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When a city is lashed by storm or swamped by epic rains, there’s at least one predictable

moment in the chaos: the lights go out. In this article, we focus on the challenge

of protecting assets from storms and floods in the era of climate breakdown. This

often involves physical fortification or smarter placement. To understand the policies

and decisions involved, we examine recovery efforts following storm- or flood-based

outages that occurred this century in the state of Texas in the United States and the

state of Queensland in Australia. We first describe the outages, their consequences,

and the policy recommendations and responses that followed. We then evaluate the

recovery processes, focusing on the challenge of protecting assets like substations and

transmission structures. We find that each jurisdiction could do more to incorporate

forward-looking climate data, to match the level of government authority to better fit

the desired function, and to capably fund the work to be done.
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INTRODUCTION

When a city is lashed by storm or swamped by epic rains, there’s at least one predictable moment
in the chaos: the lights go out. The widespread loss of electricity—essentially a disaster within a
disaster—can force a whole region to its knees. From rancid food to emergency-room nightmares,
communities take a punch when the lights go out. Aging power grids leave us more susceptible
to risks like these. And the growing intensity of floods and storms on account of climate change
make things even worse. In earlier work, we have examined the most important elements in
making a power grid more resilient to climate breakdown: protecting assets, smartening network
distribution, and greening the inputs (Lyster and Verchick, 2018).

In this article, we focus on threats posed to the power grid by storms and floods—two prevalent
hazards now amplified by the climate crisis. Our goal, as in our earlier work, is to identify
strategies to strengthen “climate resilience,” defined by the United Nations’ Intergovernmental
Panel on Climate Change as “the ability to cope with a climate disturbance and recover in a
way that preserves one’s essential character, while at the same time exercising the capacity for
adaptation, learning, and growth” (Intergovernmental Panel on Climate Change IPCC, 2018,
557). “Adaptation,” in this sense, describes the ability “to adjust to potential damage, to take
advantage of opportunities, or to respond to consequences” (Intergovernmental Panel on Climate
Change IPCC, 2018, 542). To understand the policies and decisions involved, we examine recovery
efforts following storm- or flood-based outages that occurred this century in the state of Texas in
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the United States and the state of Queensland in Australia.
While these states differ in various ways, they share certain
characteristics that are enlightening. Namely, both are states
in wealthy, industrialized countries; both exist within federal
systems known to favor local land-use controls; both contain
sprawling landscapes prone to coastal and riverine flooding; and
both operate in electricity markets that are loosely regulated and
that rely strongly on market incentives.

We first describe the outages, their consequences, and the
policy recommendations and responses that followed. We then
evaluate the recovery processes, focusing on the challenge of
protecting assets like substations and transmission structures.We
find that each jurisdiction could do more to incorporate forward-
looking climate data, to match the level of government authority
to better fit the desired function, and to capably fund the work to
be done.

TEXAS-SIZE STORMS

This century, Texas has been struck by intense storms, causing
epic flooding in the summer and freak cold snaps in the
winter. The damage has called the efficacy of the power grid
into question. In 2008, Hurricane Ike hit southeastern Texas,
knocking out power for more than 2 million residents in the
Houston metropolitan area for up to 2.5 weeks. The main
cause: tree limbs blown into power lines (Fehling, 2013). After
Ike, Houston’s main utility, CenterPoint Energy, significantly
enhanced vegetation management along its rights of ways and
installed smart meters capable of detecting and reporting on local
outages (St. John, 2015).

In August 2015, Hurricane Harvey charged the Texas coast,
bringing 130 mile-per-hour winds and an enormous amount of
rain. In just a few days 25 trillion gallons of water fell on the
south-eastern part of the state. Experts attribute 82 deaths to
the storm and property damage amounting to US$125 billion
(TLBO, 2017). The storm tore through hundreds of electricity
lines and flooded dozens of facilities. More than 10,000 MW of
electricity capacity went offline; 300,000 customers lost power
(St. John, 2015; Lott, 2017; Amadeo, 2020). CenterPoint Energy’s
multi-million-dollar smart grid project was no match for a
storm this big, and its automated communications features
proved of little use (TLBO, 2017). The storm interfered not
only with electricity generation and distribution, but also with
fuel production, crippling one third of U.S. oil refineries (EOS,
2018, 122).

To assess the damages from Hurricane Harvey and develop
better policy, Texas governor Greg Abbott appointed a
commission charged with developing a framework for reducing
the risk of future disasters. The many recommendations of this
comprehensive report can be reduced to two main prescriptions:
(1) assess and prepare for future risks and (2) coordinate local
decision making (EOS, 2018, 105). But there was a big hole:
while almost every weather extremity in Texas is backlit by global
warming, the 157-page report mentioned “[a] changing climate”
only once (EOS, 2018, 114). Instead, the Report spoke continually
of “future-proofing” the state—a concept not precisely defined

but which involves “anticipating future storm events” and
“minimizing their effects on lives and property” (EOS, 2018,
154). The Report never defines what data would be necessary
to anticipate future storms, nor does it mention the relationship
between climate change and future conditions.

To take some examples relevant to the electricity grid,
the Report urges local governments to avoid siting important
facilities in areas designated by the U.S. Federal Emergency
Management Agency (FEMA) as “100-year flood” zones (that
is, having an “annual exceedance probability,” or AEP, of 1%
or higher), (EOS, 2018, 108). If a local government (city or
county) chooses to allow development in such areas, the Report
recommends the government require a level of protection
designed to protect against such inundation along with an added
margin of safety, or “freeboard.” To protect, “critical facilities,”
including those related to electricity generation and distribution,
the Report acknowledges that levees or seawalls may prove an
effective option (EOS, 2018, 113). It also encourages further
examination of a multi-billion-dollar coastal barrier system that
some have proposed as a way of protecting the greater Houston
area from storm surge (EOS, 2018, 114). The Report urges
facilities to voluntarily adopt hazard mitigation plans, citing the
Houston Medical Center’s efforts (EOS, 2018, 116).

The Report assigns many decisions to local governments,
including those related to levees, construction standards, and
warning systems (EOS, 2018, 112). To avoid “a patchwork
of flood mitigation strategies” within the same watershed, the
Report urges local governments to collaborate with one another
where needed. The Report emphasizes that interventions made
upstream “should never hurt downstream neighbors” (EOS, 2018,
122, emphasis in original). For resilience projects on the coast,
the Report recommends “a formal process by which the state and
local jurisdictions can work together to identify and prioritize
projects that will contribute to the overall goal of future-proofing
the state” (EOS, 2018, 124).

More recently, in February 2021, a major cold snap—known
as Winter Storm Uri—paralyzed the state, leaving as many as
four million people without electricity or heating fuel in icy
temperatures. Water pipelines burst, and water treatment plants
failed. All told, more than a hundred people died (Sandoval
et al., 2021). The main culprit was a failure in power generation
related to natural gas, which supports two-thirds of the state’s
electricity needs. When natural gas wells and pipelines froze,
normal production fell by 45%, leaving many gas-fired power
plants without fuel (Gimon, 2021, 4-5). Some gas-fired power
plants, with their own pumps and pipes to deal with, were
also immobilized (Roberts, 2021). Without evidence, some state
officials and conservative news outlets blamed the mess on “ugly
wind generators” (Douglas and Ramsey, 2021; quoting SidMiller,
Commissioner of Texas Department of Agriculture). In fact,
wind—which makes up only 7% of the planned winter capacity—
performed as well or better than expected (Aronoff, 2021). At
any rate, almost none of the power-producing infrastructure—
from derricks to pipelines to wind turbines to power plants—had
been equipped with adequate insulation, heating elements, or
other forms of weatherization (Cooper, 2021; Hernandez et al.,
2021).
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In addition to lax mandates on weatherization, Uri also
focused attention on other features of Texas’s power network.
First, electricity in most of the state is run by a single network
operator; thus, Texas effectively has its own grid that is isolated
from the western and eastern grids that cover the nation’s other
contiguous states. This isolation frees the state’s electricity market
from federal oversight, something that state leaders see as an
advantage. Unfortunately, an islanded grid also prevents the easy
importation of electricity in times of emergency. Second, the
state’s electricity market works on a rather extreme model of
“retail choice.” This allows customers to choose between long-
term contracts with steady rates or contracts “that pass along
fluctuating wholesale prices for a nominal fee” (Aronoff, 2021).
What is extreme is that even in emergency situations, retail rates
can be allowed to climb as high as US$9,000 per MWh. As a
result, some customers received bills as high as US$10,000 for the
month during that time (Burke, 2021).

It may be too early to know what policy changes, if any, result
from Uri. At the time of writing, there seems to be little appetite
for mandating weatherization for power generators or further
connecting the Texas grid to transmission networks outside the
state. As for the altitudinous power bills, the state’s attorney
general has pledged that US$29 million of the retail charges
would be forgiven as part of a bankruptcy settlement with the
power company involved (Burke, 2021). There does not seem
to be wide interest among legislators for changing the law to
prevent such a spike from happening again. Winter Storm Uri,
it should be noted, was not without precedent. In 2011, a similar
February cold snap froze Texas’s power generators, triggering
rolling blackouts for millions of customers (Hernandez et al.,
2021). In 2014, a January freeze did the same (Schwartz et al.,
2021).

THE QUEENSLAND FLOODS

Like Texas, the Australian state of Queensland has
become known for its dramatic floods. The state’s own
website declares living with floods “a natural part of life”
(Queensland Government, undated). Even by that standard, the
torrents of 2010–11 were remarkable. Beginning in November
2010, a series of heavy rainstorms began rolling across the state
over the course of several months. In the floods that ensued,
thousands of residents were forced to flee their homes. Whole
towns were submerged. Ultimately, the inundations—which
also affected New South Wales and Victoria, though to a lesser
degree—claimed 33 lives and destroyed billions of dollars of
property (AIDR, undated).

The floods rupturedmuch of Queensland’s electricity network,
killing power even in areas with no physical damage (QFCI,
2012). Three hundred thousand customers lost power in two
major towns, Ipswich and Brisbane. In the Lockyer Valley,
one of the most seriously affected rural areas in Queensland,
5,000 people lost power (QFCI, 2012). In addition, the floods
submerged open-pit coal mines and railway links, leading to
global shortages of both coking coal (used in steel making) and
thermal coal (used for power production), (Blas, 2011).

To assess and learn from these floods, the Australian
government established the Queensland Floods Commission of
Inquiry which released its report QFCI, 2012. The Report called
for better mapping, updated flood-risk assessments, and more
precise building codes. It also urged the state government to
draft “model flood planning controls” for local councils to use
in developing new planning schemes (QFCI, 2012, 12–3, 15–6,
21–2). Among other things, such controls would require that
electrical substations be built so as to remain operational during
floods of a particular magnitude based on a risk assessment that
considered local needs and resources (QFCI, 2012, 246). While
the Commission acknowledged the need to better understand
climate change impacts like heavier rain and rising seas, it
stopped short of recommending that such impacts be factored
into future planning.

To support flood-management programs, the Australian
government launched an authoritative national flood
information and metadata database called the “Australian
Flood Risk Information Portal (AFRIP).” The portal provides
localized flood studies, hazard mapping, and management plans,
including those relevant to grid resilience (Geoscience Australia,
Web Portal, undated). There are currently 1,571 flood studies
available on the portal, dating from 1909 to 2018, including 300
fromQueensland. However, as of 2018, the portal contained “few
studies . . . that include climate change scenarios” (Coast Adapt,
2018).

In addition, Queensland’s new State Planning Policy (SPP)
addresses risk and resilience against natural hazards as one of
several “state interests” that must be considered and applied in
the development and amendment of local government planning
instruments. Notably, the SPP counts the “projected impacts
of climate change” among the risks associated with natural
hazards (Operations Support, 2017; Queensland Government,
2017, 8, 51).

Queensland does not require electric utilities to have
flood plans, though the state’s two main power companies—
Energex and Ergon Energy Network—recently adopted a risk
management plan that specifically addresses floods. The plan
aims to “ensure the safety of the community in the event of
damage or impact, manage and minimize the risk to network
assets, improve response and maintain customer supply” (Ergon
Energex Energy, 2019). Impressive in both detail and scope, the
plan inventories existing assets, incorporates quantitative date
from previous storms and floods, and is designed to integrate new
observations. Still, it does not appear to directly factor in future
climate impacts.

OPPORTUNITIES FOR IMPROVING

CLIMATE RESILIENCE

In other writings, we have examined several important features of
climate-resilience planning (Lyster and Verchick, 2018; Verchick,
2018). Here we focus on three features that should be better
emphasized in the planning processes coming out of Texas and
Queensland. That is, effective resilience measures should be (1)
forward-looking, (2) “fit to function,” and (3) capably financed.
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Forward-Looking
Forward-looking measures are ones that do not rely entirely on
past impacts to inform future resilience standards. They instead
incorporate science-based projections of future climate impacts
like hotter temperatures, more precipitation, and rising seas.

The Texas Commission recommends using flood-plain
designations provided by FEMA; but those designations do
not incorporate climate projections. To its credit the Texas
Commission urged local governments to add a margin of safety,
or “freeboard,” to projects within flood zones as a way to “future
proof” them (EOS, 2018, 107). Yet there is no specification of
how much freeboard is appropriate or what data should be used
in making the determination.

The Queensland Commission recommended that the state
or local government identify “flood plains” and suggested that
facilities, including substations, be fortified for flooding or avoid
the areas. However, it made no call for integrating future climate
impacts into the maps. In response, Queensland adopted new
mandatory construction standards for buildings, including those
associated with electrical utilities. The law establishes a minimum
freeboard standard of 300 millimeters (1 foot). Local councils
may increase that amount if they want. There is no indication
that climate data were used in selecting this standard.

For its part, Ergon Energy has since revised its flood level
standard for the establishment of new bulk supply and zone
substations. Its new standard requires zone substations to be
built at or above the 0.5% AEP flood level (a so-called “200-
year event”). That is more protective than a 1% standard. But
like the freeboard standards adopted in Queensland and some
jurisdictions in Texas, the 0.5% AEP flood level does not appear
to follow from climate projections.

Including climate data can make a big difference. In the
wake of Hurricane Sandy (2012), Con Edison, the electric utility
serving New York City, was required by state regulators to add 3
feet (1 meter) to its plans to fortify several existing substations to
account for expected sea level rise and a margin of safety. After
2 years of more deliberate study (which included consultations
with climate scientists as well as robust public hearings), the
utility concluded that the design standards of those fortified
substations could be exceeded in <20 years. It has since raised
the standard for all new construction in floodplains. Accordingly,
the existing fortified substations are likely to be again retrofitted
in the coming decades or abandoned (Con Edison, 2021).

In the United States and Australia, few electric utilities
take future climate impacts into account in any programmatic
way. According to researchers at Columbia University’s Sabin
Center on Climate Change Law, those in the U.S. electricity
sector frequently cite “limited data availability as a hindrance
to climate resilience planning” (Webb et al., 2020, 10, Box 5).
Power companies do need better information, which continues
to improve. They also need better decision-making tools—ones
that are adaptive, rather than static, and that can accommodate
deep certainty. Traditionally, electric utilities have based their
investment decisions on cost-benefit analysis—a poor fit for
disaster planning of many kinds (Verchick, 2010, 195–222). Cost-
benefit models rely on quantified values for cost, harms avoided,

and probabilities of loss. Where disasters are concerned—
particularly those amplified by climate change—the degree of
harm and probability of event are deeply uncertain. Cost
of fortification may be the only value capable of plausible
quantification, putting one in the cynic’s position of knowing
“the price of everything and the value of nothing” (Wilde,
1892/1995, 403).

More promising, we think, is a new wave of decision-
making models based on flexible “policy pathways.” Under this
approach, utilities deploy no-or low-regrets resilience measures
immediately and then set thresholds, or “trigger points,” for
taking actions that have greater trade-offs or that require more
study. The trigger points “are based on pre-determined risk levels
that, if left unaddressed, would result in severe impacts and
potentially irreversible consequences.” (Webb et al., 2020, 7–8).
A trigger point, for instance, might be a calendar date indicating
an era of statistically heightened storm risk or a finding that sea
has risen 20% higher than had been predicted by that time. The
goal is to put off long-lasting or irreversible decisions as long as
possible in order to allow policy makers to learn as much as they
can about the dimensions of the problem (Haasnoot et al., 2012;
Kwakkel et al., 2016).

Another method, which relies on vast computational
experiments, is called “robust decision making.” Under this
approach, pioneered by the RAND Corporation, researchers
use powerful computers to subject policy options to a wide
range of plausible, future scenarios in order to determine which
option or set of options performs best over a range of varying
circumstances (Lempert et al., 2013). The computational cost
is high. In a hypothetical exercise involving a flood-prone
river in the Netherlands, the evaluation of 14 policies over a
range of scenarios required 70,000 computational experiments
(Kwakkel et al., 2016, 179). Choosing the best decision-making
approach obviously depends on the complexity of the task and
the resources available.

It is a commonplace in climate change policy that the past
is no longer a reliable measure for the future. Yet neither
Texas nor Queensland has internalized this message in resilience
planning. This situation is not only allowed, but arguably enabled
by government decisions made at the federal level. While
uncertainty in climate forecasts is sometimes cited as a reason
for not considering future change, there are decision-making
methods that can help policy makers protect people and property
from future climate impacts even in the context of uncertainty.
Such methods should be explored in Texas and Queensland.

Fit to Function
“Fit to function” is a phrase we use to describe the level of
governance that is the best fit for the function that policy makers
envision. The Texas and Queensland recovery prescriptions
emphasize decisionmaking and implementation at the local level.
This tendency is sensible where climate resilience is concerned.
Future climate impacts will be variable and contextual. Because
of the urgency of the challenge and the lack of proven methods,
experimentation—much of it occurring at the local level—will
be key. Decentralization can also leverage local knowledge and
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take better account of community preferences (Camacho and
Glicksman, 2019, 199).

There are some functions, however, that demand more
centralized efforts. The development and distribution of
scientific and economic research, for instance, would appear
to benefit from economies of scale and the avoidance of
redundancy. Financing expensive, protective infrastructure
(whether machine-made or dependent on restored landscapes)
is also an appropriate and necessary function of a federal or
national government. The high cost of robust decision making,
which demands high levels of computer power and expertise,
also justifies a federal role. Because the design of infrastructure
in one locality can significantly affect the welfare of citizens in
other localities, there will often be a need for uniform standards,
sometimes best implemented by a central authority (Camacho
and Glicksman, 2019, 200–01). When the federal government is
the primary funder, uniform standards also assure taxpayers that
their money is being used prudently. Such assurances can help
build public confidence in resilience efforts.

One example of such a standard is the U.S. Federal Flood Risk
Management Standard, requiring federally funded infrastructure
to be built with a higher margin of safety to account for future
climate impacts like extreme floods and sea level rise (White
House, 2021a). The standard, which was first issued by President
Obama in 2015, was rescinded by President Trump in 2017
(before it could take full effect) and later reinstated by President
Biden on his first day in office. Unfortunately, many federally
funded infrastructure projects related to Hurricane Harvey had
already been completed by the time the standard was reinstated.

While local autonomy is an important value (particularly
where risk tolerance is involved), there is a fine line between
delegating authority and abandoning responsibility. The Texas
Report frequently reminds municipalities that their authority to
select options will depend in part on their ability to pay. In
summing up the section on city, rural, and industrial assets,
for instance, the Texas report advises: “Each community must
decide on its optimal portfolio of flood mitigation strategies,
based on specific local characteristics and their ability to pursue
them” (EOS, 2018, 122). The problem is that if the “local
characteristics” include poverty or social marginalization, the
prospect for meaningful choice is pretty narrow.

Under Australia’s constitutional arrangements, the states and
territories bear primary responsibility for flood risk management
(Wenger, 2013, 65). A problem with assigning flood planning
to local government is that local councils differ vastly in size
and wealth. Thus, most of Australia’s 537 local councils cannot
afford to hire specialized flood management staff (Geneva
Association, 2020, 29). The federal government has released a
variety of tools, including the National Partnership Agreement
for Natural Disaster Resilience, the National Climate Resilience
and Adaptation Strategy; the National Disaster Risk Reduction
Framework; and the National Land Use Planning Guidelines
for Disaster Resilient Communities (Australian Government,
2015; Planning Institute Australia, 2015; Australian Government,
2018). They all refer to the need to build resilience to climate
change but provide only high-level guidance to state, territory,
and local governments—National informational tools include the

AFRIP and the yet-to-be-completed Electricity Sector Climate
Information Project to develop high-quality climate data and
simulations to support power system resilience (CSIRO).

Over the last 10 years, these and other efforts have led
to a significant improvement in “the coverage, consistency
and quality of flood risk mapping across Australia.” (Geneva
Association, 2020, 32). Even so, the “limited availability
of funding has led to a patchy approach to assessment
and understanding of flood risk across Australia” (Geneva
Association, 2020, 32). In Queensland many at-risk communities
still lack flood mapping (Geneva Association, 2020, 32).

Scaling government action to fit the desired function is a
perpetual challenge. While there are good reasons to prefer
decentralized approaches in preparing for climate change,
centralized action should be strongly considered in situations
demanding large resources or in situations prone to spill-over
effects from one community to another. In the cases of Texas and
Queensland, policymakers are right to emphasize local decision-
making and community engagement. But the U.S. and Australian
governments have an obligation to ensure that the states and local
governments have the requisite scientific information (including
flood maps informed by climate data), scientifically informed
guidelines for setting protective standards, and broad access to
technical assistance. In regions, like watersheds where the actions
of one community can affect the welfare of other communities,
federal authorities have a duty tomake sure aminimum standard,
informed by climate data, is in place to protect everyone. Further,
federal and state authorities should ensure that a community’s
lack of resources or technical expertise does not unduly restrain
it in making choices to protect the welfare and property of its
residents. These considerations should be integrated into future
resilience plans in Texas and Queensland.

It is important to remember that discussions about
jurisdictional scale also take place in a context of constitutionally
delegated powers. While not identical, the federal frameworks
of the United States and Australia are similar in prominent
ways. Both nations show a cultural and constitutional preference
toward state-based land-use planning, while the federal
governments exercise broad authority to tax and spend. The
concept of “co-operative federalism,” broadly defined as an
arrangement in which the state and federal levels of government
share regulatory powers, is also a mainstay of energy and
environmental policy in both countries (Wiseman, 2018, 235–37;
Kallies, 2021, 212). Of course, what is legally or politically
possible in the United States or Australia may be off-limits in
nations with more centralized or de-centralized governance
structures. Such difference must be taken into account in
applying the lessons learned in our case studies.

Capably Financed
As the previous discussion suggests, where broad-scale
resilience is concerned, affordability is a major issue. Electricity
infrastructure requires large up-front capital investments. The
U.S. and Australian governments have each contributed many
billions of dollars in recovering from these storms and floods,
but serious funding gaps remain. The emphasis in both countries
on “back end” recovery efforts over “front end” risk-reduction
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efforts complicates the problem (Geneva Association, 2020, 45).
After all, smart investments in disaster prevention can repay
themselves many times over (Bratspies et al., 2018, v).

In Texas, Houston has recently announced that a US$1.4
billion shortfall could delay completion of its post-Harvey
recovery efforts. The city had been hoping for a 2021 federal
disaster grant which instead went to other parts of the country
(Lazano, 2021; Oberg and Hatfield, 2021). According to the
Associated Press, “[t]he projects in need of the most funding are
in some of the area’s poorest neighborhoods that have repeatedly
flooded in recent decades” (Lazano, 2021). The state of Texas
is charged with allocating US$4 billion in federal funds to
local communities, an insufficient amount that has led to much
interregional squabbling, including allegations that Governor
Abbot has inappropriately taken control of federal funds that
were originally intended for Houston (Oberg and Hatfield, 2021).
President Biden has promised to invest boldly in climate resilient
infrastructure and a modernized grid (White House, 2021b;
Worland, 2021). At the time of this writing, it remains to be seen
if federal lawmakers will follow his lead.

In Australia, those calling for strong investment in grid
modernization were disappointed by the release of the nation’s
2021–22 budget (Hancock, 2021). Although the budget promises
investment of more than AU$15 billion investment in road, rail,
and freight upgrades, investments in upgrading the grid were
<AU$50 million (Commonwealth of Australia, 2012, 47).

The electricity markets in Texas and in Australia are light
on regulation and heavy on consumer choice. Such market-
friendly approaches, in theory, maximize capital investment by
allowing utilities to recover capital expenditures through higher
rates. This was the idea behind “retail choice”: if a utility knew
it could charge a high price during an ice storm, it would have
an incentive to make sure its equipment could operate in such
conditions. While some argue that price spikes during winter
storms were theoretically sufficient to encourage generators
“to invest in protecting their equipment or building backup
resources,” this clearly did not happen (Gimon, 2021, 10). It
seems that not even the utilities understood the probabilities
well-enough to see that resilience investments would have paid
off handsomely (Gimon, 2021, 11). Or maybe they correctly
predicted that customer backlash would deprive them of
such profiteering.

The Australian Energy Market Operator (AEMO), which
regulates the nation’s electricity market, also uses a “retail
choice” model, but with a safety valve. AEMO caps the
maximum spot price for retail electricity at AU$15,000/MWh
(about US$11,126/MWh) with an automatic emergency cap of
AU$3,000/MWh (or $US2,225/MWh) that is triggered during
sustained periods of high prices. (AER, 2019; AEMO, 2020, 15)
Texas caps the spot price for electricity at US$9,000 per MWh
but without an emergency cap (Blumsack, 2021). But like the
Texas model, Australia’s market-friendly system is not enough on
its own to attract the capital needed to build a sustainable grid.
Generally speaking, Australia’s “return on investment” formulas
for establishing rates are more oriented toward efficiency and
resilience than similar models in the United States. However,
some argue there is still a gap between what universal resilience

demands in up-front investment and what Australia’s electric
utilities are able to recover from customers (ENA, 2015, 7–8).

Investing in climate resilience makes good economic sense,
but the up-front costs are high. Modernizing the electricity grid
in the United States or in Australia will require tens of billions
of dollars. The longer that governments defer these investments,
the costlier these projects will be (and the more damage they will
incur in the meantime). Current levels of government funding
are insufficient to drive the change that is needed. Further,
formulas used in regulating electricity rates may not adequately
encourage utilities to invest in resilience measures or smart-grid
technologies on the scale that is required. This is particularly
true in the United States (Aas and O’Boyle, 2016). The U.S. and
Australian governments should robustly fund grid resilience and
modernization. Governments at the federal or state levels should
revisit pricing formulas to encourage investments in resilience.
These governments should also consider mandating use of
certain resilience technologies as a way of driving modernization
in the electricity sector.

CONCLUSION

Protecting the power grid from climate disaster is not a job
that will be completed quickly or easily in any country. Strictly
speaking, it will never be completed at all. Because climate change
is a dynamic process and because our knowledge and technology
will continually evolve, the pursuit of climate resilience is an
ongoing task. What won’t change, we believe, is the need for
policies that are forward-looking, “fit to function,” and capably
financed. In protecting electricity infrastructure against the
ravages of climate breakdown, Texas and Queensland are on the
right track. Still, they can do more in each of those areas.
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