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I. Introduction

When Hurricane Katrina tore through southern Louisi-
ana, it left more than downed trees and standing water in 
its wake: over one million gallons of oil coated the streets, 
homes, and businesses of the small city of Meraux, home 
of a Murphy Oil refinery. Katrina’s fierce winds and storm 
surge had torn a massive tank off its foundations and car-
ried it away on the floodwaters, gushing oil as it went.1 
The damage could have been far greater. Katrina was by 
no means a worst-case storm,2 and luckily, only one of the 
refinery’s many tanks ruptured—and it leaked less than a 
third of the oil it contained.3 Nonetheless, the spill devas-
tated the surrounding area, causing hundreds of millions 
of dollars in damage to thousands of homes and businesses 
and choking nearby canals with oil.4 When reporters 
returned to the scene a year later, they found “abandoned 
houses and overgrown lawns,” and neighbors lamenting 
the loss of a community.5

1. See Murphy Oil Spill Fact Sheet, EPA, 1 (2006), https://perma.
cc/8VQU-4YHA.

2. See, e.g., Katrina Was Category 3, Not 4, CNN (Dec. 21, 2005, 9:23 AM), 
https://perma.cc/J35Y-PQTP (“When it slammed ashore on the Gulf Coast 
in August, Hurricane Katrina was a strong Category 3 storm, not a Category 
4 as initially thought . . . New Orleans . . . likely escaped the storm’s stron-
gest winds.”).

3. See Murphy Oil Spill Fact Sheet, supra note 1.
4. See $330 Million Settlement Deal in Katrina Oil Spill, NBC News (Sept. 25, 

2006, 7:43 PM), https://perma.cc/779P-KW44.
5. See id.

The Murphy Oil incident may be a sign of things to 
come. Consensus projections of climate change and its 
impacts suggest that over the next several decades, sea lev-
els will rise, coastal flooding will become more and more 
prevalent, and hurricanes may become stronger and more 
frequent as ocean temperatures warm. In turn, industrial 
facilities along the coasts will become more and more likely 
to experience destructive floods and storms.

This trend has sobering implications. America’s popula-
tion and economy are disproportionately coastal. Rising sea 
levels, more powerful and frequent storms, and increased 
flooding threaten to wreak havoc on these facilities, caus-
ing grave harm to life, property, and natural resources in 
surrounding communities.6

Financial assurance mandates (FAMs) may help induce 
coastal industries to invest in adaptation. FAMs require 
companies to prove that they can pay for the liabilities they 
may incur—whether by drawing on their own resources or 
by bringing in a third party, such as an insurer or surety, 
to pick up the tab.

FAMs are familiar tools whose strengths have been dem-
onstrated in practice as well as in theory. Federal, state, and 
local regulators use them to reduce the risk of catastrophes 
of all sorts, from nuclear incidents and oil spills to impacts 
resulting from abandonment of dangerous facilities. His-
tory shows that these measures can be effective and rea-
sonable in cost.7 And crucially, because they are relatively 

6. See, e.g., Scott Gurian, New Jersey’s Industrial Coast Remains Vulnerable to the 
Next Extreme Storm, NJSpotlight (Dec. 8, 2015), https://perma.cc/TA5L-
U7LE/; David A. Graham, The Mothers of All Disasters, The Atlantic 
(Sept. 2, 2015), https://perma.cc/28YX-XQCW; Eric Berger, Models Show 
“Massive Devastation” in Houston, Houston Chron. (Feb. 20, 2005, 6:30 
AM), https://perma.cc/SJ9J-UPA6; Tom Fowler, Houston-Area Facilities Say 
They’re Prepared, Houston Chron. (Sept. 21, 2005, 5:30 AM), https://
perma.cc/A37M-FXNH.

7. James Boyd, Financial Responsibility for Environmental Obligations: Are 
Bonding and Assurance Rules Fulfilling Their Promise? 5–8 (Resources for 
the Future Discussion Paper 01-42, Aug. 2001), https://perma.cc/9D9B-
SHEP (“In every regulatory context to date, private financial markets have 
developed to provide the insurance, bonds, and other financial instruments 
necessary to demonstrate assurance, and they provide these products at rea-
sonable cost.”); Robert V. Percival et al., Environmental Regulation: 
Law, Science, and Policy 145 (“[F]inancial assurance mandates in the Oil 
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simple to design and enforce, FAMs are particularly appro-
priate for use by state and local policymakers, making them 
well suited to an era of federal gridlock and geographically 
uneven climate impacts. For these reasons, policymakers 
should require many coastal firms to buy insurance for the 
harms their operations may cause to others as a result of the 
coastal impacts of climate change.

II. The Coastal Impacts of Climate Change 
and the Need for Industrial Adaptation

There is broad consensus that coastal climate adaptation 
efforts are both essential and underdeveloped.8 Many of 
America’s vital industries are concentrated on the coasts, 
and their exposure to the floods and storms that climate 
change threatens poses grave risks for society at large.

First, extreme weather and f looding could cause 
huge economic losses by disrupting systemically impor-
tant industries.9

Second, storms and flooding could cause environmental 
and public health catastrophes. The industrial facilities lin-
ing our coasts store and process dangerous substances, and 
when facilities are damaged, inundated, or hastily taken 
offline, these substances can and do escape.

Third, and relatedly, storm and flood hazards, and the 
potential liabilities and business risks they entail, could lead 
companies to simply abandon facilities, leaving unsecured 
and dangerous structures containing hazardous substances to 
blight the coasts—and, potentially, to cause releases and spills.

In theory, coastal industry should already have strong 
economic incentives to adapt, but it will probably underin-
vest in adaptation on its own. At its highest levels, corporate 
America generally understands that climate change is occur-
ring and likely to accelerate in the future, and that it entails 
serious business risks.10 However, coastal businesses may not 
fully bear all of the relevant risks of climate change. In par-

Pollution Act of 1990 helped drive “a “sea change” in the shipping industry’s 
safety practices [and] a substantial reduction in the amount of oil spilled in 
U.S. waters.”); see also Haitao Yin et al., Risk-Based Pricing and Risk-Reduc-
ing Effort: Does Private Insurance Reduce Environmental Accidents?, Reg. 36, 
46 (Summer 2012) (explaining that Michigan’s private insurance mandate 
for underground storage tanks significantly reduced spills and induced own-
ers to close facilities likely to leak).

8. See, e.g., Nat’l Oceanic & Atmospheric Admin., Adapting to Cli-
mate Change: A Planning Guide for State Coastal Managers, 1, 16 
(2010), https://perma.cc/VZG5-9K9V; John R. Nolon, Land Use and Cli-
mate Change: Lawyers Negotiating Above Regulation, 78 Brook. L. Rev. 521, 
545 (2013).

9. See, e.g., Hal Needham et al., Ctr. for Climate & Energy Solutions, 
Impacts and Adaptation Options in the Gulf Coast 16–20 (2012), 
https://perma.cc/43PU-SM3P; Neena Satija et al., Hell and High Water, 
ProPublica (Mar. 3, 2016), https://perma.cc/9E8V-33L4; see also Meg 
Crawford & Stephen Seidel, Weathering the Storm: Building Busi-
ness Resilience to Climate Change, Ctr. for Climate and Energy 
Solutions 3 (July 2013), https://perma.cc/DQX7-83Z5.

10. Crawford & Seidel, supra note 9, at ix (“[T]he vast majority of [Global 
100] companies recognize risks from extreme weather and climate change, 
and many see these risks in the present or near term.”).

ticular, corporations have a number of ways to “externalize” 
environmental damage. Lawsuits over environmental disas-
ters entail tricky questions of causation and valuation. For 
example, if faced with environmental claims it cannot pay, 
a business may declare bankruptcy as a last resort, leaving 
claimants to haggle over whatever remains.11

III. Approaches to Coastal Industrial 
Adaptation: The Role of Financial 
Assurance Mandates

A. The Typical Regulatory Strategies—Command-
and-Control Mandates and Subsidies—Are 
Inadequate

To promote climate adaptation, many states and localities 
have imposed command-and-control regulations in the 
form of building codes and land use regulations.12 These 
policies have a role to play in coastal industry adapta-
tion, but their well-known disadvantages counsel against 
a primarily command-and-control approach to the issue. 
Command-and-control regulators must distinguish 
between acceptable and unacceptable conduct, requiring 
substantial information and expertise. Moreover, the “one 
size fits all” tendency of rulemaking can be inefficiently 
oblivious to variations among regulated entities. And 
without financial incentives to produce thoughtful rules 
and implement them with alacrity, regulators may prove 
sluggish—or worse, beholden to the very interests they are 
meant to control.13

Policymakers may choose instead to subsidize coastal 
adaptation, rather than (or in addition to) mandating that 
industries enact particular measures. But subsidies, like 
command-and-control regulation, have serious weaknesses. 
Subsidizing coastal industrial adaptation would funnel the 
general public’s tax dollars to subsidy recipients, raising 

11. See James Boyd, Financial Responsibility for Environmental Obligations: Are 
Bonding and Assurance Rules Fulfilling Their Promise? 3–4 (Resources for 
the Future Discussion Paper 01-42, Aug. 2001), https://perma.cc/9D9B-
SHEP; Joel M. Gross, The Interface Between Bankruptcy and CERCLA: 
Where Does New Legislation Belong?, 5 Fordham Envtl. L. Rev. 287, 293–
94 (2011); See generally Milissa A. Murray & Sandra Franco, Treatment of 
Environmental Liabilities in Bankruptcy, Environmental Aspects of Real 
Estate and Commercial Transactions 341 (James B. Witkin ed., 4th ed. 
2011). For a vivid recent example, see Michael Wines, Owners of Chemi-
cal Firm Charged in Elk River Spill in West Virginia, N.Y. Times (Dec. 17, 
2014), https://perma.cc/R7SR-LQ9G.

12. See generally Jessica Grannis, Adaptation Tool Kit: Sea-Level Rise and 
Coastal Land Use, Geo. Climate Ctr. (2011), https://perma.cc/YH4L-
RJFK (describing a variety of relevant regulatory strategies).

13. See David A. Dana & Hannah J. Wiseman, A Market Approach to Regulat-
ing the Energy Revolution: Assurance Bonds, Insurance, and the Certain and 
Uncertain Risks of Hydraulic Fracturing, 99 Iowa L. Rev. 1523, 1552–54 
(2014) (describing industry capture of state and federal regulators through 
industry lobbying and pressure, groupthink, and “revolving door” person-
nel exchange).
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issues of equity and political feasibility.14 Moreover, sub-
sidies are essentially reverse command-and-control man-
dates; rather than specifying behavior to be punished, they 
specify behavior to be rewarded. And if subsidized adapta-
tion measures do not fully mitigate risk (a likely proposi-
tion), subsidies could, on balance, have the perverse effect 
of maintaining or even increasing overall risk exposure.

B. Financial Assurance Mandates: A Brief Overview

FAMs require individuals or companies to prove their abil-
ity to meet potential liabilities, ensuring that if liability 
arises, the liable parties ultimately pay rather than those to 
whom they are liable.15

Individuals and businesses can comply with FAMs in 
various ways. The most familiar financial assurance mech-
anism is insurance: a commitment from a financially capa-
ble outsider to pay for any liability the potentially liable 
party may incur.16 In other contexts, surety bonds are com-
monly used, requiring a financially capable third party to 
pay a specified amount if certain conditions are fulfilled, 
such as a liability.

Insurance and bonds both use third parties to assure 
the availability of funds. Other financial assurance tools 
do not. For example, some FAMs require regulated entities 
to set money aside in anticipation of potential liability.17 
Others allow regulated entities to “self-insure” by demon-
strating to a regulator’s satisfaction that they are financially 
secure enough to be able to meet any future liability.18

C. The Virtues of Financial Assurance Mandates 
and the Superiority of Insurance

1. Insurance vs. Other Financial Assurance Tools

FAMs serve two essential functions. First, by requiring reg-
ulated individuals and businesses to have enough funds to 
fulfill their potential liabilities regardless of solvency, cor-
porate form, or capitalization, FAMs ensure that victims or 
society at large do not have to bear financial burdens that 
the law allocates to those individuals and businesses alone.

Second, FAMs ensure cost internalization (by ensuring 
that regulated entities can pay, and can therefore be made 
to pay, any costs that materialize) and assign a clear and 
immediate value to those future costs: some companies 
with dangerous practices may find themselves unable to 

14. A similar redistributive mechanism is already at work in the residential ad-
aptation context in the guise of NFIP, through which all taxpayers subsidize 
coastal residents’ living expenses by paying for the gap between NFIP’s pre-
miums and claims paid. See, e.g., Mark Fogarty, Industry Victory on Flood 
Insurance Will Be Taxpayers’ Loss, Nat’l Mortgage News (Apr. 15, 2014), 
https://perma.cc/TNR8-9TC4.

15. See Boyd, supra note 7, at 1 (FAMs are also known as financial requirements 
or bonding requirements).

16. Id. at 23.
17. Id. at 25.
18. Id. at 20–21, 26–27.

find insurance at any price,19 and in other cases, insurers 
monitor their customers’ activities and vary premiums and 
underwriting standards accordingly.20

2. Insurance vs. Command-and-Control 
Regulation

FAMs internalize the costs of harms and thereby reduce 
the risk that harms will occur in the first place. There are at 
least three reasons to think that insurers can be more effec-
tive in these tasks than their counterparts in the command-
and-control bureaucracy. First, insurers have a strong profit 
motive to accurately price risk.21 Premiums that do not 
fully reflect policyholders’ risks will attract risky customers, 
tending to cause the insurer to pay out more than it takes 
in; premiums disproportionate to policyholders’ risks will 
drive potentially profitable customers away.22

Second, as specialists in risk management, insur-
ers develop and draw on deep expertise and proprietary 
knowledge as they assess the risks posed by their policy-
holders, craft incentives to mitigate those risks, and moni-
tor policyholders to ensure that their premiums reflect their 
behavior.23 Third, and crucially, these institutional advan-
tages also render insurance requirements more practically 
and politically viable than command-and-control regula-
tions. By opting for insurance requirements, a regulator 
can effectively subcontract the design and enforcement of 
finer-grained rules to the insurer.

IV. Sketching a Coastal Industry FAM

A. For Which Liabilities Should Financial Assurance 
Be Required?

FAMs ensure that funds will be available to pay potential 
liabilities. Initially, at least, I suggest that coastal industry 
FAMs should cover only existing liabilities. Specifically, 
coastal industries should provide financial assurance suffi-
cient to fully remediate worst-case spills, releases, and other 
such environmental disasters. As discussed above, the costs 
of these disasters are not fully internalized to firms, and cli-

19. See, e.g., Omri Ben-Shahar & Kyle D. Logue, Outsourcing Regulation: How 
Insurance Reduces Moral Hazard, 111 Mich. L. Rev. 197, 207 (2012) (“Dif-
ferentiated insurance premiums provide explicit prices to people’s choices 
of care in much the same way as Pigouvian taxes.”); see also id. at 233 (“By 
converting the uncertain expected cost of liability into a certain cost of the 
insurance premium, insurance premiums enable insureds to make more in-
formed choices regarding activity levels. Since most regulated parties do not 
have the information necessary to accurately convert expected ex post liabil-
ity awards and fines into an exactly equivalent Pigouvian tax, and since the 
government does not provide such estimates to help people plan, insurers fill 
this void.”).

20. See David A. Dana & Hannah J. Wiseman, A Market Approach to Regulat-
ing the Energy Revolution: Assurance Bonds, Insurance, and the Certain and 
Uncertain Risks of Hydraulic Fracturing, 99 Iowa L. Rev. 1523, 1527–28, 
1563–65 (2014).

21. See Omri Ben-Shahar & Kyle D. Logue, Outsourcing Regulation: How Insur-
ance Reduces Moral Hazard, 111 Mich. L. Rev. 197, 207 (2012).

22. See id. at 204.
23. See id. at 205–06, 233.
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mate change will make them much more likely. FAMs that 
address only existing liabilities will require less legal revi-
sion and impose fewer costs and uncertainties on subject 
businesses than FAMs that impose novel liabilities.

A FAM aimed at climate-related coastal environmental 
disasters should logically apply to facilities that are vulner-
able to the coastal impacts of climate change, and that con-
tain substances and operations capable of serious harm if 
disrupted. Existing regulations provide proxies for both of 
these characteristics:

• Vulnerability to the coastal impacts of climate 
change: Some coastal facilities are of particular 
concern given their exposure to flooding and storm 
surge. The Federal Emergency Management Agen-
cy’s (FEMA) flood insurance maps provide estimates 
of flood risk at any location in the United States, and 
designate certain areas as especially vulnerable.

• Presence of potentially harmful substances and 
operations: The Emergency Planning and Commu-
nity Right-to-Know Act of 1986 (EPCRA) and its 
implementing regulations identify certain facilities 
as posing a particular risk of dangerous contamina-
tion, and require those facilities to make disclosures 
to state and local regulators.

Together, FEMA’s flood maps and EPCRA’s reporting 
standards suggest a rough rule of thumb for identify-
ing facilities to subject to the FAM. This rule of thumb 
is imperfect; FEMA’s flood maps, in particular, have been 
widely criticized as both under- and over-inclusive in cer-
tain areas.24 Nonetheless, the combination of EPCRA and 
flood map data offers a coherent, reasonably robust, and 
easily implementable initial framework.25

B. Which Assurance Mechanism(s) Should the FAM Use?

The FAM must also identify acceptable mechanisms of 
assurance. Some real-world FAMs provide laundry lists of 
acceptable mechanisms.26 Others leave the decision to indi-

24. See, e.g., Christopher Joyce, Outdated FEMA Flood Maps Don’t Account for 
Climate Change, Nat’l Pub. Radio (Sept. 15, 2016, 4:37 AM), https://
perma.cc/82QK-8JFQ; Andy Horowitz, Op-Ed, New Orleans’s New Flood 
Maps: An Outline for Disaster, N.Y. Times (June 1, 2016), https://perma.cc/
J9DS-GQWY; Al Shaw et al., Federal Flood Maps Left New York Unprepared 
for Sandy—and FEMA Knew It, ProPublica (Dec. 6, 2013, 5:00 AM), 
https://perma.cc/A6HF-NT3F; Theodoric Meyer, Using Outdated Data, 
FEMA Is Wrongly Placing Homeowners in Flood Zones, ProPublica (July 18, 
2013, 1:07 PM), https://perma.cc/V4N7-RTYD.

25. See, e.g., Ivan Maddox, Why FEMA Flood Maps Don’t Tell the Whole Risk 
Story, Intermap: The Risks of Hazard (Dec. 3, 2014, 10:09 AM), https://
perma.cc/3ESP-XVTZ. See, e.g., Joyce, supra note 24 (FEMA’s ongoing map 
revision process may help fix some of the maps’ errors); Al Shaw, How Well 
Did FEMA’s Maps Predict Sandy’s Flooding?, ProPublica (Dec. 6, 2013), 
https://perma.cc/4U2Z-Q8UW (“areas with newer [FEMA] maps using 
newer technology predicted . . . flood extents far more accurately overall”). 
But see Horowitz, supra note 24.

26. The Oil Pollution Act is one example. See 33 U.S.C. § 2716(e) (2012); 30 
C.F.R. § 138.80 (2014); see also Kenneth S. Abraham, Catastrophic Oil Spills 
and the Problem of Insurance, 64 Vand. L. Rev. 1769, 1776 (2011) (“the 
principal means” of complying with OPA’s FAMs “is through the purchase 
of liability insurance”).

vidual regulators, rather than (or in addition to) making a 
choice in the law itself.27 Still others emphasize or require a 
particular mechanism.28

Two major concerns frame the choice among financial 
assurance mechanisms. The first is regulatory complex-
ity. FAMs that allow self-insurance require regulators to 
confirm and monitor regulated parties’ financial stability. 
Even the most sophisticated regulators have struggled with 
this task.29 Implementation is simpler if the regulated party 
purchases financial assurance—the regulator needs only to 
verify that the party in fact did so, and that the terms of the 
assurance (e.g., the type and amount of liability covered) 
meet the FAM’s requirements.30

The second framing concern is the extent and imme-
diacy of risk mitigation incentives. In theory, all financial 
assurance mechanisms ensure that those subject to FAMs 
bear the costs at issue. This theoretically should drive risk 
mitigation no matter which financial assurance mecha-
nism is chosen. However, businesses are unlikely to take 
strong action if they do not face immediate, risk-responsive 
financial incentives.31

In the case of a coastal industry FAM, both of these 
factors favor a private insurance requirement. Resource-
strained state and local governments may not be able to 
effectively manage informationally intensive assurance 
mechanisms such as self-insurance.32 Private insurance, and 
the private regulatory apparatus it entails, also provides the 
upfront risk mitigation incentives lacking in other FAMs.33

V. Confronting Potential Objections to a 
Coastal Industry FAM

A. Financial Assurance Will Be Very Expensive or 
Even Unavailable at Any Price

The first and most obvious counterargument goes some-
thing like this: Insurance is expensive. Insurers will demand 
high premiums in order to have enough money on hand 
if a coastal disaster produces many expensive claims.34 In 

27. See, e.g., Cleveland, Ohio, Code of Ordinances § 354A.08(b)(1) 
(2016) (requiring a “performance bond or equivalent financial instrument 
.  . . . sufficient to guarantee full and faithful performance of the require-
ments of this chapter and . . . satisfactory to” certain city officials).

28. SMCRA, for example, emphasizes bonding. 30 U.S.C. § 1259 (2012).
29. See Boyd, supra note 7, at 61–66.
30. See id. at 21.
31. See infra note 51 and accompanying text; Dana & Wiseman, supra note 20, 

at 1581; cf. Thomas W. Merrill, Insurance and Safety Incentives 10 (2011) 
(working paper for the National Commission on the BP Deepwater Hori-
zon Oil Spill and Offshore Drilling), https://perma.cc/P7U4-D4ME.

32. See Michael P. Vandenbergh, The Private Life of Public Law, 105 Colum. 
L. Rev. 2029, 2081 (2005); Tracy Gordon, State and Local Budgets and the 
Great Recession, Russell Sage Found. & Stan. Ctr. Poverty & Inequal-
ity (Dec. 2012), https://perma.cc/QU3P-NSTH; Dana & Wiseman, supra 
note 20. But see infra Section V.D (discussing difficulties in defining the re-
quired amount of assurance, regardless of the assurance mechanism chosen).

33. See Dana & Wiseman, supra note 20, at 1581.
34. See, e.g., Paul K. Freedman & Howard Kunreuther, Managing Envi-

ronmental Risk Through Insurance 40-48 (1997); Howard C. Kun-
reuther & Erwann O. Michel-Kerjan, Climate Change, Insurability of Large-
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especially risky areas, they may refuse to provide insurance 
altogether, forcing businesses to close or relocate. In other 
areas, high premiums will increase the cost of doing busi-
ness so much that companies will be at a significant disad-
vantage relative to those in unregulated areas. In turn, they 
will close their doors, or flee for other jurisdictions.

This argument has some merit. All else equal, industries 
in jurisdictions with FAMs will be at a competitive disad-
vantage relative to jurisdictions without them. For three 
reasons, however, this dynamic should not worry policy-
makers too much.

1. Private Insurance Is Unlikely to Be  
Very Expensive or Unattainable

Historical and theoretical evidence both suggest that the 
costs of complying with coastal industry FAMs will be 
modest. Predictions of sky-high premiums, unavailable 
insurance, widespread insolvencies, and the like were heard 
ad nauseam when many modern FAMs were enacted, yet 
none of these consequences came to pass. Moreover, from 
a theoretical perspective, it is not clear that coastal climate 
risk specifically should be unusually difficult or expen-
sive to insure. To simplify slightly, insurers set premiums 
in light of four basic considerations.35 First, insurers will 
charge higher premiums for ambiguous risks, that is, risks 
with large variances in the likelihood of losses arising and/
or in the magnitude of those losses.36 Second, they will 
charge more if they cannot tell whether their customers are 
especially likely to make claims (adverse selection).37 Third, 
they will charge more if customers are likely to act more 
dangerously once insured (moral hazard).38 Fourth, they 
will charge more if risks are correlated, that is, if many cus-
tomers are likely to make claims at the same time.39

On the one hand, moral hazard and adverse selec-
tion probably would not cause insurance premiums to 
rise, because customers would not have an informational 
advantage over insurers. Rather, insurers should be equally 
or more able than the customers themselves to discern 
whether their customers are vulnerable to climate risk. 
This is because insurers can monitor customers and draw 
on superior proprietary information to evaluate risk expo-
sure.40 Similarly, by monitoring customers and varying 

Scale Disasters, and the Emerging Liability Challenge, 155 U. Pa. L. Rev. 
1795, 1821–22 (2007).

35. See, e.g., id.; Michael Faure & Véronique Bruggeman, Catastrophic Risks 
and First-Party Insurance, 15 Conn. Ins. L.J. 1, 16, 33 (2008) (“Due to 
problems of ambiguity, adverse selection, moral hazard, and highly corre-
lated losses, insurance companies will want to charge a risk premium that 
considerably exceeds the expected loss. This premium can, however, be so 
high that there would be very little demand for coverage at that rate.”); a 
fifth factor, which I will set aside here, is administrative costs. I see little 
reason to believe that the administrative costs of providing climate-related 
environmental insurance will be wildly different from those of providing 
other forms of individualized specialty insurance.

36. See Freedman & Kunreuther, supra note 34, at 40–43.
37. See id. at 43–44.
38. See id. at 17–19.
39. See id. at 19–20.
40. See Kunreuther & Michel-Kerjan, supra note 34, at 1824.

their premiums according to the risks uncovered, insurers 
should be able to ward off moral hazard.

On the other hand, ambiguity and correlation should 
tend to raise premiums, as the impacts of climate change 
are uncertain and can produce many losses all at once. 
Nonetheless, there is cause for optimism. Insurers have 
been able to provide affordable insurance even in markets 
with similarly high ambiguity and correlation, such as off-
shore drilling, where a robust and risk-responsive private 
insurance market exists.41 And by encouraging risk-miti-
gating behavior, insurers can narrow the range of potential 
losses, further reducing ambiguity.42

2. A FAM’s Costs Will Not Necessarily 
Drive Industries Away

Even if a coastal industry FAM raises costs, businesses 
subject to the FAM will not necessarily flee. After all, the 
coasts offer easy access to port facilities, fuel terminals, 
and other important infrastructure, as well as to major 
population centers.43 Partially for this reason, many coastal 
areas have developed robust networks of upstream product 
producers, downstream input suppliers, and specialized 
contractors and service providers, allowing productivity-
enhancing informational exchanges and fostering deep 
labor markets.44 Energy producers and businesses in other 
coastally concentrated industries cannot easily forsake the 
locational amenities available along the coasts.

3. High Costs or Relocation, If They Occur, 
May Actually Be Socially Beneficial

Finally, insofar as the FAM does increase costs or drive 
industry from the coasts, this may be a good thing. To 
the extent that FAMs “increase” the cost of doing business, 
they do not create that cost, but rather shift it from society 
back to those regulated.45 From a social welfare perspec-
tive, then, businesses whose operations are so socially risky 
that they cannot afford to mitigate or insure them should 
not continue to exist, and businesses that can only avoid 
crippling insurance costs by relocating should be forced to 
do so.46

41. See, e.g., Mark A. Cohen et al., Deepwater Drilling: Law, Policy, and Econom-
ics of Firm Organization and Safety, 64 Vand. L. Rev. 1853, 1901 (2011); 
Dana & Wiseman, supra note 20, at 1573–74.

42. See, e.g., Celine Herweijer et al., Adaptation to Climate Change: Threats and 
Opportunities for the Insurance Industry, 34 Geneva Papers 360, 366 (2009).

43. See, e.g., Needham et al., supra note 9, at 14; U.S. Energy Information Agen-
cy, Flood Vulnerability Assessment Map, U.S. Dep’t Energy, https://perma.
cc/CQJ4-64LB (last visited Nov. 24, 2014) (mapping energy infrastructure 
located in flood hazard zones); Kate Spinner, For Chemical Disaster, Just 
Add Storm Surge, Sarasota Herald-Tribune (Sept. 19, 2010, 12:01 AM), 
https://perma.cc/KBS6-JS4W (“A quarter of all the gas, 40 percent of jet 
fuel and 60 to 70 percent of military jet fuel is all refined in the hurricane 
surge zone in Texas.”).

44. See generally Glenn Ellison et al., What Causes Industry Agglomeration? 
Evidence From Coagglomeration Patterns, 100 Am. Econ. Rev. 1195, 1196 
(2010); David Schleicher, The City as a Law and Economic Subject, 2010 U. 
Ill. L. Rev. 1507 (2010) 1509–10, 1514, 1517–28.

45. See, e.g., Boyd, supra note 7, at 29.
46. Cf. Dana & Wiseman, supra note 20, at 1582.
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B. A FAM Is Politically Implausible

A coastal industry FAM might also face vigorous opposi-
tion from the sectors to be regulated and their employees. 
With no broad pro-FAM lobby to counter this opposi-
tion, the FAM would either fail or be diluted to the point 
of ineffectiveness.

Again, there is some merit to this argument. At the 
national level, it will likely take major disasters for legisla-
tors to consider a robust coastal industry FAM. At the state 
and local level, too, jurisdictions that have experienced 
major weather disasters, such as Florida and New York 
City, have poured effort into designing and implementing 
coastal adaptation strategies.47

Yet, although they face political headwinds for the time 
being, coastal industry FAMs have at least three important 
political advantages. First, as I have shown, the costs of a 
coastal industry FAM will probably be modest. Second, 
even if coastal industry FAMs raise costs, many jurisdic-
tions may be willing to enact them anyway. Because states 
and localities can implement them on their own, FAMs 
can emerge piecemeal even in the absence of a properly 
functioning Congress (or even state legislature) or a nation-
ally galvanizing catastrophe.

Third, coastal industry FAMs will not directly affect 
most coastal residents, so they may provoke less politi-
cal resistance than other adaptation initiatives have. The 
politics of the FAM, in turn, might more closely resemble 
those of conventional environmental regulations. These are 
not easy to enact, of course, but may be more attainable 
than regulations that threaten to directly increase costs for 
coastal homeowners.48

C. Self-Insurance and Rate Regulation Will 
Prevent the FAM From Mitigating Risk

Even those who favor FAMs in theory might doubt whether 
their theoretical advantages will translate to the real world. 
In practice, it could be argued, coastal industry FAMs will 
be compromised in two ways. First, regulators can allow 
businesses to self-insure by demonstrating sound finances 

47. See Curtis Morgan, Impact of Hurricane Andrew: Better Homes, Miami 
Herald (June 2, 2012), https://perma.cc/3CE8-6EVY; Dep’t of City Plan-
ning, Flood Resilience Zoning Text Amendment, City of N.Y. (Oct. 9, 2013), 
https://perma.cc/BA84-G5DG. See generally John Schwartz, Pragmatism on 
Climate Change Trumps Politics at Local Level Across U.S., N.Y. Times (Oct. 
24, 2014), https://perma.cc/N4BU-P934.

48. If recent history is any indication, the American public broadly supports 
environmental regulations that apply directly to businesses, and imple-
menting new regulations is possible despite vociferous business opposition. 
See, e.g., Frederick Mayer et al., Americans Think the Climate is 
Changing and Support Some Actions 2–3 (Duke Univ. Nicholas Inst. 
for Envtl. Pol’y Sol. 2013), https://perma.cc/422Y-J4GT; Zack Colman, 
Most Americans Support Climate Regulations Even With Costs: Poll, Wash. 
Examiner (Nov. 20, 2014, 10:25 AM), https://perma.cc/ELU2-EFF5; Ju-
liet Eilperin, Autos Must Average 54.5 MPG by 2025, New EPA Standards 
Say, Wash. Post (Aug. 28, 2012), https://perma.cc/9GEC-MNHR; Amy 
Harder, Obama Carbon Rule Backed by Most Americans—WSJ/NBC Poll, 
Wall Street J. (June 18, 2014), https://perma.cc/K72V-CD45. But see 
Coral Davenport, EPA Funding Reductions Have Kneecapped Environmental 
Enforcement, Nat’l J. (Mar. 3, 2013), https://perma.cc/FN9T-8TY4.

and ample reserves. Self-insurance removes the third-party 
monitoring and upfront financial incentives that cause 
companies to reduce risks.49 It is important to note, how-
ever, that FAMs that allow self-insurance should still pro-
mote the core goal of cost internalization to some extent. 
Moreover, self-insurance is not inevitably allowed in real-
world FAMs. Many, especially at the state and local level, 
do not explicitly allow it, and self-insurance is certainly 
not the only form of insurance that major corporations are 
willing to obtain.50 To promote upfront risk mitigation, 
jurisdictions implementing FAMs can and should choose 
not to allow self-insurance.51

Second, legislators and insurance regulators may pre-
vent insurers from charging fully risk-sensitive premiums, 
reducing coastal businesses’ incentives to adapt and pos-
sibly causing private insurers to leave the market altogeth-
er.52 But this has not happened with existing industry 
FAMs, in sharp contrast to residential FAMs. Premiums in 

49. Dana & Wiseman, supra note 20, at 1580–82.
50. See, e.g., Deepwater Horizon Disaster Not a Watershed Event for P&C In-

surance Market, Towers Watson (Aug. 2010), https://perma.cc/SN8G-
UUV6 (describing private insurance held by major players in the Deepwater 
Horizon disaster); Abraham, supra note 26, at 1787.

51. See, e.g., Richard Dobbs et al., Building the Healthy Corporation, McKinsey 
Q., Aug. 2005, at 63, https://perma.cc/YVL9-KELP (discussing “short-
sighted behavior” among corporate managers); Dana & Wiseman, supra 
note 20, at 1581; Crawford & Seidel, supra note 9, at 8, 21-22 ([C]or-
porate adaptation “frameworks typically draw from a historical picture of 
risk and often do not adequately consider the changing character—such 
as frequency and intensity—of extreme weather events . . . [c]ompanies’ 
investment in building resilience competes with other business objectives 
and resources, many of which are more immediate and tangible. Short-term 
costs and cash flows are often considered more important than benefits that 
may not be realized until much later.”); Max Messervy et al., Insurer Climate 
Risk Disclosure Survey Report & Scorecard: 2014 Findings & Recommenda-
tions, Ceres 6 (2014), https://perma.cc/7RJ5-Z999 (describing climate 
risk planning among the 350 largest American insurers and finding that 
“most of the companies responding to the survey reported a profound lack 
of preparedness in addressing climate-related risks and opportunities”); Are 
UK Companies Prepared For the International Impacts of Climate Change?: 
FTSE 350 Climate Change Report 2013, Carbon Disclosure Project 
(2013), https://perma.cc/75WE-4TY7 (concluding that FTSE 350 “com-
panies’ current focus on risks and opportunities needs broadening. While 
the majority of FTSE 350 companies identify risks (86%) and opportunities 
(82%) from climate change, the focus remains relatively narrow, looking 
primarily at direct, shorter-term risks. Only 32% of companies report risks 
(14% opportunities) which have timeframes of ten years or more and 13% 
of companies report that they have not identified any climate change related 
risks at all.”); Aleka Saville et al., 2015 Corporate Adaptation Survey, Notre 
Dame Global Adaptation Index 6–7, 17 (May 2015), https://perma.cc/
L953-P86C; On the Global 100, see S&P Global 100 Methodology, S&P 
Dow Jones Indices 3 (September 2016), https://perma.cc/G6V6-N2SR. 
See also Ana Maria Cruz et al., Identifying Hurricane-Induced Hazardous 
Material Release Scenarios in a Petroleum Refinery, 2 Nat. Hazards Rev. 
203, 203 (“emergency management preparations to deal with natural di-
saster-induced hazmat releases, however, are very limited, if they exist at 
all” among Gulf Coast petroleum refineries). Cf. Sean B. Hecht, Climate 
Change and the Transformation of Risk: Insurance Matters, 55 UCLA L. Rev. 
1559, 1591–93 (2008) (reviewing behavioral psychology findings concern-
ing underinvestment in insurance); Faure & Bruggeman, supra note 35, at 
16, 21–26 (finding that “empirical evidence . . . suggests that there is gener-
ally no adequate interest in and thus no demand for voluntary [first-party] 
insurance protecting against natural catastrophes” and discussing various 
cognitive and informational explanations) (citations omitted).

52. See, e.g., Bradley G. Bodiford, Florida’s Unnatural Disaster: Who Will Pay for 
the Next Hurricane?, 21 U. Fla. J.L. & Pub. Pol’y 147, 158–160 (2010) 
(discussing the woes of Florida’s state-operated property insurer). See gener-
ally Richard A. Epstein, Exit Rights and Insurance Regulation: From Federal-
ism to Takings, 7 Geo. Mason L. Rev. 293, 303–08 (1999).
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economic sectors subject to FAMs vary widely according 
to insurers’ perceptions of risk, as do business insurance 
premiums in general.53

D. Regulators Will Struggle to Determine 
How Much Assurance to Require

As noted above, FAM implementation might be fairly sim-
ple if purchased financial assurance is required. Neverthe-
less, regulators will face a tricky design question regardless 
of their chosen assurance mechanism: how much assur-
ance to require. A FAM that attempts to align financial 
responsibility with the full extent of potential liability (as 
I have advocated) must estimate potential damages from 
a worst-case disaster and translate those damages into a 
minimum policy limit for insurance regimes, a minimum 
bond amount for surety bond regimes, a minimum self-
insurance capacity for self-insurance regimes, and so on.

This is a real challenge, but it should not be overstated. 
Regulators can make the task of defining appropriate 
assurance levels easier on themselves by setting sector-wide 
required policy limits. This is the approach of most FAMs. 
In any event, in opting for FAMs, regulators take up the 
task of determining required assurance amounts, but they 
avoid many other informationally intensive tasks inherent 
in other regulatory approaches.54

E. A FAM Is Unnecessary Because Coastal 
Businesses Are Already Insured

Coastal industry FAMs will obviously be superfluous if the 
businesses they target already have private insurance for 
the impacts the FAMs address. However, this is probably 
not the case. Data on the prevalence of insurance against 
the potential coastal impacts of climate change are scarce, 
and many vulnerable facilities are no doubt already insured 
to some extent.55 However, as I have argued, there is strong 
evidence that coastal businesses are underpreparing gener-
ally for these impacts—even when they directly threaten 
core operations.56

Moreover, current shortfalls in the broader environmen-
tal liability insurance market suggest that coastal businesses 
are unlikely to be consistently and adequately insured. To 
the contrary, industry publications suggest that the market 
is growing but underdeveloped and that regulatory man-

53. See, e.g., Julia Kollewe, BP Disaster Raises Oil Industry’s Insurance Costs, The 
Guardian (June 3, 2010, 7:45 AM), https://perma.cc/R5JY-LC5F.

54. See Richard B. Stewart, Controlling Environmental Risks Through Economic 
Incentives, 13 Colum. J. Envtl. L. 153, 156 (1988); Dana & Wiseman, 
supra note 20, at 1548.

55. In fact, the Murphy Oil refinery was insured. John Henry, Murphy Oil Says 
Gulf Spill Covered By Insurance, Ark. Bus. (Dec. 5, 2005), http://www.
arkansasbusiness.com/article/49693/murphy-oil-says-gulf-spill-covered-by- 
insurance.

56. See Crawford & Seidel, supra note 9, at 21.

dates are needed to drive demand. This shortfall derives 
in part from businesses’ reliance on self-insurance, which 
theoretically internalizes costs but may fail to drive invest-
ment in risk mitigation in practice.57 Demand-suppressing 
institutional and psychological factors also appear to play 
a role.58 Whatever the reason, although the broader market 
for environmental insurance does appear to have grown in 
recent years,59 it is still sorely underdeveloped.60 Given this, 
it seems unlikely that coastal businesses are already well 
insured against environmental liabilities to third parties 
resulting from climate change.

VI. Conclusion

I have argued that FAMs can help advance climate adapta-
tion among coastal industries. Those industries appear to 
be underpreparing for climate change, risking devastation 
for the communities in which they are concentrated. By 
internalizing the potential costs of those disasters to indus-
try through risk-attuned private regulation, FAMs, and 
especially insurance mandates, can help reduce the chance 
of disaster.

Spills and releases are a logical starting point for coastal 
adaptation FAMs, but these policies could also help tackle 
other problems. Climate change and its coastal impacts 
implicate many sources of liability under existing law, and 
as these impacts mount, policymakers may be inclined to 
create new liabilities as well.61 FAMs can help ensure that 
liable parties pay up, and can encourage investment in 
measures that reduce the risk of liabilities in the first place. 
As the waters rise and the storm clouds gather, FAMs can 
and should play a leading role in protecting coastal com-
munities from the dangers of climate change.

57. See Dana & Wiseman, supra note 20, at 1581; Abraham, supra note 26, 
at 1787.

58. See supra note 51; Chad Hemenway, Environmental Liability Market Still 
Has Plenty of Room for Growth, Nat’l Underwriter Prop. & Casualty, 
July 19, 2010, at 12.

59. See, e.g., Heather Turner, Environmental Insurance Activity Is on the Rise, 
Ins. Bus. Am. (Mar. 30, 2016), https://perma.cc/2HH2-NTSN; Rosalie L. 
Donlon, ACE: There Is a Global Need for Environmental and Pollution Pro-
tection Insurance, PropertyCasualty360 (May 13, 2015), https://perma.
cc/6SC5-8TBZ; Brian Anderson, Environmental Trends and Market Pros-
pects: Part 3, Ins. Bus. Am., https://perma.cc/U57V-EKXW (last visited 
Dec. 8, 2014).

60. See, e.g., David Dybdahl, A Big Picture on Environmental Insurance, Int’l 
Risk Mgmt. Inst. (July 2016), https://perma.cc/5PFV-49QJ; Hemenway, 
supra note 58; Dave Lenckus, The Polluter Pays, Global Fin. (Jan. 3, 2013), 
https://perma.cc/26RL-6GPV. See also Judy Greenwald, Environmental Li-
ability Insurance Market Stabilizes on Increased Capacity, Bus. Ins. (Feb. 2, 
2014), https://perma.cc/H7UH-5JA7 (noting that rates have decreased in 
recent years and insurers are actively competing with one another for busi-
ness); Turner, supra note 59.

61. An analysis of the legal and policy merits of expanded liability is beyond the 
scope of this Article. However, the previous sections have indicated a few 
ways in which policymakers might choose to expand liability.
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