
Advancing to an 
integrated mindset: 
How weather predictive technology 
complements hardening programs 
at mid-sized utilities

Once reserved for large, investor-owned utilities, 
this innovative practice is bringing important 
benefits to smaller organizations.
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Introduction
With today’s increasingly extreme weather events, 
it’s never been more critical for utility companies to 
prepare robust mitigation strategies. Since 2000, 
the United States has experienced a 67% increase 
in significant power outages caused by extreme 
weather-related events.

A report by DTN analyzed how North American 
utility firms are addressing the increased pressure. 
In response to severe weather or natural disasters, 
39% of utilities indicated their regulatory 
commission had shifted its interest and efforts 
toward hardening infrastructure to reduce 
outages from severe weather. Additionally, 48% 
of respondents reported increased investment 
in infrastructure hardening to meet regulatory 
requirements, compared to 20% who increased 
their investment in weather prediction solutions.

But advancements in weather prediction 
technology mean there’s an alternative approach 
available. Utilities must ask if they only continue 
with hardening initiatives, strengthening their 
infrastructure to deal with severe weather events 
more effectively — or can additional investments, 
such as prediction technology, also enable a faster, 
targeted response once outages occur?

https://www.npr.org/2021/02/25/971520340/advocates-call-for-updated-power-infrastructure-in-light-of-weather-related-outa?t=1623178668382&t=1649005343380http://67% increase
https://www.dtn.com/wp-content/uploads/2021/09/DTN_Impact-of-Severe-Weather-on-Utilities.pdf


It’s really not one or the other [hardening or prediction 
technology] but we definitely look at both when we are 
really deciding what to use for mitigation techniques.

~ Jacklyn Ulban, Unitil Corporation

According to the DTN report, 67% of utilities 
would rather have the ability to respond 
quickly to outages than predict outages 
more accurately. However, simply reacting to 
threats as they appear is not a sustainable 
approach. A proactive approach is needed to 
improve outage response times. 

Hardening the grid is part of the solution; 
however, it is a heavy, long-term investment. 
It takes years to build. However, during  
that process, infrastructure will continue 
to age. Unforeseen weather events will 
still cause severe disruption, and there is a 
resiliency threshold.

The nature of the industry means that 
utilities favor investments in hardening 
because they can pass the costs on to 
consumers. Currently, the company absorbs 

investments in technology. Yet, utilities can 
only justify rate increases to their customers 
so many times, and there is a limit to the 
impact that hardening alone can have on 
outage prevention.

We’ve reached a point where weather 
predictive technology must become a central 
pillar of severe weather risk management 
strategies. This can reduce the need for ever-
increasing capital expenditure investments in 
hardening and ensure a stable energy supply. 

Together, let’s explore how investment in 
weather predictive technology can enhance 
risk mitigation strategies and complement 
existing hardening programs, improving 
overall severe weather response within the 
utility sector.

Webinar replay: 
The Impact of Severe Weather on Utilities
Listen as Jacklyn Ulban with Unitil Corporation and Nic Wilson 
from DTN discuss required capabilities for implementing emerging 
technologies, utilities’ weather maturity curve, hardening and 
prediction, and more. 

Date: Sep 13, 2021

Watch now

https://www.youtube.com/watch?v=9lZk9RLbENk


Three reasons to harden the grid
There are three key reasons utilities invest in infrastructure: 
1. It is more resilient
2. It is more reliable
3. It reduces the impact of severe weather

One example is replacing wood utility poles with steel or concrete, which are less likely  
to be toppled by high winds. That simple switch increases the grid’s overall strength  
and stability. 

However, while these measures reduce the effects of severe weather, their impact is still 
significant. For example, Hurricane Ida toppled a critical transmission tower into the 
Mississippi River, leaving many in New Orleans without power. 

Utilities recognize that optimizing their outage response processes relies on an  
integrated approach.

https://www.newsweek.com/new-orleans-without-power-after-transmission-tower-collapses-mississippi-river-1624139


Four reasons to 
supplement infrastructure 
investments
Grid hardening is vital to creating stronger infrastructure  
that can withstand severe weather events. However, on its  
own, it is simply not enough. There are four reasons why  
utilities need to supplement their infrastructure investments.

Extreme, unpredictable weather 
is on the rise
For example, in 2021, fires in California, 
Colorado, and Oregon were the most intense in 
18 years. Twelve named storms made landfall in 
the United States in 2020, including Hurricane 
Laura, which devastated parts of Louisiana and 
Texas. And a report by Yale Environment 360 
highlighted that between 2000 and 2019, 467 
extreme weather events occurred nationwide.
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Extreme weather will inevitably impact a utility’s ability 
to deliver power. But even unlikely scenarios, such as 
100-year events, are becoming more common. For 
example, in 2021, Texas experienced the arctic freeze 
that caused a significant power crisis, overwhelming 
the grid and leaving millions without power, resulting in 
nearly 200 fatalities.
 
The challenge for utilities is to understand 
when and where severe weather events will 
occur, so they can prepare ahead of time, 
minimizing long-duration outages that 
can be disastrous for customers and the 
company’s reputation.

https://edition.cnn.com/2020/08/27/weather/laura-gulf-coast-weather-forecast-thursday/index.html
https://edition.cnn.com/2020/08/27/weather/laura-gulf-coast-weather-forecast-thursday/index.html
https://edition.cnn.com/2020/08/27/weather/laura-gulf-coast-weather-forecast-thursday/index.html
https://edition.cnn.com/2020/08/27/weather/laura-gulf-coast-weather-forecast-thursday/index.html
https://e360.yale.edu/digest/extreme-weather-events-have-increased-significantly-in-the-last-20-years
https://e360.yale.edu/digest/extreme-weather-events-have-increased-significantly-in-the-last-20-years
https://www.forbes.com/sites/davidblackmon/2021/04/07/texas-big-freeze-new-reports-show-clear-need-for-policymakers-to-act/?sh=350976ad3b80


Customer expectations and 
regulatory requirements  
are changing
Modern life is reliant on consistent, reliable 
energy in an unprecedented way. Customers 
expect 24/7 access to energy. They are also 
less tolerant of disruptions and want faster 
restoration times. The economic impact of 
outages is significant, and customers are 
increasingly turning to social media to hold 
utilities accountable for their service delivery — 
or lack thereof.

Customers’ expectations drive changes 
to regulatory requirements. Public utility 
commissions that regulate the industry are 
driving how utilities invest in extreme weather 
mitigation measures. For example, new 
regulations in Connecticut require utilities 
to pay consumers if there are lengthy power 
outages on their watch. Utilities have responded 
with significant investment. 
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Many states, such as New Hampshire, have public utility 
commission statutes directly linked to the severity of the 
weather predictions.  

Utilities are expected to initiate incident command processes 
and mobilize staffing levels depending on the anticipated 
impacts. Conversely, if the weather predictions do not 
materialize to the expected level of severity, pre-staging costs 
can be justified and recovered.  

A large, investor-owned utility

48%

20%

24%

of respondents have increased 
investment in hardening to 
meet regulatory requirements

have invested in weather 
prediction solutions

have conducted an internal 
audit or review to assess the 
long-term impacts of extreme 
weather on infrastructure and 
service delivery

https://apnews.com/article/legislature-ct-state-wire-legislation-storms-power-outages-16d7fa6bbabc13634e24a5464fdffeb1
https://apnews.com/article/legislature-ct-state-wire-legislation-storms-power-outages-16d7fa6bbabc13634e24a5464fdffeb1


Hardening programs are 
costly and can take years  
to finish
The fact remains that hardening programs 
are not implemented overnight and are 
a significant financial commitment. The 
recent $1.2 trillion infrastructure bill, 
including $65 billion allocated to upgrade 
electric power infrastructure, provides 
additional financial stimulus for hardening 
programs. However, grid hardening can be 
expensive, and there are only so many times 
utilities can pass costs onto consumers.

33 44 Hardening programs  
have limits
Simply put, grid hardening is an essential 
piece of the solution, but outage response 
processes and prevention can be further 
optimized. After completing much of 
its $3 billion grid-hardening programs, 
Florida Power & Light Co still suffered 
more than $1 billion in damage during 
Hurricane Irma in 2017. 

Utilities are beginning to discover that 
they can get a better return on their 
investment by being proactive regarding 
weather events rather than reactive. Where 
hardening programs can take decades, 
predictive weather technology can be 
deployed more immediately alongside 
infrastructure improvements.
 
Utilities across the country are beginning to 
report positive outcomes from investments 
in technology. For example, in the report, 
86% of respondents on the East Coast 
cited a reduction in outage times due to a 
technology purchase that helps with severe 
weather prediction or response.

https://www.utilitydive.com/news/congress-approves-infrastructure-bill-funding-transmission-hydrogen-ev/609649/
https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/why-and-how-utilities-should-start-to-manage-climate-change-risk
https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/why-and-how-utilities-should-start-to-manage-climate-change-risk


An intelligent 
operational 
investment
The research shows nearly half of utilities have 
invested in traditional hardening initiatives, 
compared to only 20% that increased their 
investment in technology to predict the weather. 
This situation means that utilities are missing 
out on significant advantages.
 
The advantage of weather prediction 
solutions is that it’s not an either/or decision. 
Intelligent operation expense investments on 
weather predictive technology complement 
hardening programs rather than replace 
them. Utility companies that switch to a 
more integrated mindset can find quick wins 
by deploying predictive weather technology. 
While hardening programs can take decades 
(and still not be enough, as was the case 
in Florida), utilities can deploy weather 
prediction solutions alongside hardening for 
faster improvements.

…the better data that you have to predict certain things 
will only help you put the right resources in place and 
help you with your decision-making process as you are 
planning to respond to a weather event.

~ Jacklyn Ulban, Unitil Corporation



The Impact of peer  
utilities’ experience
Peer collaboration and the experiences 
of other utilities play an influential role 
in technology purchase decisions. Survey 
respondents are likely to agree that they 
make technology investments based on the 
experiences of peer utilities that have made 
similar investments.
 
According to the report, utilities are far more 
likely to invest in infrastructure or technology 
if a fellow utility company reports a positive 
experience from their investments. The 
report findings support this collaborative 
approach, with 56% saying they strongly 
agree or agree that they are more likely to 
make technology investments when a peer 
utility reports a positive experience. 
 
Utilities of all sizes gave comparable answers 
for their willingness not to invest when a peer 
has a negative experience with technology 
and their willingness to make an investment 
when a peer has experienced success.

Once a company integrates weather 
solutions into its processes, it can quickly see 
benefits in these three areas:
 

Crew planning
Keeping crews safe is paramount during 
severe weather. Predictive technology can 
provide advance notice when severe weather 
is approaching through accurate, near-term 
forecasts. Real-time storm tracking can show if 
the impact probability is growing or decreasing.
 
If outages arise, knowing when and where 
the weather may continue to impact the area 
supports safer, more effective crew deployment 
to fix the issue.
 
Seeking mutual aid and other 
assistance
Utilities know that seeking mutual aid and 
other assistance is competitive. Having a clear 
idea of approaching severe weather, including 
how it will affect specific infrastructure, 
allows them to quickly seek the specific extra 
help they will need.
 
Improved customer communication
Today’s customers will not tolerate vague 
communication, especially regarding when 
power will return. They have come to expect 
high-quality, accurate information — and they 
want it quickly. 

Utilities that can provide regular updates 
based on data-driven insights will improve 
customer satisfaction scores. Not only will 
this keep customers happy, but it will also help 
utilities avoid the negative reputation of poor 
communication during a severe weather event. 
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The benefits of weather 
predictive technology
Pairing weather technology that includes 
accurate, near-term weather forecasts 
with targeted hardening initiatives 
supports significant improvements in 
these three key areas:
 

Planning and risk 
management
Weather predictive software helps utilities 
visualize their operational intelligence, 
showing the real-time risk from extreme 
weather events to support immediate action.
 
Utilities operating in high-risk areas 
for wildfires, hurricanes, severe 
thunderstorms, etc., need to create or 
enhance event-related contingency plans. 
This requires reliable, detailed insights 
into when the event will occur and its 
likely impacts. That means strengthening 
defenses to deploy crews safely to the 
correct areas and effectively maintaining 
customer supply. 
 

Reliability and resilience
Modern utilities rely on their reputation 
with customers to maintain and grow 
revenues. Word of mouth, reviews, and 
positive customer feedback are essential 
for success and growth year over year.
 
Consumers expect their electric utilities 
to keep the power on at a reasonable 
price. A major factor in how they view 
utilities is how long it takes to restore 
power after an outage. Most utilities 
have seen their reliability scores (SAIDI, 
SAIFI, CAIDI) improve or hold steady,  
as reported by 69% of respondents in 
the report. Only 7% said their scores 
have deteriorated.
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69%
The number of respondents 
who maintained or raised their 
reliability scores.



39% The number of respondents using severe weather 
prediction or response technology who reported elevated 
customer satisfaction scores.
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Among respondents who noticed 
improved customer satisfaction, 54% 
also reported improved reliability 
scores. This indicates a correlation 
between reliability scores and overall 
customer satisfaction improvements, 
and out of all respondents, 39% 
reported improved customer 
satisfaction as an unexpected benefit 
of installing severe weather prediction 
or response support technology.
 

Customer relationships 
and restoration time
Customers want their utility suppliers 
to keep the power on. However, they 
understand that 100% uptime isn’t 
always possible, particularly if they live 
in a higher risk area of extreme weather 
events. The question is, if there is an 
outage, how quickly can their supplier 
restore power?
 
Weather predictive technology helps 
deploy crews at the right time to make 
the necessary fixes safely and effectively. 
It’s no surprise that 39% of organizations 
that have installed technology to help 
with severe weather prediction or 
response have reported an uptick in 
customer satisfaction scores.



A difficult balance
To estimate the necessary resources, they 
might compare forecast wind speeds 
with observed data from past events. But 
ultimately, they may incur unnecessary 
expenses by overpreparing with too many 
resources. Others may plan inadequately, 
leading to extended outage durations, angry 
customers, and regulatory penalties from 
having too few resources ready to quickly 
manage actual post-storm damage.

These problems arise because the weather 
is difficult to predict — especially with the 
increase in frequency and severity of extreme 
weather events, a pattern that has exploded 
in recent decades. Unfortunately, this can 
create complex operational challenges and 
massive cost and reputational implications 
for utilities.

A better solution
What if you could move away from 
spreadsheets and event logs and plan 
incident command operations with objective 
customers-out projections?

Solutions like our Storm Risk Analytics 
generate machine-learning-enhanced outage 
event predictions using more than seven 
years of historic outage and weather data 
for specific service regions. With it, you can 
better understand the proximity and severity 
of the expected storm system impacts.

That way you have clear guidance on the 
necessary incident command escalation level 
for each operations center — and you can 
reallocate or source additional restoration 
crews and materials, as needed, ahead of 
an event. And that leads to great things, like 
shorter duration outages — and improved 
SAIDI scores, cost savings when utilizing 
contracted restoration crews, elimination 
of regulatory performance penalties, and 
happier customers.

Use Case: 
Better managing incident planning 
and resource preparation 
Sometimes, electric utilities need to declare an incident command event ahead of the anticipated 
weather-related impacts on their service region. The goal is to ensure they can mobilize sufficient 
restoration resources and materials before the storm to the areas expected to suffer the most 
severe impacts. 



Explore our utility weather technology 
As a trusted provider of actionable weather insights, we offer numerous 
solutions to help you meet your business and operational challenges.

See how

We’ve highlighted some common challenges and advantages of hardening and weather prediction 
and demonstrated why it isn’t an either-or initiative. Instead, utilities can realize significant 
benefits in using both approaches to manage the rise in severe weather events and their impacts.
 

Conclusion 

The recent IPCC research report shows that 
volatility in weather events will continue 
to increase over the coming years. Utility 
companies that focus on better preparation 
will position themselves to:
• Stay profitable
• Meet regulatory requirements
• Achieve higher levels of customer 

satisfaction
 
While The Impact of Severe Weather on 
Utilities report shows hardening continues 
to be a priority, utilities can plan more 
effectively when they bring weather insights 
into the mix.  

Advances in weather data analytics provide 
accurate, near-term forecasts that:
• Enable a better understanding of the 

impact of severe weather events — from 
outages to permanent infrastructure 
damage

• Help minimize outages and damage with 
advanced warning and planning

• Shorten outage duration with the ability 
to pre-stage crews or pinpoint expected 
damage

• Increase the safety of crews in the field 
restoring power

 
Using an integrated approach to build 
resiliency within the utility infrastructure 
not only benefits the industry in terms of 
resiliency and investment, but also further 
meets new outage regulations and customer 
needs and expectations. 

https://www.dtn.com/weather/utilities-and-renewable-energy/
https://www.dtn.com/weather/utilities-and-renewable-energy/
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