fault-based standard
is inherently more lenient than strict liability, giving utilities more incentive to contest wildfire claims. It also can
streamline the CPUC’s decision making process for a rate
relief application, as the parties will have already prepared
the documents necessary under a fault-based standard and
the court will have already engaged in the requisite fact
finding. The largest hurdle to this solution is achieving the
political capital necessary to pass an amendment, which
requires two-thirds of both houses of the state congress to
approve the measure, or by ballot initiative which requires
a majority of voters to approve.146 While this Note is not
focused on the political realities of achieving such a result,
it is certainly important to note that such a result would
require a massive “buy-in” by the ratepayers of California,
which would undoubtedly be a hefty task. This solution is
not a bailout to IOUs, because defending themselves under
this standing requires a showing of no fault, but it would
certainly hinder the ability for property owners to get compensation for wildfire damages.
This amendment attempts to create an environment
where IOUs are better able to focus their attention and
investment on servicing customers and mitigating wildfire
risk through sustainable policies and practices. As credit
agencies, the governor’s office, and IOUs have noted, the
inverse condemnation scheme as it stands puts significant financial strain on IOUs.147 In order to maintain the
financial health of IOUs in California going forward, this
146. Cal. Const. art. XVIII.
147. Governor’s Strike Report, supra note 6, at 32; Southern California Edison, supra note 85, at 8 (“While wildfires can cause damage into the tens of
billions of dollars, the commercial insurance and reinsurance markets by all
accounts only cover up to approximately $1.5 billion per IOU insured.”).
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scheme must be reimagined. As noted earlier, the regulatory compact that underlies the policy decision to allow
the existence of private utilities requires that these utilities
are guaranteed an ability to invest in their operations and
service their customers. In the face of growing wildfire risk,
the current liability scheme does not adequately protect
IOUs from the dangers posed by more frequent and severe
wildfires, the “new normal” facing California in light of
the effects of climate change.

B.

Inadequacy of Other Solutions

While California legislators and government agencies
have done much to research the issue and pass legislation
addressing the issue, these measures have not addressed the
root of the problem. The most important legislation passed
on this issue, A.B. 1054, is emblematic of this inability to
provide long-term certainty to IOUs facing wildfire liability. While the Wildfire Fund is undoubtedly an important solution to certain issues IOUs face in being insured
for their losses, this solution still leaves the possibility of
recovery for their losses in the hands of the CPUC. For the
utility that manages to meet the demanding “prudent manager” standard, this Fund provides much needed liquidity
in order to pay outstanding liabilities as the utility seeks to
recover the amount withdrawn. However, given the track
record of the CPUC in regard to finding that utilities have
met this standard, it is possible that this measure will prove
inadequate to ensure the financial sustainability of IOUs.
Further, the status of the Fund is already in question given
the possibility that PG&E may not be able to opt into the
Fund given Governor Newsom’s disapproval of PG&E’s
restructuring plan.148
SB 901, the other legislative solution recently passed,
also falls short of providing a comprehensive solution to
California’s wildfire risk problem. The WMPs are undoubtedly an important step towards ensuring a more wildfire
resilient system, however, they do not go far enough in
ensuring that the legal process appreciates the difficulty
in keeping wildfires in check. While SB 901 attempted to
make the loss recovery process at CPUC more coherent and
manageable, it did not go far enough in streamlining the
process, as evidenced by the credit rating agencies, IOUs,
and Strike Report’s response to the bill.149 Like AB 1054,
SB 901 attempts to mitigate the problems that result from
California’s inverse liability scheme without addressing the
underlying issue. A significant issue that arises with solutions that attempt to change the CPUC’s decision making
process for rate relief applications is that these proceedings
can only take place once all wildfire claims are litigated.
This long period of time in between the wildfires and the
rate relief application’s conclusion creates significant financial strains on an IOU. For example, SDG&E was able to
apply for rate relief seven years after the wildfires for which
it faced liability, and the CPUC process itself can take up
148. Alexander, supra note 2.
149. Governor’s Strike Report, supra note 6, at 32; Southern California Edison, supra note 85 at 7.
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to two years.150 This long period of time between the wildfires and the rate relief application “creates financial stress
on a utility which may need to raise additional capital to
pay billions of dollars of wildfire claims without knowing
whether it will be able to recover the costs of that capital in
future rate increases.”151 It also remains to be seen to what
extent the CPUC will consider the financial stability of an
IOU compared to the other factors it considers under the
prudent manager standard. While a solution that creates
a more consistent and streamlined CPUC process could
help to keep IOUs facing wildfire liability solvent down
the line, many of the significant issues resulting from California’s application of inverse condemnation law would
still remain.
Similarly, calls for a public takeover of PG&E do not
adequately deal with the problematic scheme. While Governor Newsom has repeatedly floated the idea of a public
takeover, such a takeover “would cost billions of dollars
more to improve an electric system that many see as woefully neglected, no matter how the utility is structured.”152
Making the state’s largest energy provider a public utility
is also a significant change in California energy policy that

requires much more research and analysis than has been
conducted. As noted earlier, the benefits of a public utility versus a private one varies by circumstance, and by no
means would taking over PG&E provide a panacea to the
issues PG&E and its ratepayers currently face.
The increase in frequency and severity of wildfire, and
the accompanying increase of financial liability on the part
of private utilities, in California requires a comprehensive solution going forward. Wildfire losses are devasting.
Ensuring that California has a legal system that promotes
mitigation efforts should be of paramount importance
to any California lawmaker or citizen. The current legal
regime to deal with these losses cannot deal with the
liability damages these wildfires can create. In order to
adequately protect the interests of customers, stakeholders, workers, creditors, and victims, inverse condemnation
for IOUs facing wildfire liabilities must be revoked and
replaced with a fault-based standard. With a fault-based
standard in place, regulators can ensure accountability
while IOUs can have the financial flexibility to develop
more effective wildfire mitigation plans and improve their
ability to service their customers.

150. Governor’s Strike Report, supra note 6, at 34.
151. Id.
152. Ivan Penn, California Mayors Back Plan to Make PG&E a Cooperative, N.Y.
Times (Nov. 26, 2019), https://www.nytimes.com/2019/11/05/business/
energy-environment/pge-california-mayors.html [https://perma.cc/5N367C9V].
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