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INTRODUCTION

Urbanization and its resulting density are important to fighting
climate change. People living in the urban core produce far fewer
greenhouse gas (GHG) emissions than their suburban or rural
counterparts. Even suburbs in temperate climes cannot overcome the
GHG advantages of smaller dwelling units and less driving, at least until
the energy transition is complete.! Development in the urban core also
preserves open space, reduces infrastructure costs, and produces other
economic benefits. All things being equal, growth should be
concentrated in the urban core.

There are well-known constraints to increasing urban density,
however. Zoning and land use regulations constrain supply.’ Suburbs
are faster and cheaper to develop and generally offer more space for the
money. And, in some places, ecological limits cap growth.’ But there is
an additional impediment to urban density that has so far gone largely
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I Christopher Serkin, Climate Zoning, 99 NOTRE DAME L. REV. 1093, 1147-60 (2024).

2 See Vicki Been et al., Supply Skepticism: Housing Supply and Affordability, 29 HOUS. POL’Y
DEBATE 25, 26-27 (2019).

3 See, e.g., Christopher Flavelle & Jack Healy, Arizona Limits Construction Around Phoenix
as Its Water Supply Dwindles, N.Y. TIMES (June 1, 2023), https://www.nytimes.com/2023/06/01/
climate/arizona-phoenix-permits-housing-water.html; Christopher Flavelle, Montana Court
Restricts Use of Groundwater for New Homes, N.Y. TIMES (Feb. 16, 2024), https:/www.ny
times.com/2024/02/16/climate/montana-court-groundwater-development.html.
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unnoticed: an increasing anxiety that cities are not sufficiently resilient
to keep people safe in the face of climate-related and other disasters.
People worried about the increasing frequency of power outages may
not want to live in buildings that depend on elevators. They may also
want the resilience that comes from having an individual generator
attached to their home.* They may want space to store more supplies—
whether food or toilet paper.” And, more generally, they may believe
they are more self-sufficient living on a larger lot in the suburbs or out
in the country where they feel less dependent on other people.®

Living close together necessitates a kind of co-dependency, where a
robust infrastructure is required to meet even basic, short-term needs.’
For example, the availability of food in cities depends on a delivery
system that seems too complex even to comprehend. When that
infrastructure fails, there may be no ready alternatives. If the faucets
stop working, you cannot easily collect rain or bring buckets to a nearby
stream. If the HVAC fails, windows in some buildings may hardly open,
if they open at all. In short, urban living depends on a complex web of
public and private systems that most people largely take for granted,
until they fail. When crises arise, it is no surprise that people who are

4 Daniel Thompson & Gianluca Pescaroli, Buying Electricity Resilience: Using Backup
Generator Sales in the United States to Understand the Role of the Private Market in Resilience,
4 J. INFRASTRUCTURE PRES. & RESILIENCE 1, 4 (2023).

5 Jeffrey Kluger, In the Wake of the Coronavirus, Here’s Why Americans Are Hoarding Toilet
Paper, TIME (Mar. 14, 2020), https:/time.com/5803273/hoarding-toilet-paper/; Rithika Dulam et
al., Consumer Panic Buying: Realizing Its Consequences and Repercussions on the Supply Chain,
13 SUSTAINABILITY 4370, 4371 (2021) (discussing panic buying of toilet paper).

6 Silicon Valley entrepreneur Sam Altman noted of his fears about the future: “But I have
guns, gold, potassium iodide, antibiotics, batteries, water, gas masks from the Israeli Defense
Force, and a big patch of land in Big Sur I can fly to.” Tad Friend, Sam Altman’s Manifest
Destiny, NEW YORKER (Oct. 3, 2016), https://www.newyorker.com/magazine/2016/10/10/sam-
altmans-manifest-destiny; Nellie Bowles, / Used to Make Fun of Silicon Valley Preppers. Then I
Became One., N.Y. TIMES (Apr. 25, 2020), https://www.nytimes.com/2020/04/24/technology/
coronavirus-preppers.html (describing a number of Silicon Valley entrepreneurs who moved to
rural locations as a form of prepping); see also ANNA MARIA BOUNDS, BRACING FOR THE
APOCALYPSE: AN ETHNOGRAPHIC STUDY OF NEW YORK’S ‘PREPPER’ SUBCULTURE 30-31
(2020) (identifying urban preppers’ goal of moving to the country, but recognizing that some may
prefer to stay in cities).

7 See Deborah Wallace & Rodrick Wallace, Urban Systems During Disasters: Factors for
Resilience, 13 ECOLOGY & SOC’Y 18, 20 (2008) (“A complex web of governmental and private
systems arose to [support urban density,] prevent and control fires, ensure structurally sound
housing, prevent and control contagious diseases, supply safe water, get food to the populace,
enforce standards against violence, impose basic sanitation both with respect to human waste and
with respect to garbage, supply electrical power, and provide transportation modes that support all
of the above.”); STEPHEN GRAHAM, DISRUPTED CITIES: WHEN INFRASTRUCTURE FAILS 1 (2010)
(“On our rapidly urbanizing planet, the everyday life of the world’s swelling population of
urbanites is increasingly sustained by vast and unknowably complex systems of infrastructure and
technology stretched across geographic space.”).
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able often head for the metaphorical or literal hills where they feel less
dependent on that fragile urban ecosystem.

This attitude reflects an often-implicit assumption that it is possible
to be more self-sufficient in your own house, on your own land, than
living close together in the heart of a city.® For most people, this belief
is largely wrong. We are not generally safer from disasters in suburbs
and rural areas. Yes, the consequences of a power outage in the city can
often be worse in the short run, potentially trapping people in their
apartments when the elevators go out. But power outages are much less
likely in the city in the first place, and it is usually much quicker to
restore power to a city block than to the equivalent population in the
suburbs or the country, where miles and miles of roads and downed
power lines might leave people without electricity for days or even
weeks.” Repairing roads, delivering food, and responding to flooding
are all more difficult where people are spread out. Rural recovery efforts
are generally slower and more expensive per capita than urban ones.

Nor do bigger houses and available land actually create independence
from the ecosystems of modern life. Few Americans have the skills or
the equipment to produce their own food, capture and store their own
water, or otherwise live self-sufficiently for any prolonged period.
Americans have cultivated a kind of frontier-based myth of self-reliance
that does not withstand scrutiny, at least for most people in most places.
For example, people may think they could rely on home gardens for
long-term food security in the event of disaster.'” But those gardens are
also likely to be susceptible to the very disasters they hedge against,
whether flooding, drought, or other extreme weather.

Whatever self-sufficiency non-urban living provides also comes at a
very high cost. Purchasing and operating individual home-scale electric
generators or home-scale batteries is expensive, and diesel and gas
generators have enormous environmental consequences. Hoarding food

8 ANDREW SZASZ, SHOPPING OUR WAY TO SAFETY: HOW WE CHANGED FROM PROTECTING
THE ENVIRONMENT TO PROTECTING OURSELVES 72, 74 (2007) (describing exurban sprawl as a
way to avoid environmental harms).

9 See, e.g., Sayanti Mukherjee et al., 4 Multi-Hazard Approach to Assess Severe Weather-
Induced Major Power Outage Risks in the U.S., 175 RELIABILITY ENG’G & SYS. SAFETY 283,
298 (2018) (“Cascading outages are more prevalent in states with lower urban population and
higher expanse of sparsely populated (rural) areas.”); ¢f: Michael L. Core et al., Lights-Out After
Hurricane Michael: A Spatially Informed Bayesian Network Analysis of Power Outages, 62 SE.
GEOGRAPHER 128, 140 (2022) (finding that power outages are much more likely where there is
more vegetation, unless a power substation is nearby).

10 Elizabeth Doerr, Why Progressives Should Become ‘Preppers,” PROGRESSIVE MAG. (July
13, 2023), https://progressive.org/api/content/21728028-21a3-11ee-897-12163087a831/
(“[M]any liberals cite climate change as a reason for prepping, which also connected to the
homesteading skills . . . such as gardening, canning, sewing, and baking.”).
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or other supplies is also expensive, strains supply chains, and will
usually lead to significant spoilage and waste without incredibly
disciplined practices and procedures.!! Most problematically, if the
illusion of self-sufficiency results in de-urbanization, it will promote
more GHG-intensive development patterns as people clamor for houses
outside the urban core. In other words, loss of confidence in urban
capacity to respond to crises may increase GHG emissions by
encouraging suburban and rural development.

Fear-based de-urbanization is not just a climate story, of course.
COVID also hit cities hard.'> Many people who could afford to do so
found ways to ride out the worst of the pandemic in more rural
settings.”” The Vermont real estate market exploded in 2020, for
example, while urban real estate markets plummeted. Avoiding urban
density was an entirely rational response to the nature of the threat that
COVID posed because transmission of the disease was much more
likely where people were packed close together.

When it comes to climate-related disasters, however, we are better
off together. Not only does density help to stave off climate change by
reducing GHG emissions, but cities can be—and should be—more
resilient and less susceptible to climate crises than their suburbs and
exurbs (notwithstanding topographical differences in specific places).'
More generally, too, it is important to reject the dangerous illusion that

11" See Timothy W. Luke, Beyond Prepper Culture as Right-Wing Extremism: Selling
Preparedness to Everyday Consumers as How to Survive the End of the World on a Budget, 18
FAST CAPITALISM 50, 60 (2021), https:/fastcapitalism.journal.library.uta.edu/index.php/fast
capitalism/article/view/410; Food Prep Inventory Tracking, PREPARED, https://theprepared.com/
forum/thread/food-prep-inventory-tracking/ (last visited Feb. 19, 2024); Myra J. Hird & Jacob
Riha, Prepping for the [Insert Here] Apocalypse and Wasting the Future, in THE ROUTLEDGE
HANDBOOK OF WASTE STUDIES 305, 313 (2021) (“[M]uch of preparedness takes the form of
consuming (and ultimately wasting) products.”).

12 Richard Florida et al., Critical Commentary: Cities in a Post-COVID World, 60 URB. STUD.
1509, 1510 (2023).

13 See Stephan D. Whitaker, Did the COVID-19 Pandemic Cause an Urban Exodus?,
CLEVELAND FED. DIST. DATA BRIEF (Feb. 5, 2021), https://www.clevelandfed.org/
publications/cleveland-fed-district-data-brief/2021/cfddb-20210205-did-the-covid-19-pandemic-
cause-an-urban-exodus; Daniel De Visé, Two Million People Fled America’s Big Cities from
2020 to 2022, HILL (Apr. 12, 2023), https://thehill.com/homenews/3944865-two-million-people-
fled-americas-big-cities-from-2020-to-2022/; Anna Maria Bounds, New Yorkers’ Street Smarts
and Survival Smarts During the Pandemic: Preppers, Community Resilience and Local
Citizenship, 21 URBANA 65, 80 (2020) (“Just as COVID hit, hundreds of thousands of New
Yorkers, primarily from the wealthiest neighborhoods, fled the city. Between March and May,
roughly 5% of New York’s population (about 420,000 residents) left the city based on an analysis
of aggregated smartphone location data.”).

14 Cf., e.g., ASHLEY DAWSON, EXTREME CITIES: THE PERIL AND PROMISE OF URBAN LIFE IN
THE AGE OF CLIMATE CHANGE 17-30 (2017) (discussing Miami, Florida).
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we can ride out climate disasters on our own.'” Recommitting to
collective action is the best way to both tackle the underlying causes of
climate change and reduce their most devastating impacts. '

In this way, then, climate adaptation through urban resilience is
important for mitigating GHG emissions."”” Investing in urban
infrastructure and municipal competence to respond to emergencies is
independently important, but also reassures people that it is safe to live
in our densely populated urban centers. Faith in governments’ ability to
deal with emergencies is necessary for us to live close together.'®

This Article therefore first argues that anxiety over climate resilience
may lead people to choose the suburbs or exurbs over the urban core.
There is no direct empirical support for this claim, but there is plenty of
indirect and anecdotal evidence. Regardless of the empirical validity of
the claim today, these pressures towards suburbanization are likely to
become more salient as disasters become more frequent. At least on the
margin, then, a desire for the perceived self-sufficiency of sprawling
single-family development is likely to increase, which will increase
GHG emissions.

The Article then argues that suburbs and exurbs are generally less
resilient than the urban core and that the goal of self-sufficiency is
largely unrealistic for most people in most places. Moreover, investing
in the goal of independence and self-sufficiency costs a lot of money
and increases GHG emissions. Better, by far, is investing in municipal
capacity. Robust infrastructure, disaster preparedness, and resiliency
planning will help to keep us safer than most individual responses.

It is important to be clear about a few caveats up front. First, people
choose to avoid living in the urban core for a lot of reasons. Fear of
crime is the most familiar (if often overblown).'” Others involve
idiosyncratic personal preferences for, say, proximity to nature, the
quality of public schools, a community of like-minded people, or a more
favorable cost per square foot. This Article is not concerned with people

15 SzASz, supra note 8, at 42-44 (describing the “individualism” of some disaster
preparedness).

16 Jd. at 3—4 (critiquing individualistic responses to collective threats).

17 Usually, mitigation and adaptation are treated separately. Some analyses, however,
recognize the close linkage between the two. See, e.g., Stelios Grafakos et al., Integrating
Mitigation and Adaptation: Opportunities and Challenges, in CLIMATE CHANGE AND CITIES:
SECOND ASSESSMENT REPORT OF THE URBAN CLIMATE CHANGE RESEARCH NETWORK 101, 102
(Cynthia Rosenzweig et al. eds., 2018).

18 But see BOUNDS, supra note 6, at 31 (discussing preppers in New York City who believe
they can be self-sufficient even in Manhattan).

19 Philip J. Cook, Assessing Urban Crime and Its Control: An Overview 13 (Nat’l Bureau of
Econ. Rsch., Working Paper No. 13781, 2008).
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who move out of the city to satisfy these preferences, or in response to
fearmongering about rampant urban crime. Their choices may still result
in higher carbon emissions, but no amount of investment in urban
infrastructure is likely to lure them back to the city. Other policies are
needed to address these sorts of preferences.”” Addressing crime,
specifically, implicates a voluminous scholarly and policy literature that
needs no rehashing.?' The focus here is on something new: the subset of
people who are motivated by a generalized—or particularized—sense
that they will be safer from disasters outside the urban core. Of course,
people usually have multiple motives for choosing where to live, but
this Article is focused exclusively on the pressure towards de-
urbanization created by anxiety about municipal competence to keep
people safe.

Second, the term “city” encompasses a wide range of urban forms. In
some cities, most residents live primarily in their own detached single-
family homes and own their own cars. Issues of density and
infrastructure resilience feel quite different in these suburban-esque city
neighborhoods. For the purposes of this Article, the paradigmatic city is
New York. While many of the observations here can apply to cities like
Denver or Nashville, there is clearly variation, and the concerns vary
place by place.

Third, some amount of individual preparation for natural disasters is
not a bad thing. FEMA has long encouraged individual responsibility by
recommending people plan ahead and pack go-bags to keep safe.?? But
there is a vast spectrum of preparedness. On one end are people who
buy an extra half-gallon of milk and vegetables before a snowstorm. On
the other are preppers who maintain years’ worth of rations, guns, and
ammunition in secure safe rooms with generators and water purification
systems to be able to survive for extended periods in the event of
societal collapse.” It is, in fact, in the growth of the prepper community
that we can spot the early warning signs of a more generalized anxiety
about the government’s ability to protect its citizens.?* There is nothing
wrong with preparedness up to the point those preparations start to

20 See, e.g., Serkin, supra note 1, at 1102.

21 See, e.g., Josh Bowers, What If Nothing Works? On Crime Licenses, Recidivism, and
Quality of Life, 107 VA. L. REV. 959, 962-64 (2021); Cook, supra note 19, at 3.

22 Fifteen Minutes. Grab and Go., FEMA (Feb. 16, 2017), https://www.fema.gov/blog/fifteen-
minutes-grab-and-go; Bounds, supra note 13, at 67 (“[T]he micro-resilience of these groups
enhances larger local systems and may improve a community’s ability to withstand disaster.”).

23 Luke, supra note 11, at 53; Bounds, supra note 13, at 76 (“Although DHS suggests that
Americans keep a three-day supply of food and water on hand, urban preppers interviewed had at
least one month’s of non-perishable food.”) (citation omitted).

24 Bowles, supra note 6.



2024] The Myth of Self-Sufficiency 49

impose significant costs on others—Ilike supply chain disruptions from
overstocking, or carbon emissions from private generators. Perhaps the
most important of those costs is the growing disregard of collective
risks. Preppers can discount the impact of climate change precisely
because they believe they have the tools to survive.” This allows them
to opt out or even undermine broader action to address climate change.
Finally, there are some places that are genuinely more susceptible to
climate-related risks.? It is perfectly appropriate to leave those places to
avoid local—or regional—vulnerability. In other words, this is not an
argument that people should keep living in Miami or New Orleans
instead of seeking higher ground, or that Northern Californians should
simply ignore the risk of fire. It is, instead, an argument against moving
from the wurban core to an otherwise environmentally and
topographically similar place as a form of risk mitigation.

I. CLIMATE RISKS THREATEN CITY INFRASTRUCTURE

A. Critical Urban Systems

Cities seem especially susceptible to climate disasters because they
are heavily dependent on municipal infrastructure and other complex
systems for meeting people’s basic needs. In his book, Extreme Cities,
sociologist Ashley Dawson describes his reaction to Hurricane Sandy
hitting New York in October 2012.*” He writes of confronting the
“precariousness of urban life in the face of climate change-induced
disasters like Hurricane Sandy.”*

Indeed, Hurricane Sandy is an example of what can go terribly
wrong, exposing the vulnerability of critical infrastructure and the
human impact of those failures. High winds, rain, and an unprecedented
storm surge brought the city to its knees.” When Sandy hit, New York’s
buried power lines were safe from high winds, but the power substations
were inundated by the storm surge, shorting out power to much of

25 S7ZASz, supra note 8 at 51-52 (arguing that the proliferation of fallout shelters during the
cold war would increase the likelihood of nuclear war because “[b]elieving, falsely, that atomic
war would not be so bad, the public would be more willing to have the government use nuclear
weapons as an instrument of foreign policy”).

26 DAWSON, supra note 14, at 20-60 (discussing Miami, New York, and Jakarta).

27 See id. at 6-9.

28 Id. at 9. He notes: “[T]he city itself suddenly seemed vulnerable: the sense of certainty that
underlies quotidian urban life had been dramatically interrupted.” Id. at 7.

29 See generally ADAM H. SOBEL, STORM SURGE: HURRICANE SANDY, OUR CHANGING
CLIMATE, AND EXTREME WEATHER OF THE PAST AND FUTURE (2014) (describing the
meteorological forces of Hurricane Sandy and its impact on New York City).
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Manbhattan.*® Saltwater damage in key telecommunications systems
meant that many commercial high-rise buildings lost communication
entirely, some for as long as 100 days.’' Transportation was also
devastated. “[A]ll six of the subway tunnels connecting Brooklyn and
Manhattan were inundated with floodwaters, as well the New Jersey
PATH and Long Island Rail Road tunnels, resulting in all 12 of the East
and Hudson River subway tunnels out of service for three days
following the storm.”*? Eighty-seven people in New York and New
Jersey died.*

Density itself becomes threatening when systems start to fail. For
example, during Hurricane Katrina in New Orleans, 16,000 people
displaced from their homes took refuge in the Superdome.** The
resulting temporary density quickly became disastrous, with
deteriorating sanitary conditions, dwindling food supplies, and crime
running rampant.*

For urban dwellers, the failure of infrastructure, broadly construed,
can be much more disruptive than for owners of single-family homes
outside the urban core. “[O]nce the infrastructure in a city is damaged
during an extreme event, say by flooding, the impacts tend to be more
intense, and typically affect larger numbers of customers.”* Failures of
that infrastructure feel very threatening and, indeed, can be quite
catastrophic, as examples like Hurricane Katrina demonstrate all too
vividly.

Consider electricity. Blackouts in cities are debilitating and
dangerous. Elevators stop working, potentially trapping people in high-
rise buildings. Food spoils as refrigerators and freezers warm up.”’
Heating and air conditioning fail. Traffic signals stop functioning,
making it extremely dangerous to drive.*® The telecommunications

30 Id. at 148-49.

31 Adam Freed et al., Urban Systems and Services: Vulnerabilities and Impact, in CLIMATE
CHANGE AND U.S. CITIES 79, 113-14 (William Solecki & Cynthia Rosenzweig eds., 2022)
(“Services to quite a number of buildings were impacted outside the Sandy inundation zone. In
some cases service restoration times took more than 100 days.”).

32 Id. at 130; SOBEL, supra note 29, at 148.

33 SOBEL, supra note 29, at 155.

34 Scott Gold, Trapped in the Superdome: Refuge Becomes a Hellhole, SEATTLE TIMES
(Sept. 1, 2005), https://www.seattletimes.com/nation-world/trapped-in-the-superdome-refuge-
becomes-a-hellhole/.

35 Id.

36 Freed et al., supra note 31, at 115.

37 Steve Matthewman & Hugh Byrd, Blackouts: A Sociology of Electrical Power Failure, 6
SOC. SPACE 1, 8-9 (2013).

38 Id. at 10 (“Traffic jams and accidents were a recurring theme in the enforced blackouts in
China in 2010, Brazil in 2009, Italy in 2003 and California in 2001.”) (citations omitted).
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system is also dependent on the power grid, and so when the lights go
off, so too does our ability to communicate.** Additionally, crime can
spike with increased darkness.* Power is the lifeblood of urban
existence; when it stops, the most basic daily infrastructure stops too.

Rural and suburban areas are less crippled when the power goes out.
Many homes are equipped with their own private generators, sales of
which have risen dramatically in recent years.*' People keep candles or
lanterns at hand. Some have fireplaces or woodstoves that provide heat
in a pinch. People can also get in their cars to recharge their cell phones,
turn on the air conditioning, or drive somewhere with power.

Urban areas have a similar dependence on transit systems. Most
larger cities rely on mass transit, such as subways, light rails, or buses.
In cities with robust mass transit options, like New York, per capita car
ownership is very low. Carless urbanites are therefore dependent on
public options for traveling anywhere outside of walking or biking
distance. Suburbs and rural areas are almost entirely reliant on private
cars, which, again, feel more self-sufficient. Even where a road is
obstructed, there may be alternate routes that people can take where
they need to go.

Additionally, water—both getting it and disposing of it—requires
complex systems in cities. For centuries, water was among the most
important limitations on city size.* In New York City, density was only
truly unlocked when vast waterworks piped water in from far outside
the urban fringe. The growth of Los Angeles, too, has been inextricably
bound up with its complex water supply. While it is often easy to take
urban water infrastructure for granted, situations like the Flint water
crisis or the inadequate water supply in Phoenix have revealed just how
fragile those water systems can become.* In less dense places, people

39 Freed et al., supra note 31, at 112 (“Much (but not all) of the telecommunication’s
operational service continuity is strongly tied to the reliability of the electric power grid . . . .”).

40 Matthewman & Byrd, supra note 37, at 9-10.

41 Jeff Brady, Home Generator Sales Are Booming with Mass Outages, Climate Change and
COVID, NPR (Jan. 31, 2022), https://www.npr.org/2022/01/31/1076375363/home-generator-
sales-boom-power-outages-climate-change; see also How Much Propane Does a Generator Use?,
PROPANE TENN. (Sept. 21, 2022), https://www.propanetennessee.com/generator-propane-usage/
(“Once considered a luxury, whole-house generators are growing in use . . . .”); ¢/ Thompson &
Pescaroli, supra note 4, at 15-16, 21 (observing mixed data regarding backup generator trends but
ultimately finding “that consumers’ preferences for backup generators have increased in the U.S.,
which may be attributed partially to increased perceptions of risk and rising intolerance to
electrical disruptions”).

42 Cf. Sybil Derrible, An Approach to Designing Sustainable Urban Infrastructure, 5 MRS
ENERGY & SUSTAINABILITY 1, 4 (2019), https://link.springer.com/article/10.1557/mre.2018.14
(“Water is often credited as the most essential infrastructure service.”).

43 Nancey Green Leigh & Heonyeong Lee, Sustainable and Resilient Urban Water Systems:
The Role of Decentralization and Planning, 11 SUSTAINABILITY 918, 918 (2019),
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may rely on their own individual wells instead of municipal
infrastructure. Even where that is not true, people can capture rainwater
in a pinch or fill bathtubs and buckets in anticipation of a power outage.
There are other options in smaller communities and, even more
importantly, those smaller communities may be able to overcome
collective action problems to conserve water in ways that cities would
struggle to emulate.*

But water coming into the city is not the only challenge. Stormwater
has nowhere to go in cities once systems reach capacity. The lack of
permeable surfaces means that flooding is more intense in cities’ paved
landscapes than where there is more permeable ground.” Dealing with
wastewater is equally urgent and complex, if not more. There are few, if
any, alternatives in the city if toilets stop flushing. In rural areas,
wastewater may be treated individually in septic systems. Even where
that is not true, when plumbing fails outside the city, the outdoors
provides plenty of indelicate but safe options. It is not just modesty that
prevents similar “self-help” in the city, where sanitary conditions can
deteriorate quickly when stormwater and wastewater treatment systems
break down.

Getting food into the urban core is also a complex process. Despite a
recent rise in urban food production, including vertical gardening, cities
as a whole are almost entirely dependent on distant farms to keep the
population fed.*® Space constraints mean that food warehouses are also
usually outside the city proper, so a comprehensive delivery system
must replenish stores frequently. When those systems fail, store shelves
can empty in a hurry. Indeed, panic buying is more prevalent in urban
areas than in suburban or rural ones.*’

https://www.mdpi.com/2071-1050/11/3/918 (discussing the Flint water crisis); Christopher
Flavelle & Jack Healy, Arizona Limits Construction Around Phoenix as Its Water Supply
Dwindles, N.Y. TIMES (June 2, 2023), https://www.nytimes.com/2023/06/01/climate/arizona-
phoenix-permits-housing-water.html.

44 Michael Taylor & Sara Singleton, The Communal Resource: Transaction Costs and the
Solution of Collective Action Problems, 21 POL. & SOC’Y 195, 203-04 (1993) (discussing water
management as a collective action problem); Evan M. Dennis & Eduardo Brondizio, Problem
Framing Influences Linkages Among Networks of Collective Action Situations for Water
Provision, Wastewater, and Water Conservation in a Metropolitan Region, 14 INT’L J. COMMONS
313 (2020) (discussing water conservation efforts through the lens of collective action).

45 Derrible, supra note 42, at 5 (“[S]mall and large floods induced by major precipitation
events have become common in many cities, primarily because surface areas have been covered
by impermeable materials like asphalt and concrete.”).

46 See, e.g., PETER LADNER, THE FOOD WE EAT 2 (2011) (“[W]hat food is supplied—and how
those foods are grown and prepared—is in the hands of a few people completely outside our
control, and mostly outside our regions.”).

47 Richard P. Bentall et al., Pandemic Buying: Testing a Psychological Model of Over-
Purchasing and Panic Buying Using Data from the United Kingdom and the Republic of Ireland



2024] The Myth of Self-Sufficiency 53

Shelter itself is critical infrastructure as well. When disasters displace
people—because buildings are destroyed or become unsafe—cities have
fewer alternatives to accommodate them.*® Disasters threaten to displace
more people in the urban core than in rural and suburban settings simply
because of population density.* That same density means there is less
room for some of the typical disaster responses.” In rural areas and
suburbs, social ties are strong enough and homes large enough that
neighbors can often take people in. Land is available for FEMA tents
and trailers, and people may have an easier time simply getting away to
friends or family outside of impacted areas.

The infrastructure of public safety is more general but at least as
important.” When city systems are stressed, let alone paralyzed, many
city residents worry about increasing crime. Urban blackouts can be
magical if they are relatively brief,> but they become increasingly
sinister as criminal activity starts to fill the darkness.” Urban hospitals,
too, can become quickly overwhelmed in times of crisis. They can also
be more difficult to access if they are not within walking distance. At
worst, they can fail, and evacuating urban hospitals can be dangerous
and chaotic, if it is possible at all. During Hurricane Sandy, New York

During the Early Phase of the COVID-19 Pandemic, 16 PLOS ONE 1, 15 (2021),
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0246339 (“We also found that
over-purchasing was more likely to be reported by people living in urban areas compared to those
living suburbs, towns or rural areas.”); Bachir Kassas & Rodolfo M. Nayga, Understanding the
Importance and Timing of Panic Buying Among U.S. Households During the COVID-19
Pandemic, 93 FOOD QUALITY & PREFERENCE 1, 5 (2021), https://doi.org/10.1016/
j-foodqual.2021.104240 (“Compared to their counterparts, urban households perceived a higher
importance in panic buying products from all three categories . . . .”). This may also be a function
of the prevalence of online grocery shopping. H. Holly Wang & Na Hao, Panic Buying? Food
Hoarding During the Pandemic Period With City Lockdown, 19 J. INTEGRATIVE AGRIC. 2916,
2922 (2020) (“It is found that shopping online adds [to] the fear of food supply shortage.”). But
see Na Hao, H. Holly Wang & Qingjie Zhou, The Impact of Online Grocery Shopping on
Stockpile Behavior in Covid-19, 12 CHINA AGRIC. ECON. REV. 459, 469 (2020),
https://www.emerald.com/insight/content/doi/10.1108/CAER-04-2020-0064/full/html
(“E-commerce was highly commended for playing an important role in alleviating panic
stockpiling behavior.”).

48 Cf. SOBEL, supra note 29, at 162 (noting that, following Hurricane Sandy, “FEMA ‘could
have taken over Central Park’ for tent cities, but opted not to go that route in real-estate-
challenged New York City”).

49 Ayyoob Sharifi, Resilient Urban Forms: A Macro-Scale Analysis, 85 CITIES 1, 4 (2019)
(“[IIn larger cities, more people and resources are likely to be exposed to potential risks . . . .”).

50 Jd. at 7 (“[O]pen space needed for evacuation, sheltering, and refuge will be limited in
compact urban areas.”).

51 Barry Friedman, What Is Public Safety?, 102 B.U. L. REV. 725, 728 (2022) (“Public safety
is the first duty of government.”).

52 For a fictional account of this “magic,” see BLACKOUT, JOHN Rocco (2011).

53 Matthewman & Byrd, supra note 37, at 9 (“When the lights go out, crime rates increase.”).
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City’s evacuation of elderly and vulnerable people was extremely
challenging and likely resulted in many additional uncounted deaths.**

The list goes on.” But these initial examples are enough to
demonstrate the overall point that cities require a set of complex and
interdependent systems and infrastructure to support urban density.*
Where they break down, especially for extended periods, urban living
becomes difficult or even untenable. Non-urban density—especially a
single-family home surrounded by ample land—feels comparatively
safer.

B. Climate Impacts on Urban Systems

Troublingly, these various systems are increasingly threatened by
climate change.”” Anthropogenic climate change is already reshaping
the environment, and the pace of change is likely to increase. The
specific impacts on different places will vary tremendously, but a
consensus has emerged that climate change will generally produce more
extreme weather events. Hurricanes have intensified and now escalate
more rapidly. Flooding is becoming more common, with FEMA
revising its floodplain maps to try to anticipate the increased
vulnerability of many places. Strong winds and torrential rains occur
more often. According to one study, “The amount of precipitation
falling in the most intense 1% of precipitation events increased by 42%
in the Midwest and 55% in the Northeast from 1958 through 2016.”%®
Other places are likely to experience longer and more pronounced
droughts and deadlier heatwaves. Fire, too, is becoming more intense.
California’s traditional fire season has become a year-round struggle.

54 SOBEL, supra note 29, at 155-56.

55 It also includes, for example, health care, trash collection, and so forth.

56 Sybil Derrible, Urban Infrastructure Is Not a Tree: Integrating and Decentralizing Urban
Infrastructure Systems, 44 ENV’T & PLAN. B: URB. ANALYTICS & CITY SCI. 553, 556-62 (2017)
(discussing the interdependence of urban infrastructure).

57 Jonathan Rosenbloom, Fifty Shades of Gray Infrastructure: Land Use and the Failure to
Create Resilient Cities, 93 WASH. L. REV. 317, 327 (2018) (“[O]ne of the most critical challenges
facing infrastructure is uncertainty in how climate change will fundamentally alter ecosystems.”).
For a detailed summary of urban infrastructure’s vulnerability to climate change, see Freed et al.,
supra note 31, at 79-204.

58 Extreme Precipitation, GLISA, https://glisa.umich.edu/resources-tools/climate-impacts/
extreme-precipitation/ (last visited Jan. 29, 2024); see also Extreme Precipitation and Climate
Change, CTR. FOR CLIMATE & ENERGY SOLS., https://www.c2es.org/content/extreme-
precipitation-and-climate-change/ (last visited Jan. 29, 2024) (indicating that, in the United States,
annual precipitation has “increased at a rate of .2 inches per decade since 1901”); Morning
Edition, Expect More Intense Rainfall Events as the World Warms, Scientists Say, NPR (Dec. 21,
2023), https://www.npr.org/2023/12/21/1220850696/expect-more-intense-rainfall-events-as-the-
world-warms-scientists-say (explaining that, in the Northeast and Midwest, the most intense
storms are producing forty to fifty percent more rain than fifty years ago).
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The National Oceanic and Atmospheric Administration (NOAA) has
observed a consistent increase in the number of billion-dollar weather
and climate disasters per year.”® In 2022 alone, the list included winter
storms, wildfires, droughts, floods, tornadoes, cyclones, and general
severe weather.® According to its data, “the total cost of U.S. billion-
dollar disasters over the last 5 years (2018-2022) is $595.5 billion, with
a S-year annual cost average of $119.1 billion, the latter of which is
nearly triple the 43-year inflation adjusted annual average cost.”*!

Impacts on infrastructure are likely to become more devastating.®
“Between 2013 and 2021, the average duration of a power outage in the
U.S. grew from approximately 3.5 hours to more than seven
hours . . . . The frequency of outages increased from 1.2 to 1.42 events
per customer per year.”® Weather-related power outages specifically
have increased dramatically since 2000.* “[H]eat waves can force
equipment to operate beyond its rated performance capacity, leading to
breakdowns.”® Drought can impact cooling requirements for power
generation.® Extended freezing temperatures can also stress systems,
leading to failures. As one critical analysis summarized:

Almost all energy facilities are affected by extreme weather
through the movement and impact of wind and water. For
example, oil and gas pipelines are vulnerable to storm damage,
flooding, frost heaves, and permafrost thawing. High winds can
also impact power plants that use air cooling towers, forcing the
facilities to shut down during storms to avoid damage.
Considerable damage occurred to underwater gas and oil

59 Adam B. Smith, 2022 U.S. Billion-Dollar Weather and Climate Disasters in Historical
Context, CLIMATE.GOV: BEYOND THE DATA (Jan. 10, 2023), http://www.climate.gov/news-
features/blogs/beyond-data/2022-us-billion-dollar-weather-and-climate-disasters-historical.

60 Id.

ol Id.

62 Freed et al., supra note 31, at 306 (“Urban systems and sectors currently under stress are
likely to become more stressed due to climate change. For example, water supply for urban areas
in the west, currently under stress, will become even more stressed, causing chronic water
shortages.”).

63 June Kim, Increasing Power Outages Don’t Hit Everyone Equally, SCI. AM. (July 26,
2023), https://www.scientificamerican.com/article/increasing-power-outages-dont-hit-everyone-
equallyl/; see also Vivian Do et al., Spatiotemporal Distribution of Power Outages with Climate
Events and Social Vulnerability in the USA, 14 NATURE COMMC’NS 2470 (2023) (providing
detailed data on the frequency of power outages); Amy Schweikert et al., Resilience and Critical
Power System Infrastructure: Lessons Learned from Natural Disasters and Future Research
Needs 1018, (World Bank Grp., Working Paper No. 8900, 2019), https://openknowledge.world
bank.org/handle/10986/31920.

64 Surging Weather-Related Power Outages, CLIMATE CENT., https://www.climatecentral.org/
climate-matters/surging-weather-related-power-outages (last visited Jan. 29, 2024).

65 Freed et al., supra note 31, at 100.

66 Id.
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pipelines in the Gulf Coast region as a result of Hurricanes
Katrina and Rita; pipelines were also damaged from the
flooding that ensued on land.®’

Water systems are also vulnerable. “On average, water infrastructure
alone suffers 240,000 main breaks per year and six billion gallons of
treated water lost per day. When disaster strikes, it does not take much
to lead to tragic results because a weakened infrastructure is vulnerable
to a changing climate.”®® Decreasing snowmelt and changed
precipitation patterns may result in water scarcity in cities, where
alternative water sources are not readily accessible.® According to one
sobering assessment, no region is safe:

Coastal cities will be at risk of saltwater intrusion into
freshwater drinking water systems as well coastal flooding
damages to infrastructure as a result of sea level rise. Cities in
the dry western states will face competing distribution demands
for scarce water resources, while urban areas in the central and
northeastern states may face greater risks from heavy rain events
bringing pollution and turbidity into the drinking water supply.”

These disasters impact a wide range of other systems vital to daily
life. Flooding events can overwhelm stormwater systems as well as
sewers, compromising water quality.”’ Sustained high temperatures can
lead to railroad ties buckling” and storm surges or excessive rain can
flood subway systems.” Food may not be available if delivery systems
are disrupted by power outages or floods. In short, all of the critical
systems of urban life are potentially threatened by climate change.

C. Fear of a Breakdown

Whether or not people are aware of these specific dangers, the
fragility of urban systems may cause people to think twice about living
in the urban core, especially as disasters become more common and

67 Id. at 106.

68 Rosenbloom, supra note 57, at 320.

69 Freed et al., supra note 31, at 125.

70 Id. at 126.

71 Id. at 128-29, 137 (“For example, in the days following heavy rain events in Milwaukee,
Wisconsin between 2001 and 2007, Escherichia coli (e. coli) [sic] levels were found to be 10
times higher than the EPA-recommended limit due to Combined Sewer Overflows resulting in the
mixing of sewage and agriculture runoff with urban water supplies.”).

72 Id. at 88-89 (“[H]eat waves along the East Coast of the U.S. have already caused subway
rails to buckle in Washington D.C. and Boston.”).

3 Id. at91.
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more salient to the public.” It is easy to find examples of disasters
sowing a fear of cities. In 1999, on the eve of a new millennium,
cybersecurity researchers warned of a widespread computer bug, known
as Y2K, that would crash computer systems worldwide on the stroke of
midnight.” People stockpiled cash and water, and many fled cities.”
Many people felt that rural communities, apparently less dependent on
technology than cities, would fare better in the predicted Y2K
apocalypse.”’

New York in particular, but also cities in general, have long been
portrayed as especially vulnerable in times of heightened anxiety.”
Fleeing the city during crises is a longstanding trope in popular
culture.” A typical theme of post-apocalyptic narratives is flight from a
city—whether it is infested by zombies, plague, aliens, floods, or

74 Manuela Saragosa, Why “Preppers” Are Going Mainstream (Dec. 10, 2020),
https://www.bbc.com/news/business-55249590 (citing the rising number of natural disasters and
decreased public trust in U.S. infrastructure as reasons for increasing numbers of city dwellers
becoming “preppers”).

75 Barnaby J. Feder & Andrew Pollack, Trillion-Dollar Digits: A Special Report.;, Computers
and 2000: Race for Security, N.Y. TIMES, Dec. 27, 1998, at Al.

76 Karen Brandon, Cyber-Survivalists Planning for a Post-Y2K Apocalypse, CHI. TRIB., (Aug.
3, 1998), https://www.chicagotribune.com/news/ct-xpm-1998-08-03-9808030159-story.html; see
also Kavita Philip & Terry Harpold, ‘Party Over, Oops, Out of Time': Y2K, Technological ‘Risk’
and  Informational  Millenarianism, J. NEW MEDIA & CULTURE, Winter 2002,
https://www.ibiblio.org/nmediac/winter2002/party over.html (“Throughout 1998 and 1999,
Christian and conservative talk radio were abuzz with stories of wars and rumors of wars: global
conspiracy and cover ups of the ‘real’ extent of the Y2K problem, ‘proof” of secret underground
military bases stockpiling food and weapons in preparation for the declaration of martial law,
black helicopters in flight over remote concentration camps ready for the masses who would flee
the collapse of the cities.”).

77 Cf. Steve Bjerklie & Diana Leafe Christian, How Are Communities Preparing?, 101
COMMUNITIES J. COOP. LIVING 36, 37 (1998) (observing “the phenomenon of city dwellers who
want[ed] to live in rural communities in order to ‘flee the city before it collapse[d]’”).

78 Mike Davis, The Flames of New York, 12 NEW LEFT REV. 34, 45 (2001) (“Despite massive
plans for ‘hardening’ and ‘terror-proofing’ downtown public spaces and monumental buildings,
however, most white-collar workers and managers will prefer to consume enhanced security
closer to their suburban homes.”); Max Page, The City’s End Past and Present Narratives of New
York’s Destruction, in THE RESILIENT CITY: HOW MODERN CITIES RECOVER FROM DISASTER
75, 79 (Lawrence J. Vale & Thomas J. Campanella eds., 2005) (“At each stage of New York’s
development over the past two centuries, visions of how the city would be demolished, blown up,
swallowed by the sea, or toppled by monsters have proliferated in films and science fiction
novels, photography, painting, graphic arts, television advertisements, postcards, cartoons, and
computer software.”).

79 Brian M. Lowe, Reconsidering the Rural in the End, in REIMAGINING RURAL:
URBANORMATIVE PORTRAYALS OF RURAL LIFE 73, 73 (Gregory M. Fulkerson & Alexander R.
Thomas eds., 2016) (observing that there is a “rising popularity within popular cultural media of
the apocalypse and post-apocalyptic narrative, emphasizing a tendency to reimagine rural as a
safe haven or sanctuary from the dangers of a collapsing urban social order”).
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general lawlessness.® Movies like I Am Legend, World War Z, The
Stand, and 28 Days Later all involve protagonists trying to get out of
cities for some imagined rural sanctuary. Movies like The Day After
Tomorrow, San Andreas, Deep Impact, Godzilla, Contagion, and 2012
focus specifically on urban fragility in the face of natural (or
supernatural) disasters.®' In Leave the World Behind, a father and
daughter flee the city for their country house in anticipation of an
unspecified disaster precisely because they think they will be safer.®
The Road by Cormac McCarthy, and the more recent Station Eleven by
Emily St. John Mandel, also depict post-apocalyptic cities as places to
be avoided in the search for safety. The list goes on. This familiar trope
reflects—and further creeps into—Americans’ collective sense that
cities are less safe when systems fall apart.

Movies are one thing. Few people are deciding where to live based
on popular culture’s depictions of zombies ravaging cities. However,
there is growing evidence that people are moving because of the threat
of climate change. In 2018, more than 1.2 million Americans (and 16
million people globally) were displaced because of weather-related
disasters.® Of course, that is only a subset of people moving because of
climate change. While some people are involuntarily displaced by
natural disasters, others are subject to voluntary buyouts to reduce
vulnerability, and others simply choose to leave.*

According to one recent study, “Nearly a third of Americans
surveyed cited climate change as a reason to move in 2022.”% Many of
those potential movers are seeking to leave an entire region, like fleeing
the southwest because of drought, California because of fires, or coastal
areas because of sea level rise.* These are not necessarily moves

80 See Mark McCarthy, The Emergence of the Lost Apocalypse from 28 Days Later to
Snowpiercer, in THE LAST MIDNIGHT: ESSAYS ON APOCALYPTIC NARRATIVES IN MILLENNIAL
MEDIA 69, 72 (Leisa A. Clark et al. eds., 2016) (using the 28 Days Later franchise as an example
of the theme of flight in post-apocalyptic films).

81 Cf. Bounds, supra note 13, at 77-78 (discussing the film Contagion).

82 LEAVE THE WORLD BEHIND (Netflix 2023).

83 Carlos Martin, Who Are America’s “Climate Migrants,” and Where Will They Go?, URB.
INST. (Oct. 22, 2019), https://www.urban.org/urban-wire/who-are-americas-climate-migrants-
and-where-will-they-go.

84 See, e.g., id. (describing different categories of “climate migrants”).

85 Samantha Allen, 30% of Americans Cite Climate Change as a Motivator to Move In 2024,
FORBES HOME (Jan. 5, 2024), https://www.forbes.com/home-improvement/features/americans-
moving-climate-change/.

86 See, e.g., Zach Levitt & Jess Eng, Where America’s Developed Areas Are Growing, WASH.
POST (Aug. 11, 2021), https://www.washingtonpost.com/nation/interactive/2021/land-develop
ment-urban-growth-maps/ (discussing “both the risk of flooding in low-lying developed areas in
states such as South Carolina, Florida and Texas, as well as the dangers of water shortages in the
Southwest United States”); Cresencio Rodriguez-Delgado, California’s Climate Migrants and the
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between more urban and more rural places. But if climate change is
affecting the regional preferences of one-third of Americans, climate
risks are likely to be an increasingly salient factor intra-regionally as
well. Indeed, one study suggests that most people moving because of
flood risks choose to stay local but move into homes less threatened by
flooding.*

There is undoubtedly a sort of privilege to be able to choose to live in
a place that is perceived to be less susceptible to natural disasters. It is
no coincidence that many of the most vulnerable people live in the most
vulnerable places. Nevertheless, on the margin, people who have a
choice may be motivated by climate risks to choose safer places. In a
recent paper, Richard Florida, Andrés Rodriguez-Pose, and Michael
Storper speculated that one way cities might decline is if “highly
educated and skilled workers may be so affected by a fear of density
and crowds that they would prioritize safety and distance at the expense
of access to higher paid economic opportunities.”®® While they were
specifically discussing the fear of COVID and other pandemic threats,
their intuition applies equally to climate-induced anxieties about urban
resilience.

These dynamics are not hypothetical. COVID created a meaningful
shift in the population of urban centers.”” Urban real estate prices—
especially commercial real estate prices—plummeted. Simultaneously,
real estate prices in places like Vermont skyrocketed as people sought
out the increased space and independence of rural living.” While there
is some evidence of trends reversing, they have not returned to pre-

Difficulty of Finding a New Home, PBS NEWS (Aug. 25, 2022), https://www.pbs.org/
newshour/nation/as-fires-rip-through-california-and-the-west-some-find-it-hard-to-stay-in-their-
communities.

87 Rebecca Hersher, Climate Change Is Causing People to Move. They Usually Stay Local,
Study Finds, NPR (June 15, 2023), https://www.npr.org/2023/06/15/1181693629/climate-change-
is-causing-people-to-move-they-usually-stay-local-study-finds.

88 Florida et al., supra note 12, at 1518 (discussing possible response to COVID).

89 Jd. at 1516; Whitaker, supra note 13, at 2 (“As measured by net migration to and from
urban neighborhoods, 2020 does appear to have seen an urban exodus relative to the migration
flows during the preceding 10 years.”) (internal citation omitted); De Visé, supra note 13 (“Two
million people fled America’s largest cities from 2020 to 2022, new research shows, signaling
that a retreat from urban centers to suburbs, exurbs and smaller cities in the early months of the
pandemic has hardened into an enduring and potentially worrisome trend.”).

90 John Dillon, Shelter from the Climate Storm? Experts Say Vermont Needs to Prepare for
‘Climigration,” VT. PUB. RADIO (Apr. 21, 2021), https://www.wbur.org/news/2021/04/21/
climate-change-vermont-migration-population-influx (“The COVID pandemic fueled a real estate
boom in Vermont, as those with the money to move and the ability to work remotely searched for
safer places to live. The average price of housing rose 33% across the state from November 2019
to November 2020, according to a report from the Vermont Association of Realtors.”).
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pandemic levels.”” These COVID-induced changes may be sticky,
especially if a generalized anxiety about density keeps people from
moving back into urban centers.” Tellingly, Vermont now includes not
only people who fled from COVID, but also people seeking relative
safety from climate change.” But such moves might be misguided.

II. SELE-SUFFICIENCY IS A DANGEROUS AND EXPENSIVE MYTH

A. The Limits of Self-Sufficiency

Suburbs and rural places are not necessarily safer. For most people,
living in your own house, on your own land, does not actually create the
conditions for greater self-sufficiency.

Once again, electricity is the most obvious, but by no means the only,
example. The principal weakness of the power grid is the susceptibility
of above-ground lines to wind damage, downed trees, and the like.”*
This may seem to matter less outside the urban core. People are not
reliant on elevators, and the mechanics of suburban and rural life appear
to be less complex and dependent on power. But that is not, in fact, true.
A day or two without power will make freezers and refrigerators warm,
spoiling food. Power is necessary for pumps to work and for water to be
available. Even cars are eventually dependent on electricity. Following
Hurricane Sandy, for example, sustained power outages outside of the
city meant that gas station pumps were not working.*

Water may be more available outside the urban core, where people
rely on their own wells. But the nature of the climate threat matters
here. Sustained drought can cause wells to run dry or can even change

91 See Julia K. Peterson et al., Changes to Rural Migration in the COVID-19 Pandemic, 89
RURAL Soci0. 130 (2024).

92 See, e.g., Kiseong Jeong & Jaebin Lim, Would People Prefer City-Center Living in the
Post-COVID Era?: Experience, Status, and Attitudes to Social Disasters, 50 ENV’T & PLAN. B:
URB. ANALYTICS & CITY ScI. 1932, 1933-34 (2023) (discussing factors that might cause long-
term changes in preferences for urban living).

93 Kevin Gaiss, No One Tracking Why Climate Migrators Are Moving to Vermont, WCAX
(Sept. 12, 2022), https://www.wcax.com/2022/09/12/no-one-tracking-why-climate-migrators-are-
moving-vermont/ (“Out of 5000 new Vermonters that the census measured between 2020 and
2021, we know some cite climate as a reason to move here.”); Kevin Gaiss, Proactive Climate
Migrants Look to Find Refuge in Vermont, WCAX (Mar. 13, 2023), https://www.wcax.com/
2023/03/13/proactive-climate-migrants-look-find-refuge-vermont/. There is obviously a lot to
untangle regarding these demographic shifts. For some, the move to Vermont is not based on
fears of the fragility of urban infrastructure, but instead broader macro-climate fears like drought
and rising sea levels, from which Vermont is relatively safe.

94 FED. EMERGENCY MGMT. AGENCY, FROM OVERHEAD TO UNDERGROUND: IT PAYS TO
BURY POWER LINES (2021), https://www.fema.gov/case-study/overhead-underground-it-pays-
bury-power-lines.

95 SOBEL, supra note 29, at 160.
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water chemistry to allow dangerous microbial growth. Too much rain
can contaminate groundwater with runoff from surface pollutants. In
arid places, like much of the southwest, water self-sufficiency is all but
impossible without municipal infrastructure.

For most people, living outside a city does not mean that they can
feed themselves when systems break down.”® Yes, having land means it
is possible to have a garden, in theory.” But gardens take time and
knowledge to cultivate. They are susceptible to the same kinds of
climate problems that might plague more professionalized sources of
food. If a disaster cuts off food from industrial-scale farms, it is hard to
imagine how a raised bed in the backyard will fare better. And it is not
as though foraging or hunting are in the skill set of most Americans,
even where food sources exist.”®

Location also matters. In many places, sprawling development occurs
in flood- or fire-prone areas.” “In addition to increasing the chance of
development over fire-prone land and contributing to the spread of fire,
sprawling patterns are less resilient due to more difficulties in terms of
accessibility to firefighters.”!®

Social capital may cut the other way. Smaller, tight-knit communities
can fare better during disasters because they come together to address
urgent needs before public resources can be deployed.'” But social
capital is not the only relevant metric for community resilience.
Flanagan et al. created a social vulnerability index that established
criteria for identifying specific neighborhoods and communities at
greatest risk during disasters.'” That index does not simply track urban
density, but instead primarily demographic data and housing
availability, among others.'*”

9 See Doerr, supra note 10 (explaining that many prepper groups emphasize the need for
homesteading skills such as gardening).

97 Coty Perry, Prepping for Climate Change: How to Survive a Warming International
Climate, PERSURVIVE (Dec. 25, 2023), https://persurvive.com/general-survival/prepping-for-
climate-change/ (recommending gardening as preparation for climate disasters).

98 Luke, supra note 11, at 52 (“Fixated on facing some coming cataclysm that fascinates them,
ranging from another global pandemic to a nuclear war, [preppers] are convinced their outdoor
living skills, good marksmanship, technical acumen, clever home renovations, and/or prescient
shopping will enable them to survive with body and soul intact.”).

99 Sharifi, supra note 49, at 6.

100 74,

101 See generally Barry E. Flanagan et al., A Social Vulnerability Index for Disaster
Management, 8 J. HOMELAND SEC. & EMERGENCY MGMT. 1 (2011); see also Susan L. Cutter
et al., Urban-Rural Differences in Disaster Resilience, 106 ANNALS AM. ASS’N GEOGRAPHERS
1236, 1246 (2016).

102 Flanagan et al., supra note 101.

103 Jd. at 9-12 (distinguishing between different communities in New Orleans based on their
social vulnerability).
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In reality, suburbs and rural areas are also heavily reliant on
infrastructure. That dependency is just less visible day-to-day. When
systems truly fail, it quickly becomes apparent how far most people are
from self-reliance.

B. The Costs of Self-Sufficiency

Where self-sufficiency is possible, it usually comes with significant
costs. For example, the effects of sustained power outages can be
mitigated by individual generators, which have become more common
in recent years. Whole-home generators promise to transform a failure
of the electric grid into a minor inconvenience. A generator can run the
refrigerator and freezer, the lights, and even the HVAC if it is a big
enough unit. In a world with increasing power outages, this looks like
meaningful resilience and self-sufficiency.

However, they are expensive. A generator powerful enough to power
a house can cost anywhere from $5,000 to $18,000, with an average
cost of around $9,000. These estimates do not factor in the price of
required annual maintenance. But the highest cost is environmental.
Most generators run on fossil fuels: diesel, propane, or natural gas.'™ A
modest-sized twenty-two kilowatt propane generator will use as much
as 3.6 gallons of propane per hour, or nearly ninety gallons per day.'®

In addition to GHG emissions, generators produce other kinds of
environmentally hazardous pollutants from nitrogen oxide to carbon
monoxide and particulate matter.'” Portable generators are particularly
dangerous, sending more than 20,000 people annually to emergency
rooms due to carbon monoxide exposure alone.'” Therefore, while
generators provide a measure of energy reliance and self-sufficiency,
the cost is very high.

104 Patrick Jones, How Bad Are Generators for the Environment, NATURE WORLD NEWS
(Sept. 8, 2021), https://www.natureworldnews.com/articles/47383/20210908/how-bad-are-gen
erators-for-the-environment.htm (describing types of diesel generators); James Rogers, Propane
vs. Diesel Generator, POWERBLANKET (Oct. 6, 2022), https://www.powerblanket.com/
blog/propane-vs-diesel-generator/.

105 How Much Propane Does a Generator Use?, supra note 41; see also How Much Fuel
Does My Home Standby Generator Use?, GENERAC SUPPORT (Jan. 30, 2024), https://support.
generac.com/s/article/How-Much-Fuel-Does-My-Home-Standby-Generator-Use (providing fuel
usage details for different generator models).

106 EMISSIONS FOR STANDBY AND EMERGENCY GENERATORS, GENERATOR SOURCE,
https://www.generatorsource.com/Emissions_for Standby Generators.aspx (last visited Feb.
24,2024).

107 Nat’l Inst. Standards & Tech., Study Provides Details on Portable Generator Emissions
and Carbon Monoxide Exposure, PHYS.ORG (July 11, 2013), https://phys.org/news/2013-07-
portable-emissions-carbon-monoxide-exposure.html.
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Likewise, individual responses to the threat of food scarcity also
create enormous costs. A spare freezer in the garage to keep extra food
in is expensive and requires significant energy to operate day-in and
day-out. More fundamentally, there are costs associated with stocking
up in preparation for some crisis or disaster.'”® Widespread panic-buying
ahead of a predicted weather event can greatly strain supply chains,
causing shortages for everyone else,'” yet simultaneously producing
waste.''” In fact, panic-buying can lead to cascading consequences as
the fear of shortages exacerbates the problem.!"! The ability to stockpile
can create conflicts over resources that have limited availability.''> One
study summarized this intuitive dynamic:

During the [panic buying] episodes during the COVID-19
pandemic, fear of shortage created a real short-term shortage.
Anxious people began fighting over supplies and photos and
videos of altercations and empty shelves went viral on the
Internet. This had a snowballing effect, leading more and more

108 Jjuh-Biing Sheu & Tsan-Ming Choi, Proactive Hoarding, Precautionary Buying, and
Postdisaster Retail Market Recovery, 70 IEEE TRANSACTIONS ON ENG’G MGMT. 4263, 4274
(2023) (“Slow-onset disasters, including meteorological disasters (e.g., hurricanes and typhoons)
appear frequently, and have created serious hoarding and precautionary buying problems.”).

109 Dulam et al., supra note 5, at 4371 (“Disasters directly affect the infrastructure and
operation of supply chains... [yet] studies have ignored a major cause of supply chain
disruption, which is the change in consumer behavior in uncertain situations.”); Steven Taylor,
Understanding and Managing Pandemic-Related Panic Buying, 78 J. ANXIETY DISORDERS 1, 1
(2021) (“[Panic buying] can create real, albeit short-lived shortages of staples, which may create
distress and hardship for people who are unable to make large purchases, especially people who
are suffering from food insecurity....”); John D. Sterman & Gokhan Dogan, “I'm Not
Hoarding, I'm Just Stocking Up Before the Hoarders Get Here.”: Behavioral Causes of Phantom
Ordering in Supply Chains, 39-40 J. OPERATIONS MGMT. 6, 19 (2015) (“Hoarding and phantom
ordering can be rational for individuals, though costly and destabilizing for the economy and
society.”) (citations omitted).

110 Wang & Hao, supra note 47, at 2917 (noting that irrational hoarding due to panic-buying
will ultimately result in food waste).

11 See id. at 2916 (observing that “behaviors [such as hoarding and panic-buying] distort the
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sending a signal of panic to the society.”); Rui Zheng et al., Supply Disruption Management
Under Consumer Panic Buying and Social Learning Effects, 101 OMEGA 1 (2021) (describing
effects of panic buying); Sterman & Dogan, supra note 109, at 7 (“[S]carcity may cause stress,
anxiety, fear or panic, leading people to build their private stocks or place orders for more than
they need even when it is not rational to do so0.”); Vikas Menon et al., Disaster, Health, and Panic
Buying, in PANIC BUYING AND ENVIRONMENTAL DISASTERS 75, 79-80 (S.M. Yasir Arafat et al.
eds., 2022) (discussing the contagion theory of panic buying); Pawan Sharma & Manjila
Pokharel, Social Perspectives of Panic Buying, in PANIC BUYING: PERSPECTIVES AND
PREVENTION 81 (S.M. Yasir Arafat et al. eds., 2021).
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Review and Future Research Agenda, 45 INT'L J. CONSUMER STUD. 777, 777 (2021)
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people to throng to the stores, worrying that they too would
miss out. '

Efforts at self-reliance create more systemic costs, too. The most
important is the centrifugal pressure pushing development out from the
urban core, and the resulting increase in GHG emissions. When people
leave cities in pursuit of some imagined self-sufficiency, they almost
inevitably produce higher GHG emissions. Within a particular region,
emissions are largely a function of unit size and vehicle miles
traveled.''* The bigger the house and the longer the commute, the worse
it is for climate change. Extensive literature supports the importance of
density for reducing GHG emissions. While people mistakenly feel
safer outside of the city, that feeling is helping to fuel the very crises
that people are trying to escape.'"

The second systemic cost comes from opting out of social
preparedness for a fundamentally individualistic approach.''® People
who think that they can protect themselves from climate disasters
become less active in trying to prevent them in the first place. This is
most obvious in the case of the prepper community, which tries to exist
on one extreme end of self-reliance. '’

One side effect of extreme preparedness is the ability to turn away
from collective action to address the threat of disaster.'"® The work of
preparing for disasters is primarily individualistic, and the goal is self-
preservation.'” At the very least, there is an opportunity cost associated
with the time, money, and energy expended on individual prepperism

113 Taylor, supra note 109, at 4.

114 Serkin, supra note 1. There is also significant variation between regions depending on the
number of heating and cooling days. But this does not implicate the intra-regional choice between
urban and suburban or rural living.

115 Hird & Riha, supra note 11, at 309 (“[P]repping through hyper-consumption accelerates
the very environmental condition that they are preparing themselves for: environmental
degradation through accelerating industrial and military production, and its corollary, increasingly
toxic and contaminating waste polluting the environment.”); Luke, supra note 11, at 51
(explaining the irony behind prepperism: “A few individuals and groups with the means buy in
bulk as well as train to behave are prepping ahead of great disasters. They struggle to procure and
protect the right mix of goods and services to perhaps survive amid devastated ecologies trapped
in small artificial hidden ecologies . . . .”).

16 Doerr, supra note 10; SZASZ, supra note 8.

117 See, e.g., Doomsday Preppers (National Geographic television broadcast, Feb. 7 2012—
Aug. 28, 2014), https://www.nationalgeographic.com/tv/shows/doomsday-preppers.

18 S7ASZ, supra note 8; Hird & Riha, supra note 11, at 313 (“Millions of privileged
individual acts of consumption that attempt to insulate the individual and her loved ones against
environmental risk leave behind an increasing number of individuals, households, and
communities that struggle with issues of safe drinking water, air quality, non-toxic food, and
so on.”).

119 See, e.g., LEAVE THE WORLD BEHIND, supra note 82 (imagining the conflicts that might
arise between preppers and those who have not adequately prepared for disasters).
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instead of focusing on broader system responses. As a community,
preppers are usually politically conservative and skeptical of centralized
responses.'?’ The archetypical prepper does not believe in anthropogenic
climate change and so may actively undermine governmental efforts to
respond to climate risks. "'

However, this is not universally true. A growing group of climate
preppers are motivated by the fear of climate change and work both to
prevent it and, simultaneously, to protect themselves from its worst
effects.'” Preppers in urban areas are also on the rise.'” They tend to be
less individualistic and more focused on creating support networks.'**
There is, in fact, an interesting debate emerging within the prepper
community about whether to embrace these alternative visions of
preparedness.'?

The growing prepper community also demonstrates the difficulty for
individuals in creating genuine disaster preparedness. There is a vast
gap between buying some extra food before a hurricane and the
stockpiling practices in the prepper community. Preppers sometimes
spend an enormous amount of time and money building safe rooms or
underground bunkers with years’ worth of food, medicine, survival
gear, guns, and ammunition.'*® Even the kind of canned and dried food
popular with preppers does not last forever, however, and so serious
preppers adopt complex systems for tracking expiration dates and then
eating and replacing food stores. Some in the prepper community may
have managed to create the conditions for medium- to long-term self-

120 Kezia Barker, How to Survive the End of the Future: Preppers, Pathology, and the
Everyday Crisis of Insecurity, 45 TRANSACTIONS INST. BRITISH GEOGRAPHERS 483, 487 (2020);
Luke, supra note 11, at 51 (“Too many tactics implicitly appear to accept the most embedded
beliefs of neoliberal culture: society does not exist, collective action is impossible, individual
initiative is everything.”).
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https://www.bloomberg.com/opinion/articles/2022-11-06/climate-change-is-launching-a-new-
generation-of-preppers.

122 Philip Oltermann, ‘Change Is Coming’: Meet the Englishman Prepping for Climate
Apocalypse in an Old German Barracks, THE GUARDIAN (Aug. 6, 2022), https://www.the
guardian.com/environment/2022/aug/06/change-is-coming-meet-the-englishman-prepping-for-
climate-apocalypse-in-an-old-german-barracks; Perry, supra note 97; Luke, supra note 11.

123 See, e.g. Bounds, supra note 13 (discussing the prepper community in New York City);
BOUNDS, supra note 6 (same).

124 Bounds, supra note 13, at 76.

125 Jonnie Pekelny, Preppers and Climate Change, THE PREPARED (Feb. 19, 2021),
https://theprepared.com/forum/thread/preppers-and-climate-change/; Little, supra note 121.

126 Hird & Riha, supra note 11, at 306 (“[W]hat most characterizes preppers is their
heightened consumption: preppers spend many thousands of dollars—sometimes millions of
dollars—stockpiling stuff: weapons, ‘bug-out’ gear, non-perishable food, water, clothing,
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121 (describing the “survival food industry”).
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sufficiency, but it is not easy. Serious preppers need—and consume—
significant resources.'?’

Ultimately, then, the prepper community is a kind of fun-house
mirror for the costs that the quest for self-sufficiency can create: waste,
needless expense, a pull away from cities, and a rejection of collective
action. While the rise of climate preppers and urban preppers shows that
these latter two costs are not inevitable, self-reliance remains
unattainable for most, and costly for society as a whole. Better, by far, is
to invest in the community’s capacity to respond to the threats of
climate change.

III. INVESTING IN DISASTER RESILIENCE IS CLIMATE MITIGATION

An important step towards climate mitigation is encouraging people
to live in more dense urban areas, where GHG emissions are lower than
in suburbs and rural areas. Fear of failure of urban infrastructure,
however, is an impediment to this important climate goal. City density
is what reduces GHG emissions, but it also appears to create greater
vulnerability for residents who depend on urban infrastructure to
support such compact, vertical living.

The fear of urban failure is not irrational. Chronic disinvestment in
urban infrastructure is endangering wastewater systems,'*® pipelines of
all kinds,'” electricity, and roads."® Infrastructure in less affluent
cities—or even less affluent communities in otherwise thriving cities—
often struggle with infrastructure challenges. Aging water infrastructure,
in particular, is prone to failure."*' Flint, Michigan provides the most
vivid demonstration that urban systems are not always safer and better.
There, in an effort to cut costs, Flint stopped piping treated water from
Detroit into its municipal system and instead drew untreated water
directly from the Flint River."*? For eighteen months, residents drank,

127 Hird & Riha, supra note 11, at 308—09.

128 Rebecca Kessler, Stormwater Strategies: Cities Prepare Aging Infrastructure for Climate
Change, 119 ENV’T HEALTH PERSPS. a514, a516 (2011).
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abs/10.1061/9780784481387.

131 Derrible, supra note 56, at 560; Leigh & Lee, supra note 43, at 918 (“Most underground
water pipes in the United States were installed 50 or more years ago.”); Rosenbloom, supra note
57, at 336 (“In 2017, the American Society of Civil Engineers ... gave U.S. infrastructure a
‘D+’ grade.”).
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cooked with, and bathed in water that had significantly elevated lead
levels and other harmful contaminants.'** The city ultimately agreed to
replace all of the aging lead pipes using funding from the state at a cost
of nearly $100 million."*

However, urban infrastructure also has enormous structural
advantages that should make cities safer than suburbs and rural places.
Where cities do not deliver on this promise, targeted investment in
greater infrastructure resilience can mitigate climate change by
reassuring people that it is safe to live close together.

When it comes to infrastructure generally, the benefits of density are
enormous.'** The cost of power grids, water systems, and other utility
networks depends significantly on the number of people served per mile
of a network."*® Sprawling rural infrastructure is much more expensive
per capita.”” As one leading study concluded: “By far the most salient
finding of the analysis is that the per capita cost of most services
declines with density (after controlling for property value) and rises
with the spatial extent of urbanized land area.”'*® It is therefore cost-
effective to build infrastructure in the urban core that is more resilient
than its suburban versions. As a result, “compact cities are more
resilient with respect to social, economic, infrastructure, institutional,
and community competence factors.”'*

133 Jd.
134 Merrit Kennedy, Judge Approves 397 Million Settlement to Replace Flint’s Water Lines,

NPR (Mar. 28, 2017), https://www.npr.org/sections/thetwo-way/2017/03/28/521786192/judge-
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135 Cf. Randall W. Eberts & Daniel P. McMillen, Agglomeration Economies and Urban
Public Infrastructure, in 3 HANDBOOK OF REGIONAL AND URBAN ECONOMICS 1455, 1455-95
(Paul Cheshire & Edwin S. Mills eds., 1999) (identifying the economic benefits of urban
infrastructure).

136 John I. Carruthers & Gudmundur F. Ulfarsson, Urban Sprawl and the Cost of Public
Services, 30 ENV'T & PLAN. B: PLAN. & DESIGN 503, 518 (2003); Cameron Speir & Kurt
Stephenson, Does Sprawl Cost Us All?: Isolating the Effects of Housing Patterns on Public Water
and Sewer Costs, 68 J. AM. PLAN. ASS’N. 56, 64 (2002) (“The results show that smaller lots,
shorter distances between existing centers, and lower tract dispersions reduce water and
sewer costs.”).

137 Carruthers & Ulfarsson, supra note 136, at 513—17 (“[P]ublic spending on the whole (total
direct expenditure), capital facilities, roadways, police protection, and education. For each of
these services, the per capita cost decreases as densities increase, with the greatest savings
realized in areas with very high densities.”); John 1. Carruthers & Gudmundur F. Ulfarsson,
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329 (2002) (“[Dlenser development, which occupies less land, has higher property values, and
demands less public spending on infrastructure.”).

138 Carruthers & Ulfarsson, supra note 136, at 518.

139 Sharifi, supra note 49, at 13.
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Electricity is the most obvious example of an advantage because
there simply is no resiliency substitute for buried power lines.'*
However, burying power lines is very expensive.'! In fact, it is
prohibitively expensive in most expansive places.'** Density—and the
number of customers served per mile of line—is what enables a more
robust urban power grid. But it is not just burying power lines that
makes a difference. Other technologies, like smart streetlamps, can
allow urban energy infrastructure to be more resilient by better handling
spikes in demand.'* More broadly, urban power grids tend to be more
interconnected, increasing redundancy. They also usually have shorter
distribution lines, which reduce energy loss and potential points of
failure. In short, power outages are much less common in the urban core
than in the suburbs and rural areas.'*

The same is wusually true of other infrastructure as well.
Telecommunications infrastructure can be much more robust in urban
areas than in rural or suburban ones. “Generally, the vulnerability of the
land-based telecommunication infrastructure is lower in cities than in
rural areas because a larger portion of the infrastructure tends to be
below ground (cables, fiber optics repeaters), and therefore has reduced
exposure to snow and ice loads, wind, and falling trees, or even heat
effects.”'*

Not only are communications lines typically buried, like power lines,
but built-in redundancies also create greater resilience.'* Cities often
contain multiple overlapping telecommunications systems that operate
independently from each other. If phone lines go down, cell phones
often provide backup, as does the Internet. Many suburbs or rural areas
do not have this luxury and so are much more dependent on a single
network.
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Water systems can also be similar, Flint, Michigan, notwithstanding.
In theory, centralized urban water systems can adopt and deploy new
technologies more efficiently to ensure compliance with water quality
standards.'”” Indeed, urban water supplies are generally cleaner and
safer than suburban water systems, and definitely safer than individual
wells. Cities can also deploy other technologies at scale, like
sophisticated rain harvesting, which prevents flooding and creates a
source of potable water.'*® Here, again, cities are at an advantage in
deploying such technology because the “higher population of dense
areas means that there will be more demand for the collected
rainwater.”'* Some possible technological innovations rely on the
decentralization of water systems—an approach that is ironically most
plausible in urbanized places, like industrial or mixed-use areas, or
under-served  residential  neighborhoods.'® In  other words,
decentralizing water infrastructure to increase resilience is more
plausible in more centralized urban settings because of the technological
challenges and the complexity of the resulting system."!

When it comes to issues of public safety and emergency services,
cities again have a comparative advantage. In one comprehensive study
of Emergency Medical Services (EMS) response times, the authors
found: “In all the models tested, the greater the density of a city, the
more efficient the EMS provision, and this is probably due to economies
of scale.”’™ Additionally, one of the few studies comparing urban and
suburban resilience found that FEMA expenditures per capita are
inversely related to density, i.e., sprawling places consume more
emergency services.'® Transportation, too, is inherently more resilient
in the urban core, at least where walking and biking are viable means of
accessing resources and services in crises, because distances are shorter.

147 Leigh & Lee, supra note 43, at 6 (“Centralized urban water systems provide services at
relatively inexpensive costs to meet human needs . . . . The historic development of centralized
water system design enabled professional operation and maintenance using increasingly advanced
technologies to meet water quality standards.”).
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Investing in the daily infrastructure of urban life to ensure its
resilience is therefore important not only for its own sake, but also to
fight against the intuition that cities are unsafe in a crisis. When states or
the federal government are allocating resources, more should be devoted
to cities and the urban core to ensure its resilience. Focusing on cities
provides the largest per capita return on investment because of their
density and serves the ancillary function of climate mitigation by
attracting people to the city.

Investing in resilience is easier said than done. Theorists do not
always agree on the definition of resilience.'>* Some sophisticated work
has attempted to construct a broad framework for resiliency analysis. '
There can also be downsides to cities preparing to meet the climate
crisis. As one paper notes, “responses to climate change in places such
as Miami have involved the construction of super-luxury towers that
attempt to isolate the rich from the growing impacts of flooding, while
diverting future floodwaters onto the less advantaged.”'*

Nevertheless, ensuring community-wide resilience in infrastructure is
essential. Extensive scholarship is developing on climate change
adaptation, describing the forms that resilience can take."” It includes
proposals for transportation,'”® water,"”® and -electricity.'® Some
proposals focus specifically on the urban core.'®! The purpose here is
not to endorse any one approach, but instead to highlight the importance
of developing resilience in order to reassure people that it is safe to live
close to each other at urban levels of density.
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CONCLUSION

Density is important for addressing climate change. If people worry
about the resilience of the systems they rely upon to support urban
density, they move out of urban centers. This pursuit of self-reliance is
misguided. Moving out of cities is unlikely to keep people safer and will
actually increase GHG emissions. Investing in urban infrastructure and
fostering confidence in community capacity is therefore important for
promoting density and mitigating the effects of climate change.



