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The role of natural gas under deep decarbonization pathways in the electric power sector is
uncertain due to a number of technological and policy factors. In this study, we analyze the impact
of variable renewable energy (VRE) and storage resource costs, the availability of existing nuclear
plants, upstream emissions accounting, and direct regulations on new natural gas deployment on
least-cost resource mixes selected by a capacity expansion model for the American Southeast
across three deep decarbonization pathways. Some new natural gas deployment accompanies
massive buildout of new solar, wind, and battery storage in all resource portfolios modeled,
although new gas resources operate under steeply declining capacity factors through 2045. We
additionally identify a role for new gas to replace existing coal capacity, mostly in the earlier
periods, to maximize cumulative emissions reductions over the planning horizon.

An increasing number of public and private actors have
announced “net-zero” emissions targets by mid-century.
In the electricity sector, the United States’ second largest
source of carbon emissions as of 2020," achieving net-zero
goals will require fransitioning from today’s fossil-dominated
resource mix fo one with substantially fewer emissions
while providing reliable power for an increasing number
of electrified end-uses, such as electric vehicles and heat
pumps. Although the fransition from coal to natural gas has
driven 65% of the decline of U.S. power secfor emissions
from 2005 to 20192 it is unclear what role natural gas
generation may play in the future generation mix, when
achieving power-sector net-zero goals require rapid and
sustained declines in emissions.

This study focuses on the American Southeast (which, for
the purposes of this study, includes Tennessee, Mississippi,
North Carolina, South Carolina, Alabama, Georgia, and
Florida) which is responsible for about 20% of the nation's

electric power sector emissions® and hosts several utilities
which have announced plans to operate at net-zero by mid-
century.* Unlike much of the United States, the Southeast is
dominated by vertically-integrated utilities, which perform
centralized grid planning and make their own decisions
about which generation resources they aim to procure
through integrated grid planning processes. We use a
capacity expansion model that mimics this central planner
perspective, along with perfect foresight, to estimate least-
cost resource portfolios over five-year increments spanning
2020 through 2045 across several technology cost,
emissions, and policy scenarios. To reflect the increase in
load anticipated to accompany increased electrification of
end-uses over the coming decades, load forecasts across
all scenarios are derived from the "High” electrification
scenario from NREL's Electrification Futures Study.> Under
this scenario, the system's peak load increased from 151 to

263 GW in 2020 to 2045.



All scenarios included some deployment of new natural gas,
with fotals across all planning periods ranging from 43 GW
when using a low-end cost forecast for variable renewable
energy and sforage resources, to 81 GW when we assume
that all existing nuclear plants (33 GW in 2020) in the
region fail to receive second-lifetime extensions and refire
at the end of their current license. However, this is dwarfed
by the deployment of new VRE capacity; across scenarios,
combined new wind and solar capacity range from 345-
489 GW, and new sforage capacity ranges from 72-118
GW. The deployment of natural gas with CCS (with Q0%
flue gas CO, capture) is sensitive to the emissions reduction
pathway being modeled; natural gas with CCS doesn't
appear in any scenarios under the least restrictive emissions
constraints, but appears in all but one scenario featuring the
most restrictive. The exception — a scenario where upstream
methane emissions are counted towards the emissions
budget - suggests that the scope of emissions encompassed
by net-zero goals may have meaningful implications for the
types of technologies needed to meet those goals.

A surprising result of our analysis was that increasing
the stringency of the emissions limits did not necessarily
result in a decrease in total, cumulative emissions over the
planning horizon. In four of the six scenarios considered in
our analysis (rows in Table 1), systems cosfs and cumulative
CO, emissions are lower for the least restrictive (“High”)
emissions policy compared to the most restrictive (“low”)

policy. This is attributed to greater utilization of existing coal
generation in early model periods under the Low emissions
policy, since it is uneconomic to replace existing coal with
new gas capacity that would see litfle future use given the
tight emissions budget. This result suggests that a balanced
view of near-ferm and long-term emissions reduction
would be prudent in regions with significant existing coal
generation.

Finally, all else remaining equal, we find that policies
discouraging new natural gas deployment, such as
accelerated  depreciation  timelines and  disallowing
new gas without CCS after 2025, generally lead to
greater cumulative emissions reduction compared to the
corresponding scenarios without these policies, along with
a marginal increase in systems cosfs (see the bottom two
rows in Table 1). Such policies make it attractive to support
early build out of natural gas generation to displace coal
generation in the near term, while at the same time limiting
cumulative new natural gas deployment in a way that
minimizes asset stranding in future years with increasingly
stringent emissions constraints. At the same time, it should
also be noted that natural gas resources will likely operate
differently in a low-carbon power system. We observe
steep declines in natural gas capacity factors over time
across scenarios, indicating a changing role for natural gas
plant operation focused primarily on system reliability.

Sensitivity Cost (%) Emissions (%)
CO4 Policy High Med Low High Med Low
Reference 2.2 50 6.0 -31.8 -23.5 -26.9

Low Cost VRE and Storage | 2.9  -1.6

No Nuclear SLTEs
Upstream Emissions
Accelerated Depreciation

Only CCS NG After 2025

2.6
4.7
4.9
9.3

-0.4 -27.0
-32.6
-34.1
-27.9

-33.2

-24.5
-27.7

-25.9
-33.0
-40.2
-31.2
-31.6

7.1
5.5
5.0
2.6

-31.0
-29.3

7.8
7.5
7.2

Table 1. Changes in net present cost and cumulative emissions with respect to a reference case without any emissions limits.
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