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It’s important to note that overall demand is growing at a faster rate than
peak demand. That’s because the lion’s share of new demand sources are
data centers and industrial sites, which have an “always-on” load profile. The
industrialized demand will require increased baseload generating capacity
and demand-side management—issues this report will explore in the section
on generation mix forecasts.

Complicating electricity demand growth, the forecast for demand growth
is rapidly increasing. Just two years ago in the first quarter of 2023, national
forecasts predicted 1.3% annual electricity demand growth through 2030.
The forecast from the first quarter of 2025 in this report predicts 3.2%
growth for the same time period. Figure 2 shows just how much electricity
demand and peak demand projections have changed in recent years.

Moreover, the demand growth projections compiled in this report are higher
than many other industry forecasts, because this report includes the most
recent projections. For example, the Energy Information Agency 2025 Annual
Energy Outlook report projected 12% demand growth by 2030 and 60%
demand growth by 2050, compared to 2023, under their high economic
growth scenario. But the EIA forecast does not include the latest demand
forecasts from PJM, ERCOT, MISO, and SERC-Southeast that are included in
this report. The difference between the Energy Information Agency forecast
and the forecast in this report further illustrates just how quickly demand
growth forecasts are changing.

Figure 2:
Change in U.S.
electricity demand
and peak demand
projections
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Demand growth is driven by different factors
in different regions as shown in Figure 4.

In California’s CAISO territory, 35% of
electricity demand forecast by 2040 is
attributable to new data centers, electric
vehicles, and building electrification.

In ERCOT, which covers most of Texas,
nearly one-third of load is attributable to
large load sources, such as cryptocurrency
mining operations. In PJM, with territory
spanning 13 mid-Atlantic and Midwest
states as well as Washington, D.C., all three
drivers are significantly present. Data centers,
building electrification, and semiconductor
manufacturing along with electric vehicles
account for 35% of projected load through
2040.

As America’s economic transformation takes
shape, many additional areas of the country
could be pulled into dramatic demand
growth paradigms.

Figure 4:
Regional
electricity demand
key growth drivers
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Implications for reliability

All of this demand growth has significant implications
for the reliability of electricity. Utilities, grid operators,
and regulators use reserve margins—the difference
between the available generation capacity and the
expected peak demand—as a key tool to predict
the electric grid’s reliability. A reserve margin of 15%
of generation capacity over forecast peak demand
is generally considered healthy. Fortunately, today,
reserve margins are relatively strong. As shown in
Figure 5, the implied reserve margin with current
capacity, firm builds and firm retirements across the
U.S. is around 24% in 2025.

However, mapping demand growth estimates against
generating capacity online today, including the impact
of firm builds and retirements, shows that much of
the U.S. will experience below target reserve margins
as soon as 2030. This situation could be exacerbated
by supply chain hurdles. In a hypothetical scenario in
which no generation is added to the mix and current
peak demand growth forecasts hold, capacity would
not be able to meet peak demand in the U.S. by 2028,
as shown in Figure 5.

Figure 5:
Illustrative U.S. reserve
margins based on
current capacity, firm
retirements, and firm
builds

Source:
ICF, U.S. Energy Information Administration (Form EIA-860M)

Notes:
Existing Capacity reflects effective load carrying capacity (ELCC) available as of 1/1/2025 from the ISOs; capacity over time reflects ICF’s views of ELCC evolution. Firm Retirements include
plants that have filed deactivation requests or have announced their retirement plans. Firm Builds reflect projects that have executed Interconnection Agreements, are under construction,
have cleared in a capacity auction, or meets two of the following three criteria: (i) fully permitted; (ii) fully financed; (iii) has a PPA for at least 50% of the output.
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Transmission and distribution constraints

Forecasts of rising electricity demand and the generation capacity needed to meet demand
are important, but they miss one important piece of the puzzle: the role of transmission and
distribution systems.

Most regional electric grids aren’t built to meet a surge in demand. Regardless of how
many new power plants are built, the electricity won’t get very far if grid infrastructure
isn’t improved to accept an injection of more electricity. Even if the transmission grid
can accommodate an injection of electricity from new power plants, there must also be
adequate infrastructure to deliver that electricity to customers through the distribution grid.
In addition, as retail electricity prices rise, more homes and businesses are expected to
consider behind-the-meter resources like rooftop solar and battery storage, which further
complicates distribution grid investment decisions.

Solving the transmission and distribution challenge will require building new infrastructure,
but utilities will also need to squeeze every last amp out of their existing infrastructure.
One approach is through dynamic line rating. By attaching dynamic line rating sensors to
transmission lines, utilities can adjust the amount of electricity that can safely flow through
power lines based on real-time weather conditions. Dynamic line rating is far less expensive
than building new infrastructure.

While some regions will see more severe grid constraints than others, it is a challenge
virtually every region will need to make significant investments to address.

Uncertainty abounds

No one knows exactly how much demand will rise. The projections in this report account for
many factors, but significant uncertainty remains.

• Will more efficient AI models reduce energy needs or lead to a boom in AI use?

• Will new federal lands be opened to fossil fuel production, leading to a surge in more
economic fossil fuel generation?

• Will new tariffs on foreign countries limit domestic economic growth and complicate
supply chains? Or will it kickstart a renaissance in U.S. manufacturing that further
drives electricity demand?

• How substantially will behind-the-meter resources grow as a solution for the electricity
needs of large loads like data centers and manufacturing sites?

• Will tax incentives for new sources of power generation and energy efficiency
continue?












