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The Energy Information Agency released its Annual Energy
Outlook (AEQ) last week. The key new part of the forecast is
the impact of the Inflation Reduction Act (IRA). Not all the
pieces of the IRA are addressed in the outlook, as there are
some nuances in modeling some of the legislation, but
nonetheless the bill is shown to have a significant impact on
the energy outlook.

The IRA certainly altered how the EIA presents the AEO. In
years past, the starting focus was the energy balance, typically
starting with oil & gas related issues. This report begins with
the power sector, then focuses on electrification of the
system. In other words, power is now leading the AEO, as
opposed to being an afterthought as it was for so many years.
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Key Takeaways

* The EIA released the Annual Energy Outlook (AEO) with a
focus on the Inflation Reduction Act (IRA).

* The AEO presents the impact of the IRA, which it assesses is
equivalent to half the impact of the economic high and low
cases.

* Solar and storage growth is a key driver in the outlook.

* Missing elements are the flattening of EV adoption and the
lack of discussion on mining and compute demand.

* The oil & gas sector is expected to be a net exporter, which
changes the economic drivers in our policy.

* Mining economics are expected to continue to improve
with the BTC rally.

* Natural gas markets are slightly down in the prompt —
power saw minor changes week on week.

+ Sources & Uses ‘ + Topics ‘ + Geography

¢ AMALYSIS & PROJECTIONS

ANNUAL ENERGY OUTLOOK 2023

Release Date: March 16, 2023 | Next Release Date: March 2024 | AEOQ Marrative T | AEOQ Marrative Figures T

https://www.eia.gov/outlooks/aeo/

Please see final slide for important disclosures.

Mike Tauckus | Head of Trading

BTC Price

7 day Avg

Hashrate
7 day Avg

PJIM Cal 24

NYISO Cal 24

ERCOT Cal 24

CAISO Cal 24

$23,994

327 EH/s

49 S/MWh

58 S/MWh

43 S/MWh

76 $/MWh

Weekly Variable Economics $/TH

c/kWh S9
$0.02 $0.09
$0.03

$0.04

$0.05

$0.06

$0.07

$0.08

$0.09

$0.10

$0.11

$0.12

$0.13

$0.14

$0.15

S19j
$0.34
$0.28
$0.21
$0.15
$0.08
$0.02



https://www.eia.gov/outlooks/aeo/
https://www.eia.gov/outlooks/aeo/

BitOoda Research

EIA An n ual Energy OutIOOk * The chart below shows CO2 emissions and the impact of the IRA legislation,

which is quite significant: it is half of the impact of the economic high and

COZ EmiSSionS low cases.

By 2030, energy-related CO, emissions fall 25% to 38% below 2005
levels
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Data source: U.S. Energy Information Administration, Annual Energy Outiook 2023 (AEQ2023)
Note: Shaded regions represent maximum and minimum values for each projection year across the AEO2023 Reference case
and side cases. ZTC=Zero-Carbon Technology Cost, IRA=Inflation Reduction Act.

Figure: Total energy-related carbon dioxide emissions (million metric tons) Source: Energy Information Administration
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The greatest impact for the future power world, with or without the IRA,
will be the adoption of solar power generation and storage.

EIA Annual Energy Outlook
* As noted in the below graphic, the only source with significant growth
Renewables Growth potential is solar. Power demand is increasingly met by renewables. This

growth is based not only on incentives from the government, but also the
natural economics of the reduced cost of solar when compared with the
alternative cost of grid power.

e The grid/utility power cost structure is now surpassing the economics of
solar installation in several parts of the country.

Power demand i1s increasingly met by renewables
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Data source: U.S. Energy Information Administration, Annual Energy Outlook 2023 (AEO2023)
Mote: Shaded regions represent maximum and minimum values for each projection year across the AEQ2023 Reference case and side cases.
Ref=Reference case

Figure: US electricity generation by select technologies for all cases (billion kWh) Source: Energy Information Administration
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E IA An n ual Energy OutIOOk * With the increase in renewable energy, the AEO correctly concludes that

the value of storage is growing, and hence storage installations will be

value Of Storage increasing.

* Storage offers value beyond just the price incentives, also offering backup
power for grid reliability.

More intermittent renewables lead to more curtailment and usage
of battery storage

Hourly U.S. electricity generation and load by fuel for selected cases and representative years é“;
billion kilowatthours I
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Data source: U.S. Energy Information Administration, Annual Energy Outlook 2023 (AEO2023)

Note: Negative generation represents charging of energy storage technologies such as pumped hydro and battery storage. Hourly dispatch estimates are
illustrative and are developed to determine curtailment and storage operations, final dispatch estimates are developed separately and may differ from total
utilization as this figure shows. Standalone solar photovoltaic (PV) includes both utility-scale and end-use PV electricity generation.

Figure: Hourly US electricity generation and load by fuel for selected cases and representative years (billion kWh) Source: Energy Information Administration
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EIA Annual Energy Outlook
EV Adoption & Compute Power
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Figure: Market share of electric light-duty vehicles (% of sales)

Source: Energy Information Administration

One the biggest points of divergence in our view is the EV adoption curve.

Past 2030, new EV sales in the report flatten out below 20%. There has
never been a technology that flattens out like that, considering the benefits
and scale of adoption. Looking at other technologies that enter the
consumer space and offer benefits, we typically don’t see a plateau at 20%.

Another gap in the AEO is the fact that there is no mention of compute or
bitcoin mining. A discussion of power without a discussion of growth related
to compute power leaves a glaring hole.
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Figure: Share of US households using specific technologies (% of sales)

Source: Our World In Data
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EIA An n ual Energy Outlook e By chapter three, the report finally gets to oil and gas. The oil discussion is

quite brief compared to the natural gas discussion.

Oll & GaS * The key takeaway is that the US will continue to be a net exporter of
petroleum products through 2050, including being a natural gas exporter via
LNG.

* Our shift from being an importer to exporter changes the economic drivers
of our policies.

In all cases, we project that the United States will remain a net exporter
of petroleum products through 2050
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Data source: U.S. Energy Information Administration, Annwal Energy Outlook 2023 (AEO2023)
Mote: Biofuels are not included in pefroleum and other liquids production or consumption. Shaded regions represent maximum and minimum values for
each projection year across the AEO2023 Reference case and side cases. ZTC=Zero-Carbon Technology Cost

Figure: Petroleum and other liquids consumption, production, and net exports (million barrels / day) Source: Energy Information Administration
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ElA Annual Energy OutIOOk * Liquefied natural gas exports drive production.
LNG Exports & Consumption ¢ Domestic consumption remains stable,

Liquetied natural gas exports drive production; domestic consumption
remains stable

Natural gas consumption Dry natural gas production Liquefied natural gas exports g ia’
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Data source: U.S. Energy Information Administration, Annual Energy Outlook 2023 (AEO2023)
MNote: Shaded regions represent maximum and minimum values for each projection year across the AEO2023 Reference case and side
cases. ZTC=Zero-Carbon Technology Cost

Figure: Natural gas consumption & production, Liquefied natural gas exports (trillion cubic Source: Energy Information Administration
feet)
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* Mining economics improved and will likely continue with the recent rally in
BTC.

e The S19JPro breakeven price is between $70-$80/MWh.

S9 Weekly Profitability
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* The curve is slightly down in the near term. Past 2025, we see it climbing.

Henry Hub Forward Curve
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e For the PJM region, we use
PJM-W hub as the benchmark.
PJM-W is the most traded
power hub in the US.

e Power is slightly down in the
prompt.
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e For the ERCOT region, we use

ERCOT-North hub as the
benchmark. ERCOT-North is
the most traded power hub
for ERCOT.

e Similar to PJM, ERCOT power

prices moved up, increasing
HR.

Source: BitOoda, CME Group
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CAISO ATC Forward Curve
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e For the CAISO region, we use

SP-15 hub as the benchmark.
SP-15 is located in Southern
California.

* Not much changed in CAISO

over the past week.

Source: BitOoda, CME Group
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* This slide uses the NY-G hub

as the benchmark for the
NYISO region. NY-G is the
most traded power hub in
NYISO.

* NYISO saw only minor

changes.

Source: BitOoda, CME Group
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NYISO NY-A ATC Forward Curve
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* This slide adds NY-A for the

NYISO region.

* NY-Ais up and moving on its

own again.
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