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INDUSTRY’S CARBON FOOTPRINT
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While digitalized, the music streaming industry is not decarbonized. In fact,
research suggests the industry accounts for 200 to 350 million kilograms of
greenhouse gases emitted every year in the U.S. These emissions derive from
streaming platforms’ reliance on data centers, which consume enormous amounts of
energy. This Article contends that the Inflation Reduction Act (“IRA”) and new
EPA rules will eliminate the music streaming industry’s emissions by encouraging
investment in clean energy and carbon capture technology—rtransforming the energy
consumed by data centers tethered to the streaming industry. The new EPA rules
should withstand the major questions doctrine, as applied in West Virginia v.
EPA, and the IRA addresses the Jevons and Paperless Office Paradoxes as applied
to music streaming by anticipating future electricity demand.
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I. INTRODUCTION

In August 2022, online commentators poking fun at Taylor Swift’s
private jet usage flooded social media sites.' The jokes involved photos
of airplanes, with the punchline being that Swift used her private jet to
complete routine activities—such as running errands or getting
coffee.” While the jokers made light of the music superstat’s alleged
carbon emissions,’ they underscored the public’s perception of the
music industry’s impact on climate change and represented a rebuke
of Swift’s unnecessary and frivolous consumption of resources.

This rebuke was not baseless. The music streaming industry is
responsible for between 200 and 350 million kilograms of greenhouse
gases (“GHGs”) emitted every year in the U.S.* That amount is roughly
equivalent to the annual emissions of 26,792 U.S. citizens.” As music
streaming’s popularity has increased, so have its associated GHG
emissions.® Streaming music requires a few basic items, such as an
electronic device and perhaps a speaker or pair of headphones, all of
which are products of manufacturing processes that leave a clear
environmental trace.” However, digital music also relies on “a global
telecommunications infrastructure that consists of storage and
processing facilities as well as transmission and delivery networks.”®
Data centers, which are central to this infrastructure, consume

Y Taylor Swift's Private Jet Emissions Controversy, KNOW YOUR MEME, https://
knowyourmeme.com/memes/events/taylor-swifts-private-jet-emissions-controversy
[https://perma.cc/GRVT-GDRC] (last visited Nov. 2, 2024).

2 1d.

3 1d.

# Matt Brennan & Kyle Devine, The Cost of Music, 39 Popular Music 43, 52 (2020).

5> See Center for Sustainable Systems, Carbon Footprint Factsheet, UNIV. MICH. 1
(2024) https://css.umich.edu/publications/ factsheets/sustainability-indicators/ carbon-
footprint-factsheet [https://perma.cc/2C8Z-G58N] (figure calculated by equating
350 million kilograms to tons, then dividing that number (385,808.958824) by 14.4).

6 See Brennan & Devine, supra note 4, at 52-53.

7 See id. at 51.

8 1d.
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substantial amounts of energy.” Yet, most listeners are unaware of
streaming’s significant environmental impact.

The Inflation Reduction Act (“IRA”)," signed by President Joe
Biden in August of 2022, aims to fight climate change by incentivizing
investment in clean energy sources.'" Through a combination of tax
credits and loan subsidies,'* the legislation promises “to lower[] GHG
emission footprints and acceleratle] the clean energy transition,”
making it “the most significant climate legislation in U.S. history.”" By
reducing renewable energy costs and revamping existing energy
infrastructure—including fossil and nuclear power plants'*—the IRA
aspires to “build a new clean energy economy.”"

Relatedly, on April 25, 2024, the Environmental Protection
Agency (“EPA”) issued a regulation'® designed to “reduce pollution
from fossil-fueled power plants . . . without disrupting the delivery of
reliable electricity.”"” Pursuant to the Clean Air Act," the Clean Water

% Ellen Peirson-Hagger & Katharine Swindells, Is Spotify Bad for the Environment?,
NEW STATESMAN (Nov. 5, 2021), https://www.newstatesman.com/environment/
2021/11/how-environmentally-damaging-is-music-streaming [https://perma.cc/
7PFT-D438].

10 Inflation Reduction Act of 2022, Pub. L. No. 117-169, 136 Stat. 1818.

11 Press Release, U.S. Dep’t of the Treasury, Fact Sheet: How the Inflation
Reduction Act’s Tax Incentives Are Ensuring All Americans Benefit from the
Growth of the Clean Energy Economy (Oct. 20, 2023), https://home.treasury.gov/
news/press-releases/jy1830 [https://petma.cc/SWV7-JKW5].

12 1d.; Inflation Reduction Act of 2022, DEP’T OF ENERGY, https:/ /www.enetgy.gov/
Ipo/inflation-reduction-act-2022 [https://perma.cc/7VU9-JLQY] (last updated
Sept. 22, 2023).

13 Summary of Inflation Reduction Act Provisions Related to Renewable Energy, EPA,
https:/ /www.epa.gov/green-power-markets/summary-inflation-reduction-act-
provisions-related-renewable-energy [https://perma.cc/7ESA-BOYN] (last updated
Oct. 3, 2024).

14 Id.; DEP’T OF ENERGY, supra note 12.

15 John D. Podesta, Preface to THE WHITE HOUSE, BUILDING A CLEAN ENERGY
EcoNoMY: A GUIDEBOOK TO THE INFLATION REDUCTION ACT’S INVESTMENTS
IN CLEAN ENERGY AND CLIMATE ACTION 2 (2d ed. 2023).

16 Carbon Capture and Storage Rule, 40 C.F.R. § 60.5508a ¢ seq. (2024).

17 Press Release, EPA, Biden-Harris Administration Finalizes Suite of Standards
to Reduce Pollution from Fossil Fuel-Fired Power Plants (Apr. 25, 2024), https://
www.cpa.gov/newsteleases/biden-harris-administration-finalizes-suite-standards-
reduce-pollution-fossil-fuel [https://perma.cc/WS68-FOAR].

1842 U.S.C. § 7401 et seq.
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Act,” and the Resource Conservation and Recovery Act,” this new
regulation hopes to curb pollution from the energy sector to “protect
public health, advance environmental justice, and confront the climate
crisis.”*" As such, the IRA and EPA’s new rules work concurrently to
shift America’s energy consumption toward renewable energy while
upgrading existing fossil plants to be mote environmentally sound.”

This Article contends that data centers significantly contributed to
the need for revitalized climate legislation and analyzes how the IRA
and EPA rules incentivize energy producers to invest in clean
technology—with a particular focus on the consequences for the
music streaming industry. Part IT provides a brief account of music
technology and explains how streaming platforms carry an
environmental cost while establishing their connection to data centers,
the centers’ growing demand, and the critical extent of their GHG
production. Part III delves into the IRA and new EPA regulation,
explaining how they will alter power generation and energy
consumption. This Part also tackles the EPA rules’ roots in West
Virginia v. EPA® and current litigation facing the regulations. Part IV
relates the transformation in the energy sector to music streaming,
arguing that music streaming will be one of the cleanest industries as
its operational requirements go green, notwithstanding the Jevons and
Paperless Office Paradoxes associated with escalating demand and
increased vinyl sales.

II. STREAMING TECHNOLOGY, ENVIRONMENTAL CONCERNS,
AND POWER

A. Music Formats

As recorded music has shifted from physical to digital, listeners
have flocked to streaming platforms. Music streaming subscriptions
have skyrocketed from 7.9 million in early 2014 to 90 million today.**

1933 U.S.C. § 1251 et seq.

2042 US.C. § 6901 et seq.

21

22 See id.

2597 U.S. 697 (2022).

24 Ana Durrani, Top Streaming Statistics in 2024, FORBES, (Aug. 15, 2024, 3:20 PM),
https:/ /www.fotbes.com/home-improvement/internet/streaming-stats/ [https://
petma.cc/CVIV-EBNZ]. See generally Shashank Srivastava & Kevin Downs, How
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Streaming now serves as the cornerstone of the music industry,
constituting 89% of the industry’s total revenue.” As of 2022,
streaming accounted for $17.5 billion in annual revenue, a significant
increase from $400 million in 2010.*° Globally, the average consumer
listens to 20.1 hours of music each week.”” Most of this listening time
can be attributed to music subscription services, displacing traditional
physical mediums and digital downloads.” These dramatic trends
“indicat|e] not just a preference for digital music consumption but also
its evolving role as a constant companion in people’s lives.”” In other
words, music streaming is now the music industry, permeating daily
routines and turning music itself into a quotidian staple.

However, music has not always been such a mundane commodity.
Opver the past 130 years, advances in music technology have shifted the
listening paradigm from phonograph cylinders to digital audio files.”
Generally speaking, recorded and distributed music can be divided into
three eras: shellac, plastic, and digital.” And each medium has carried
its own environmental costs.”

B. Streaming’s Environmental Toll

The transition from physical to digital music seemed to represent
an environmental triumph as music dematerialized and plastic
. . 3% .
consumption dramatically decreased.” However, the shift from

Streaming Is Changing the Music Industry, DELOITTE (June 10, 2020), https://
www2.deloitte.com/us/en/insights/industry/ technology/how-streaming-is-
changing-the-music-industry.html [https://perma.cc/P566-ZFX8] (explaining how
streaming services boomed during the COVID-19 lockdown).

2 Durrani, supra note 24.

26 1

27 INT’L FED’N OF THE PHONOGRAPHIC INDUS., ENGAGING WITH MUSIC: 2022 7
(2022), https://wwwifpi.org/wp-content/uploads/2022/11/Engaging-with-Music-
2022_full-report-1.pdf [https://perma.cc/FX6W-8ELM].

28 See id.

2 Durrani, supra note 24.

30 Brennan & Devine, supra note 4, at 48 fig.4.

31 1d. at 49-50.

32 Id. at 50-51, 52 fig.6.

3 1d. at 50, 52 fig.6 (“Common intuition . .. suggests that the history of sound
recording is a history, not only of [dematerialization]|, but also of increasing
environmental friendliness: a progression from gluey resins, smoke stacks and hard
[labor] to flowing streams, wispy clouds and effortless clicks. Nothing could be
further from the truth.” (citation omitted)).
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physical to digital music came at a different environmental cost: GHG
emissions.” In 2016, GHG emissions from all music formats were
estimated to fall between 200 and 350 million kilograms in the U.S.—
at least 50 million more than estimated in 2000.” Since more listeners
stream music today than in 2016, these emissions figures are likely far
higher. Although streaming has a much lower carbon footprint
(roughly 55 grams of carbon dioxide per hour) than any physical
format on a per-unit basis, the sheer volume of streamed music leaves
an undeniable impact on GHG emissions.” In fact, streaming “for just
five hours is equal in terms of carbon [emissions| to the plastic of a
physical CD”—excluding the energy used to manufacture the CD, its
packaging, and its transportation.” When this figure is multiplied by
the 90 million music streamers in the world,” the environmental costs
come to light.

But why does streaming account for such a large share of
emissions? The answer lies in the infrastructure relied upon by
streaming platforms to store data and transmit songs to listeners.* As
journalists Ellen Peirson-Hagger and Katharine Swindells explain:

When you stream a song, data is transmitted from a server farm to a
more local access network via underground and undersea cables, which
also use energy. Once the data is local, it will be cached—kept for a
certain amount of time—at a more local server, reducing errors and
lags should you want to stream the song again. Once the song reaches
your device, it relies on a wi-fi or other internet connection, as well as
a charged phone or laptop.!

34 Id. at 52.

% 1d. at 52-53 (““This number would only rise if we were to consider countries in
which streaming is just as prominent (and more) as it is in the U.S., but which often
use even less clean and renewable sources of power as means of generating electricity
to power the infrastructure of the internet.”).

36 See Durrani, supra note 24.

37 Peirson-Hagger & Swindells, s#pra note 9.

38 d.; see infra text accompanying note 206 (explaining that while this statistic seems
to suggest consumers should return to physical media, that is not the case); see also
Brennan & Devine, s#pra note 4, at 48 (explaining that, at the peak popularity of the
medium, CDs cost on average $21.59 in today’s money).

3 See supra note 24 and accompanying text.

40 Peirson-Hagger & Swindells, s#pra note 9.

4 Id.; see also KYLE DEVINE, DECOMPOSED: THE POLITICAL ECOLOGY OF MUSIC
152 (2019) (discussing how Tidal’s streaming operations work).


https://www.newstatesman.com/author/ellen-peirson-hagger
https://www.newstatesman.com/author/katharine-swindells
https://www.newstatesman.com/author/ellen-peirson-hagger
https://www.newstatesman.com/author/katharine-swindells
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Thus, the streaming industry depends heavily on data centers to deliver
its product,” and such structures consume enormous amounts of
energy.” In the mid-2010s, multiple prominent streaming platforms
ditched their own data centers in favor of third-party cloud servers, as
exemplified by Spotify’s migration to Google’s cloud.* While Spotify’s
data-outsourcing decision was environmentally conscious,” as of
2022, Google’s data centers were still responsible for approximately
2.5 million metric tons of carbon dioxide (“CO2”) equivalent.* Given
that energy consumption by data centers is projected to rise,*’ their
emissions will keep pace, too.

Hence, the digital revolution of music has not been without an
environmental cost. Despite the intangibility of streamed audio files,
they depend on a vast network of physical cables and servers,* drawing
huge amounts of energy and leaving GHG emissions in their wake.

C. Power Generation and Data Centers

Energy production carries a heavy environmental toll. “The power
sector is the largest stationary source of GHGs,” accounting for 25%
of U.S. emissions in 2022.* Coal-fired plants are responsible for the
largest share of GHG emissions within the power sector,” belching

42 DEVINE, supra note 39 at 133,

4 Id. at 138.

# Id. at 151. Spotify is the most popular music streaming platform. Durrani, supra
note 24.

4 See DEVINE, supra note 41 at 147, 233 n.63 (noting that prior to Spotify’s
migration to Google’s Cloud Platform, 22% of Spotify’s energy used for data
purposes came from coal and 20% from gas).

40 Environmental Report, GOOGLE 35 fig.11 (2023), https://sustainability.google/
reports/google-2023-environmental-report/ [https://perma.cc/2U4J-3RRE].

47 Al Is Poised to Drive 160% Increase in Data Center Power Demand, GOLDMAN SACHS
(May 14, 2024), https://www.goldmansachs.com/insights/atticles/Al-poised-to-
drive-160-increase-in-power-demand [https://perma.cc/4GKR-V6AE].

48 See supra note 41 and accompanying text.

# EPA, FINAL CARBON POLLUTION STANDARDS TO REDUCE GREENHOUSE GAS
EMISSIONS FROM POWER PLANTS 3 (2024), https://www.epa.gov/system/ files/
documents/2024-04/ cps-presentation-final-rule-4-24-2024.pdf [https://perma.cc/
3UBK-HZUA].

S0 EPA, supra note 17.
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out 868 million metric tons of CO2 in 2022, despite accounting for
only 19.5% of the total energy generated in the U.S.” While renewable
sources—and even natural gas—Ieave less of a carbon footprint than
coal,” U.S. energy demand is projected to rise by 2030 after remaining
steady for the past decade, raising concerns that emissions will follow
as a result.”* But where is the power going?

The U.S. consumed about 4 trillion kilowatt hours (“kWh”) of
electricity in 2022, a figure which will rise in the coming years.” In
2022, data centers accounted for approximately 3% of the electricity
consumed in the U.S.”” However, by 2030, it is estimated they will use
8% of U.S. power.”® Such increases can be attributed to data centers
being “one of the most energy-intensive building types, consuming 10
to 50 times the energy per floor space of a typical commercial office
building.” Indeed, a single center can consume “thousands of
megawatts of electricity,” enough power to service millions of homes.”

But what exactly are data centers? Federal law defines them:

(1) The term “data center” means any facility that primarily contains
electronic equipment used to process, store, and transmit digital
information, which may be

(A) a free-standing structure; or

SU How Much Carbon Dioxide Is Produced per Kilowatthour of U.S. Electricity Generation?,
U.S. ENERGY INFO. ADMIN,, https://www.eia.gov/tools/faqs/faq.phprid=74&t=1
[https://perma.cc/L6D5-GUXV] (Dec. 7, 2023).

52 Coal Explained, U.S. ENERGY INFO. ADMIN., https://www.cia.gov/
energyexplained/coal/use-of-coal.php [https://perma.cc/4S89-3SW7] (Sept. 14,
2023).

53 How Much Carbon Dioxide Is Produced per Kilowatthour of U.S. Electricity Generation?,
supra note 51.

54 Al Is Poised to Drive 160% Increase in Data Center Power Demand, supra note 47.

55 Electricity Explained, U.S. ENERGY INFO. ADMIN., https://www.cia.gov/
enetgyexplained/electricity /use-of-electricity.php [https://petma.cc/NBT5-GXFE8]
(Dec. 18, 2023).

56 By 2030, demand is estimated to rise by 2.4%. Al Is Poised to Drive 160% Increase
in Data Center Power Demand, supra note 47.

57 Data Centers and Servers, U.S. DEP’T OF ENERGY, https:/ /www.enetrgy.gov/eere/
buildings/data-centers-and-servers [https://perma.cc/S452-GLZN].

38 Al Is Poised to Drive 160% Increase in Data Center Power Demand, supra note 47.

% U.S. DEP’T OF ENERGY, su#pra note 57.

%0 DEVINE, s#pra note 41, at 138.



Nov. 2024] Sounds Good 161

(B) a facility within a larger structure, that uses environmental control

equipment to maintain the proper conditions for the operation of

electronic equipment. 6!
By not defining data centers based on their sophistication, the statute
instead emphasizes their function of processing, storing, and
transmitting information—a more flexible approach that also captures
smaller, nonconventional centers. However, the common conception
of data centers as “massive, sprawling campuses lined with rows of
humming servers”® accurately reflects the largest centers—known as
“hyperscale” centers—Ilike the ones utilized by the massive technology
companies that streaming platforms rely on.” These enormous
complexes require substantial amounts of energy to cool their server
racks, given that the power consumed by the servers themselves
dissipates as heat waste.” In other words, servers need energy to run,
but they waste so much energy in the form of heat that they require
even more energy to cool off. Indeed, data centers are so inefficient
that “[tlhe majority of servers operate at or below 20% of their
maximum capacity most of the time|,] yet even when the system is idle,
60 [to] 100% of the maximum power is still drawn from the grid.”®

Despite this inefficiency, workload, traffic, and energy
consumption at data centers have exploded since 2010.% Although the
heat waste and cooling requirements pose problems for data centers,
the industry has witnessed remarkable efficiency improvements with
respect to electricity use per computation and watts per terabyte®” of
storage, among other factors.” Accordingly, their growth may possibly

0142 US.C. §17112(a)(1).

2 Dustin Edwards et al., The Making of Critical Data Center Studies, CONVERGENCE:
INT’L J. RSCH. INTO NEW MEDIA TECHS., Jan. 23, 2024, at 1, 5.

3 See id. at 6=7; supra note 46 and accompanying text.

04 Khosrow Ebrahimi et al., A Review of Data Center Cooling Technology, Operating
Conditions and the Corresponding Low-Grade Waste Heat Recovery Opportunities, 31
RENEWABLE & SUSTAINABLE ENERGY REVS. 622, 623 (2014).

6 14

% Eric Masanet et al., Recalibrating Global Data Center Energy-Use Estimates, 367 SCL.
984, 984 (2020).

7 A terabyte is a unit of digital information storage equivalent to one trillion bytes.
Robett Sheldonet et al., Terabyte (I'B), TECHTARGET, https://www.techtarget.com/
searchstorage/definition/terabyte [https://perma.cc/BX54-G92Q)] (last updated
Oct. 2021). Thus, “watts per terabyte of storage” measures the electricity required to
maintain one terabyte of digital storage.

%8 Masanet, s#pra note 60, at 984.
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be a product of the Jevons Paradox, which is explained more
thoroughly later in this Article.” As generative artificial intelligence
becomes inextricable from daily life, data centers will continue to
demand an increasing amount of power—perhaps up to 160% of
current levels by 2030.” Thus, while music streaming is not solely
responsible for the increases in energy consumption and GHG
emissions associated with data centers, “[m]usic is complicit in all these
issues.”” And the growing number of streamers means increased
reliance on data centers by streaming platforms. To meet this projected
electricity demand and its associated environmental costs, significant
planning and investment are required.”

III. THE INFLATION REDUCTION ACT, EPA REGULATIONS, AND
RENEWABLE ENERGY

A. The Inflation Reduction Act

President Biden signed the IRA into law on August 16,2022,” with
most of the provisions going into effect on January 1, 2023.” The
White House described the Act as “the single largest and most
ambitious investment in the ability of the U.S. to advance clean energy,
cut consumer energy costs, confront the climate crisis, promote
environmental justice, and strengthen energy security.””” The IRA’s
other priorities include reducing GHG emissions by “50 [to] 52
percent below 2005 levels in 2030, achiev|ing] a [carbon-free]
electricity sector by 2035, and achiev|ing] net-zero emissions by no
later than 2050.”° To accomplish such ambitions, the IRA

0 See infra Part IV, Section B.

0 Al Is Poised to Drive 160% Increase in Data Center Power Demand, supra note 47.

"I DEVINE, s#pra note 41, at 133.

72 Al Is Poised to Drive 160% Increase in Data Center Power Demand, supra note 47.

73 Inflation Reduction Act of 2022, Pub. 1. No. 117-169, 136 Stat. 1818.

74 EPA, supra note 13.

> Exec. Order No. 14,082, 87 Fed. Reg. 56861 (Sept. 16, 2022).

76 1d. at 56862. But see JANE A. LEGGETT & JONATHAN L. RAMSEUR, CONG. RSCH.
SERV., R27262, INFLATION REDUCTION ACT OF 2022 (IRA): PROVISIONS RELATED
TO CLIMATE CHANGE 2 (2023) (“[A number of recent analyses] estimated that IRA
could reduce U.S. GHG emissions by 32% to 40% by 2030 compared to 2005
levels.”).
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strengthened taxes,”” promulgated tax credits,” and established loan
programs for new and existing power plants.”

While the specifics of each provision fall beyond the scope of this
Article, one commentator notes four critical “tax items” in the IRA
designed to raise revenue for the government: (1) a 15% minimum
corporate tax rate, (2) funding for the Internal Revenue Service
(“IRS”), (3)a 1% stock buyback surtax, and (4)a loss limitation
extension.” In total, these four tax items are estimated to raise $737
billion to fund the tax credits provided by the IRA."

The IRA presents five key tax credit provisions.*” First, the
legislation “extends the existing federal investment tax credit [(“ITC”)]
and production tax credit [(“PTC”)].”® Second, the Act creates two
new credits: the Clean Electricity Investment Credit and the Clean
Electricity Production Credit.** Third, “investors [may] transfer their
tax credits, and ... certain tax-exempt entities [may] receive direct
payments for capital expenses associated with clean energy projects.”®’
Fourth, the IRA conditions qualification for the full value of the ITC
and the PTC on labor treatment, including wage and apprenticeship
requirements.* Fifth, and finally, the legislation promotes bonus tax
credits for some specialized projects.” These five tax credit provisions
“expand[] the market for clean energy” and “advance[] American
progress towards greater grid reliability and GHG emissions
reductions.”™

77 Mark R. Parthemer, Tax Aspects of the Inflation Reduction Act of 2022, 37 PROB. &
PROP. 42, 44 (2023).

8 EPA, supra note 13.

7 DEP’T OF ENERGY, s#pra note 12. The term “loan programs” encompasses both
loans and loan guarantees. Id.

80 Parthemer, supra note 77. Prescription drug negotiation raises revenue, but it is
not counted as a “tax item” within this framework. Id. at 44 chart 1.

81 1d. at 44 chart 1.

82 James A. Ferguson, Death, Taxes and Clean Energy: How the Inflation Reduction Act
Harnesses Tax Law to Revitalize American Clean Energy, 17 J. BUS., ENTREPR. & L. 91,
97 (2024).

8 ]

84 1]

85 I

86 I

87 14

88 Id. at 103.
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Next, the IRA allocates a significant amount of funds for the Loan
Programs Office (“LLPO”), bolstering existing energy programs while
also creating new ones. First, the IRA’s Innovative Clean Energy Loan
Guarantees (“Title 17 ICE”) augments section 1703 of the Energy
Policy Act of 2005,” which strengthened energy regulation and
encouraged a more robust energy infrastructure.”’ The new legislation
supplements the old law with $40 billion of loan authority and $3.6
billion in credit subsidy.”" By building on existing legislation, the IRA
enables traditional energy sources still in operation, like fossil and
nuclear, to receive funding for clean-tech upgrades.”

Second, the IRA’s Energy Infrastructure Reinvestment Program
(“Title 17 EIR”) guarantees loans to “projects that retool, repower,
repurpose, or replace energy infrastructure that has ceased operations”
or “enable operating energy infrastructure to avoid, reduce, utilize, or
sequester air pollutants or anthropogenic emissions of greenhouse
gases.”” Here, $250 billion of loan authority and $5 billion in credit
subsidy are allocated.” Similar to Title 17 ICE, this provision not only
encourages investment in new sources of clean energy, but also
supports traditional energy sources, defunct or extant, to achieve the
legislation’s broad emissions goals.” It also foreshadows how carbon
capture and sequestration technology would play an outsize role in
recent EPA regulations.

8 DEP’T OF ENERGY, s#pra note 12; 42 U.S.C. § 15801 ez seq.

% FED. ENERGY REG. COMM’N, FACT SHEET: ENERGY POLICY ACT OF 2005 1
(2000), https:/ /wwwiferc.gov/sites/default/ files/2020-04/epact-fact-sheet.pdf [https://
perma.cc/4PBP-DSR4].

91 DEP’T OF ENERGY, s#pra note 12,

9274

9314

914

9 See id.; see also Ivan Penn, Expansion of Clean Energy Loans Is ‘Steeping Giant’ of
Climate Bifl, N.Y. TIMES, https://www.nytimes.com/2022/08/22/business/energy-
environment/biden-climate-bill-energy-loans.html [https://perma.cc/RM7N-J2UN]
(Aug. 26, 2022) (“The aid could breathe life into futuristic technologies that banks
might find too risky to lend to or into projects that are just short of the money they
need to get going.”).
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B. EPA Carbon Capture Rules

The EPA announced a final regulation” on April 25, 2024, that
targets  fossil-fueled power plants, promoting the Biden
administration’s climate policy while aiming to foster “regulatory
certainty as the power sector makes long-term investments in the
transition to a clean energy economy.”” This regulation handles
carbon emissions from existing coal-fired and new natural gas-fired
plants, dovetailing with the IRA and its emissions objectives.”

At the heart of this emissions regulation lies the implementation of
carbon capture and storage (“CCS”) technology.” CCS devices capture
carbon at its source (or remove it directly from the atmosphere) and
store the gas in a secured space, typically underground."” The rules
contained in this regulation (“CCS Rules”), which are designed to
prevent 1.38 billion metric tons of CO2 emissions through 2047,""
impose standards on a sliding scale adjusted for each source’s age,
capacity factors, and operation length.'"” They were fashioned with
practicality in mind for both older and newer fossil plants: “Lower
costs and continued improvements in CCS technology, alongside tax
incentives from [the IRA] that allow companies to largely offset the
cost of CCS, represent recent developments in emissions controls that
informed [the] EPA’s determination of what is technically feasible and
cost-reasonable.”'™ Thus, the CCS Rules build off the IRA,

% Carbon Capture and Storage Rule, 40 C.F.R. § 60.5508a ¢ seq. (2024). The EPA
finalized three other pollution regulations that day as well. Mercury and Air Toxics
Standards, 40 C.F.R. § 66.9980 e7 seq. (2024); Effluent Guidelines, 40 C.F.R. § 423.10
et seq. (2024); Coal Ash Rule, 40 C.F.R. § 257.50 ez seq. (2024).

97 EPA, supra note 17.

% 1d. In fact, the EPA referenced the IRA’s tax incentives to help offset the costs
of technological upgrades to existing plants.

88 EPA, supra note 49, at 4.

100 DOE Explains . . . Carbon Sequestration, DEP’T ENERGY, https:/ /www.energy.gov/
science/doe-explainscarbon-sequestration [https://perma.cc/ QA3A-M6XH] (last
visited Nov. 3, 2024). The article describes the difference between biologic
sequestration, in which carbon is sequestered “in places where it is stored naturally
as part of the carbon cycle [like soil],” and geologic sequestration, which “involves
storing CO2 deep underground in porous rock formations.”

101 4, at 4.

102 See EPA, supra note 49, at 6.

103 EPA, supra note 17.
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demonstrating the legislation’s dynamic capabilities and pragmatic
sensibilities.

C. Implementing the IRA and CCS Rules

By integrating existing fossil plants and incentivizing renewable
energy investment, the IRA and CCS Rules not only take account of
present energy realities, but also confront future problems posed by a
rapidly developing technological landscape. Indeed, despite increasing
electricity demand and its accompanying carbon emissions, the
legislation and the new rules provide a robust response to these
concerns. As the energy sector adapts and innovates in accordance
with the new laws, its carbon emissions decrease; consequently, the
carbon emissions associated with data centers decline as well.

First, as previously noted, the IRA’s strengthened tax items are
projected to raise $737 billion in total revenue for the federal
government.'” Because the total investments made by the IRA (i.e. tax
cuts and loan funding) reach $437 billion, the beefed-up tax collecting
measures ensure the IRA’s investment and climate goals can be met
while delivering a projected $300 billion deficit reduction.'”

Second, the IRA’s tax incentives accommodate growing demand
for electricity while driving down emissions by attracting investors to
clean energy technology.'” The tax credits’ expansion “to cover any
zero-emissions technology ... expands the market and creates an
opportunity for tax investors to finance a variety of clean energy
technologies.”'”” Battery storage installations provide an excellent
example: “[Dlevelopers and power plant owners plan to add 20.8
gigawatts of battery storage capacity” from 2022 to 2025.'" These
dynamic investment opportunities are attributable to the long-term
certainty provided by the extended tax credits.'” Because of the ten-
year extensions granted to the federal ITC and PTC, “[ijnvestors will
no longer wonder whether, or to what extent, federal tax credits will
temain available for their clean energy investments.”'"’ The IRA’s

104 Parthemer, supra note 77.

105 [

106 Ferguson, supra note 82, at 104-05.
107 14

108 Id. at 105.

109 1d. at 104.

10 14
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transferability and direct payment provisions also mark efficient
avenues through which investors can access the clean energy market
and conduct transactions.'"!

Third, the IRA’s loans and loan guarantees “accelerate retooling
and replacing emissions-intensive energy infrastructure” under the
Title 17 EIR program.'> Moreover, the Title 17 ICE program helps
“fill the gaps where the private sector fears to go, and increase|es]
financial stability of emerging industries,”'" like investment in clean
technologies discussed above.'"* When including the loan programs,
models concerning the electric grid’s transmission capacity predict that
“over 24 [terawatt-miles] of new long-distance transmission . . . [will
be] deployed by 2030, a 16% increase in total installed capacity relative
to [March 2023].”""® Regarding GHGs, the same models predict “CO2
emissions associated with combustion of fossil fuels [will] decline,”
and that there will be a “rapid increase in clean generation” that further
reduces emissions.""® These models project that by 2030, “power
sector CO2 emissions [will] fall to 390 [metric tons| per year,
equivalent to an 84% reduction in power sector CO2 emissions from
the 2005 level.”""” Thus, the IRA’s loan programs provide investment
opportunities in clean energy that displace coal and natural gas as
energy sources, directly contributing to emissions reductions.''®

11 1d. at 106-08. As James Ferguson explains,

[t]ransferability allows owners of qualifying clean energy projects to
transfer their tax credits through a cash sale to a subsequent owner, which
can then claim the project’s tax credits against its federal tax liability. . . .
The direct pay option enables such tax-exempt investors [like municipal
utilities and public pension funds] to deploy capital in clean energy and
receive federal funds for doing so.

1d.

112 John Bistline et al., Economic Implications of the Climate Provisions of the Inflation
Reduction Act, BROOKINGS PAPERS ON ECON. ACTIVITY, March 2023, at 11.

113 Patrick Bigger et al., Inflation Reduction Act: The Good, The Bad, The Ugly, CLIMATE
& CMTY. PROJECT, Aug. 2, 2022, at 12.

114 Ferguson, supra note 82, at 104.

115 DANIEL C. STEINBERG ET AL., NATL RENEWABLE ENERGY LAB’Y,
EVALUATING IMPACTS OF THE INFLATION REDUCTION ACT AND BIPARTISAN
INFRASTRUCTURE LAW ON THE U.S. POWER SYSTEM 11 (2023).

116 Jd. at 12.

4

118 J4. However, the models also show that, in some instances, due to deployment
constraints imposed on renewable energy sources and continued reliance on fossil
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Finally, the CCS Rules are grounded in the IRA’s clean energy
commitments and more fully integrate existing fossil fuel plants in the
expanded, greener energy market.'” Although difficult to accurately
model, the latest rules are estimated to reduce GHG emissions in the
U.S. power sector by 35% by 2040, largely due to the constraints
imposed on coal-fired generators with CCS technology.'” As such, by
targeting fossil fuel plants in its regulatory framework, the EPA has
adopted a pragmatic approach toward GHG emissions: The agency
has focused on the current reality of energy production, leaving future
energy production and its emissions for the IRA.

D. The CCS Rules as a Response to West Virginia v. EPA

Despite the complementary relationship between the new CCS
Rules and the IRA, the U.S. Supreme Court was not smitten with other
proposed EPA regulation of GHGs. In fact, the CCS Rules could be
seen as a response to West VVirginia v. EPA, in which the Court struck
down a previous EPA rule targeting existing fossil plants under the
Obama administration. '

In West Virginia, the Court grappled with the 2015 Clean Power
Plan,'” which set forth a “best system of emission reduction”
(“BSER”) for existing power plants.'” Premised on “generation
shifting,” the BSER for these plants prescribed emissions-reduction
standards achievable primarily through switching traditional sources of
electricity (like coal) to cleaner ones." The plants could comply with

fuels, emissions reductions are less pronounced (but still higher than otherwise taking
no action). Id.

119 See EPA, supra note 49, at 4.

120 Qian Luo & Jesse Jenkins, Impacts of EPA Power Plant Emissions Regulations on the
US Electricity Sector 3 (Princeton Univ., Working Paper, 2024). The authors also note
that regulations on natural gas generators will “reduce emission further but lower the
overall system efficiency, reducing emissions at a very high incremental cost per ton
of CO2 avoided.” Id. But see Carbon Capture and Storage, CTR. INT’'LENV’L L., https://
www.ciel.otg/issue/carbon-capture-and-storage/ [https://perma.cc/Z5D3-7GNN]
(last visited Nov. 3, 2024) (criticizing CCS technology and their IRA subsidies for
requiring fossil plants to burn more fuel to power their CCS systems).

121 597 U.S. 697, 735 (2022).

122 Clean Power Plan, 80 Fed. Reg. 64662, 64662 (Oct. 23, 2015).

123 West Virginia, 597 U.S. at 712.

124 Id. at 712-13.
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generation shifting in three ways.'” First, the plants could simply
reduce how much electricity they generate, thereby reducing their
emissions by using less fuel.'” Second, the energy producer could build
a new power plant that utilizes natural gas or renewable energy, or it
could invest in someone else’s plant that uses these energy sources.'”’
Finally, fossil plant operators could participate in a carbon-offset
trading market, where they purchase carbon reductions from someone
else and apply the credits to their own emissions cap.'*

After a complicated procedural history,” in 2021 the EPA
ultimately decided against enforcing the Clean Power Plan and instead
considered proposing a new rule.” As such, the rule in controversy
before the Supreme Court was never going to be in effect anyways,
and a section of the opinion is dedicated to the petitioners’ standing. "'
The Court ultimately held the case to remain justiciable,
notwithstanding the mootness of the rule.'”

Reaching the merits of the Clean Power Plan’s constitutionality
itself, the Court invoked the major questions doctrine and concluded
that the EPA had exceeded its authority in promulgating the rule.'”
While the EPA had regulated sources to implement cleaner practices,
the Court reasoned, the Agency had never before sought a system
which would require a wholesale shift in the fuel sources power plants
consume.”™ Instead, when regulating stationary sources under the
Clean Air Act (“CAA”), the EPA had previously used a “technology-
based standard” that “focuse[d] on improving the emissions

125 1d, at 713.

126

127 1

128 1/

129 See 7d. at 715-18.

130 Id. at 717-18.

131 14, at 718-20.

132 Id. at 720. The Court explained the government never “suggested that if this
litigation [were| resolved in its favor it [would] not reimpose emissions limits
predicated on generation shifting.” Id. (quotation omitted). However, this conclusion
contradicts the EPA’s motion to the D.C. Circuit Court of Appeals requesting the
Clean Power Plan’s repeal to remain in force; that is, the Agency had petitioned for
its own rule to be unenforceable.

133 Id. at 724-25.

134 Id. at 725.
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27135

performance of individual sources” >—not a sweeping overhaul
intended to modify the “overall power system.”" Such a broad view of
authority implicates the major questions doctrine'” and requires the
EPA to indicate “ ‘clear congressional authorization’ to regulate in that

manner,” " which the Agency lacked.

Although the West 1Virginia Court closed one way of GHG
regulation, the opinion seemed to suggest other means to accomplish
the same goals. Emphasizing how the EPA had historically targeted
the “pollution performance of individual sources,” the Court hinted
that, should the EPA return to its traditional regulatory role, this
practice would not raise a legal issue.'”” Alternatively, if generation
shifting remains a priority, “Congress itself[|] or an agency acting
pursuant to a clear delegation from that representative body” has the
authority to enact such a change.'” Accordingly, Chief Justice John
Roberts implied how the EPA and Congtress could move forward with
GHG emissions reduction while conforming with the Court’s ruling.

Indeed, the CCS Rules blossomed from the decision reached in
West Virginia.""' The IRA added “new sections [to the CAA] that make
long-term appropriations with directions for [the] EPA to issue
greenhouse gas standards,” thus empowering the EPA to pick up from
where it left off.'* Moreover, the IRA explicitly designated GHGs as
air pollutants,'* responding to Chief Justice Roberts’s admonition that

135 Id. at 726-27.

136 14 at 727 (quoting 80 Fed. Reg. 64703) (emphasis added by Court); see also
David D. Doniger, West Virginia, The Inflation Reduction Act, and the Future of Climate
Poligy, 53 ENV’T L. REP. 10553, 10566 (2023) (claiming the Court mischaracterized
the Clean Power Plan’s emission rate limits and portrayed the rule as “fundamentally
different” from prior rules).

137 See generally Halina R. Bereday, West Virginia v. EPA: Majorly Questioning
Administrative Agency Action & Authority, 82 MD. L. REV. 820, 827-32 (2023) (tracing
the doctrine’s origins and applications).

138 West Virginia, 597 U.S. at 732 (quoting Util. Air Regul. Grp. v. EPA, 573 U.S.
302, 324 (2014)).

139 Id. at 734. The Court goes on to temark, “To be sure, it is pertinent to our
analysis that EPA has acted consistent with such a limitation for the first four decades
of the [Clean Air Act’s] existence.” Id.

140 14, at 735.

141 Doniger, supra note 1306, at 10553.

142 Id. at 10569 (citing IRA, Pub. L. No. 117-169, tit. VI, subtit. A, 136 Stat. 1818,
2063-78 (2022)).

143 Pub. L. No. 117-169, 136 Stat. 2073.
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a “clear delegation” is needed to exercise broad agency authority."*
The EPA then proposed its CCS Rules guided by the historical,
traditional approach emphasized by the West Vipgnia Court.'”
Specifically, the EPA set emissions reductions based on CCS
technology as the BSER for existing fossil plants,'* rather than looking
at cleaner fuel sources as the standard.'”’ Thus, the EPA avoided the
thorny major questions doctrine controlling the Wes# [7Zrginia decision:
“IThe standards| are premised on applying adequately demonstrated,
reasonable cost technology to individual generating units. They make
no ‘transformative expansion in [the EPA’s] regulatory authority.””'*

E.  Litigation and the Future of the CCS Rules

Notwithstanding the CCS Rules’ conformity with Wesz 1irginia,
recent litigation'”’ challenging the rules is working its way through the
courts. Plaintiffs allege the CCS Rules commit the same error as the
Clean Power Plan: exceeding the EPA’s authority by coercing
generation shifting on power plants.' The plaintiffs contend that, by
requiring fossil plants to achieve emissions reductions based on CCS
standards, “the EPA promulgated a Rule that forces power plants to
make this choice: either (1) risk billions [of dollars] on unproven
technology to meet unrealistic benchmarks, or (2) close.”"" The result,
the plaintiffs claim, is that the EPA has not learned its lessons from
West Virginia, and the CCS Rules should be declared unconstitutional
as it was in that case.'”

In late July, the plaintiffs petitioned a stay of the new rule through
the Supreme Court’s “shadow docket” after the D.C. Circuit Court of

144 S¢e Shay Dvoretzky et al., West Virginia v. EPA: Implications for Climate Change
and Beyond, SKADDEN (Sept. 2022), https:/ /www.skadden.com/insights/publications/
2022/09/quartetly-insights/west-vitginia-v-epa [https://perma.cc/ CGC9-CEXS].

5 Doniger, su#pra note 136, at 10571.

146 14

147 See West Virginia v. EPA, 597 U.S. 697, 712-13 (2022).

148 Doniger, supra note 1306, at 10572 (quoting and citing West Virginia, 597 U.S. at
724).

149 g, Ohio v. EPA, No. 24A117 (U.S. Oct. 16, 2024).

150 Reply for the Applicants at 1, Obio, No. 24A117 (U.S. Aug. 21, 2024).

151 14

152 See 7d.
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Appeals denied their request while fast-tracking briefing for the case.'”
Upholding the denial, Justice Brett Kavanaugh (joined by Justice Neil
Gorsuch) wrote that, because compliance with the rules will not go
into effect until June 2025, the petitioners “are unlikely to suffer
irreparable harm” before the D.C. Circuit Court decides the case on
the merits, leaving the rule in place for now."” However, Justice
Kavanaugh noted that the plaintiffs demonstrated “a strong likelthood
of success on the merits as to at least some of their challenges” with
respect to the CCS Rules."”” And with Justice Clarence Thomas
declaring he would have granted the applications for stay, the CCS
Rules face an uncertain future. While these opinions are unsurprising,
they do signal the Court’s distaste for environmental regulation—even
when the rules should survive judicial scrutiny.

Indeed, the CCS Rules should be upheld by the D.C. Circuit and,
if the case reaches it, the Supreme Court. Central to the plaintiffs’
claims is the 90% rate of carbon reduction imposed on some new and
existing fossil plants.”” They claim that such a high rate along with
“time pressure, unproven technology, and extensive construction” will
result in the shuttering of coal plants, exceeding the EPA’s authority
under West Virginia."™® But this argument is flawed for two reasons.

First, the claimants exaggerate the scope of the CCS Rules and
their effects. The 90% carbon-capture rate applies only to existing coal-
fired plants planning to operate in 2039."” However, the number of
affected coal plants that concern the plaintiffs will be minimal due to
the IRA’s incentives to invest in clean energy. By encouraging energy
producers to adopt green technologies and to adapt existing plants to
a cleaner electric grid, the IRA4—not the CCS Rules—aims to
substitute coal as an energy source. The CCS Rules reflect this goal by

155 Amy Howe, Supreme Conrt Allows EPA Emissions Rule to Stand While Litigation
Continnes, SCOTUSBLOG (Oct. 16, 2024, 4:32 PM), https://www.scotusblog.com/
2024/10/ supteme-court-allows-epa-emissions-rule-to-stand-while-litigation-
continues/ [https://perma.cc/J4BK-VIUR)].

154 Order Denying Application for Stay at 3, Obis, No. 24A117 (Oct. 16, 2024).

155 Id. at 2.

156 [

157 Reply for the Applicants, s#pra note 150, at 4.

158 See id. at 4-5.

159 EPA, supra note 49, at 6. The 90% rate also applies to new gas-fired combustion
turbines with a capacity factor greater than 40%. Id.
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setting higher carbon-capture rates for long-term coal plants than for
“medium-term” plants (those that plan to operate beyond 2031 but
cease operations before 2039)."" In effect, the EPA anticipates the
IRA will coax enough coal plants to invest in green technology that
they will cease their operations by 2039; only those that hold over will
be subject to the heightened carbon-capture rate. The number of
holdovers is likely to be low given the economic self-interest of coal
plants in taking advantage of the IRA’s tax incentives. Moreover, the
Title 17 EIR loan program’s $5 billion credit subsidy would ensure
funding for the holdover coal plants,'® dramatically decreasing the
likelihood the CCS Rules would force any of them to close.

Second, the EPA avoids the major questions doctrine that led to
the Clean Power Plan’s demise in West Virginia.'”® As noted above, it is
the IRA—not the EPA—that aims to supplant coal with renewable
energy. The EPA conforms with the IRA’s guidelines and with Wesz
Viirginia by setting emissions standards for individual coal plants based
on technology suited for coal, not standards based on energy alternatives.
Under the rule, coal plants may keep using coal if they so wish, but,
under the IRA, they are strongly encouraged to switch to other energy
sources. Therefore, because the CCS Rules set existing coal plants’
emissions standards according to their current fuel source, they are not
engaged in a generation-shifting agenda. The generation-shifting is a
product of the IRA. Thus, the D.C. Circuit should uphold the CCS
Rules, and, if the case reaches it, the Supreme Court should as well.

IV. IMPACT ON MUSIC STREAMING

A.  Progress in the Face of Overconsumption

As a result of the IRA and CCS Rules, music streaming is poised
to be a much cleaner industry. Because streaming’s GHG emissions
derive from the industry’s reliance on data centers, it follows that if the
power consumed by data centers becomes clean, then music streaming
platforms’ associated emissions will plummet.'” Indeed, when
considering plastic consumption and its related GHG emissions,

160 [
161 See DEP'T ENERGY supra text accompanying notes 93-94.
162 See Doniger, supra text accompanying note 148.

163 See Brennan & Devine, s#pra note 4, at 53.
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streaming is much eco-friendlier than other mediums on a per-unit
basis.'™ Thus, by modifying the source of streaming’s current
emissions (i.e. the power consumed by data centers), the IRA and CCS
Rules will convert streaming from the most aggressive GHG emitter
out of all music mediums to the cleanest.'” Listeners, streaming
platforms, and artists alike benefit from green streaming: Consumers
can enjoy music with minimal environmental cost and streamers can
advertise their eco-friendly product, attracting more listeners, and,
thus, generating more revenue for them and for artists.

Nevertheless, despite improved emissions reductions on the
horizon, music streaming still faces a tremendous hurdle in its
sustainability: overconsumption.'® Professors Matt Brennan and Kyle
Devine, experts on the music industry and its GHG impact, blame the
rise of subscription services—based in a “political economy of
unending cultural consumption”—for the streaming industry’s
“unending energy consumption.”'”’ Indeed, one estimate measures the
carbon footprint of Spotify streams for Olivia Rodrigo’s song “drivers
license” over nine months in 2021 at 4,180 metric tons—more than
the emissions of 4,000 roundtrip flights between New York and
London for a single passenger.'® While that figure is premised on 2021
energy grids, it demonstrates that the sheer volume of streams drives
emissions: “It’s millions of people making the choice to stream
millions of albums all the time.”'””

Listeners can consume such vast quantities of music because its
cost today is at a historic low."”" In 1977, vinyl’s peak production year,
the average U.S. citizen spent 4.83% of an average weekly salary on
recorded music.'”" In the streaming era, that number has dipped to just

164 ]

165 See 7d.; see also Stephanie Osmanski, Is Streaming Bad for the Planet? A Deeper Look
into Netflix, Spotify, and More, BRIGHTLY, https:/ /brightly.eco/environmental-impact-
streaming/ [https://perma.cc/ WV4W-N8UV] (last visited Nov. 3, 2024) (noting
that Hulu has made a conscious effort to source its energy whenever possible from
renewable sources).

166 Brennan & Devine, s#pra note 4, at 53; DEVINE, supra note 41, at 33.

167 Brennan & Devine, s#pra note 4, at 53.

168 Peirson-Hagger & Swindells, s#pra note 9.

169 I4. (internal quotation marks omitted).

170 Brennan & Devine, s#pra note 4, at 49.

171 14
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over 1% of the average U.S. weekly salary.”” For $11.99 per month, a
Spotify premium listener can enjoy unlimited streams of almost all
recorded music ever produced without any advertisements.'” As long
as prices remain this low, it is difficult to imagine music streaming
declining in quantity or cultural importance.

B. The Jevons and Paperless Offfice Paradoxes

Intuitively, increasing resource efficiency leads to increasing
resource preservation (since less of the resource is consumed with each
use). But the opposite typically holds true: “[G]reater efficiency in
resource usage is actually followed by greater consumption of that
resource.”'™ This is known as the Jevons Paradox, which, though first
used to explain coal consumption,'” applies to music streaming as
well.'"” More music is being consumed because “millions of artists’
discographies are available to everyone[,] and more cheaply than ever
before.”!”

Writing in rapidly industrializing England, William Stanley Jevons
noticed that, as the “efficiency of coal use” improved, so too did the
“production of more goods per unit of coal,” and “total coal
consumption zcreased.”'™ Jevons posited that efficiency’s impacts on
profitability, price, and demand explain this conundrum:

Economy multiplies the value and efficiency of our chief material . . . [and]

renders the employment of coal more profitable, and thus the present

demand for coal is increased . .. . [If] the quantity of coal used in a blast-
furnace, for instance, be diminished in comparison with the yield, the
profits of the trade will increase, new capital will be attracted, the price of

pig iron will fall, but the demand for it increases and eventually the greater

number of furnaces will more than make up for the diminished
consumption of each.”

172 14

173 SPOTIFY, https://www.spotify.com/us/premium/ [https://perma.cc/5TV8-
P38]] (last visited Nov. 3, 2024).

174 DEVINE, s#pra note 41, at 33.

175 Peirson-Hagger & Swindells, s#pra note 9.

176 DEVINE, supra note 41, at 33-34.

177 Peirson-Hagger & Swindells, s#pra note 9.

178 Richard York, Ecological Paradoxes: William Stantey Jevons and the Paperless Office, 13
HUM. ECOLOGY REV. 143, 143 (2000).

179 Blake Alcott, Jevons’ Paradex, 54 ECOLOGICAL ECON. 9, 13 (2005) (quoting
WILLIAM STANLEY JEVONS, THE COAL QUESTION: AN INQUIRY CONCERNING THE
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In other words, the efficiency of coal use and the “cost of coal per unit
of goods produced” share an inverse relationship: As the former
increases, the latter decreases.'™ While this has the effect of lowering
the prices of the goods sold, thus reducing revenue, the lower prices
attract more demand, thus fueling greater profits, more production,
and ultimately, more resource consumption.'™

If the Jevons Paradox is correct, environmental policies seeking to
maximize resource efficiency ‘“are simply counterproductive.”'®
Indeed, policy or technological advances focusing on efficiency may
be both “misguided and misleading.”'” Professor Richard York
examined automobile fuel efficiency in light of the Jevons Paradox,
finding that as fuel efficiency increased between 1984 and 2001 for
passenger cars and light trucks, “the total and average fuel
consumption of the fleet increased””'™ York concluded that improving
gas mileage “may encourage drivers to travel more frequently by car”
since the “distance traveled by drivers per year increased” during this
period, offeting a parallel to the coal consumption in Jevons’s era.'®

In fact, York analyzed paper consumption as the U.S. entered the
Digital Age, finding that it increased by 14.7% between 1995 and
2000."° Such a conspicuous correlation suggests “a direct causal link”
between digitized files and paper consumption.””” Thus, York
proposed the “Paperless Office Paradox,” a twenty-first-century twist
on the Jevons Paradox: A resource’s substitution may not lead to less
of that resource’s consumption.'® Couching his novel theory in energy
production, York referenced how the “absolute quantity of biomass

PROGRESS OF THE NATION, AND THE PROBABLE EXHAUSTION OF OUR COAL-
MINES (3d ed. 1905)).

180 York, supra note 178, at 143. York further suggests a “political-economic”
explanation, 7., but it is difficult to see how this differs from the “classical economic
reasoning” he describes beforehand.

181 See 7d.; Alcott, supra note 179.

182 Alcott, supra note 179, at 19.

183 York, supra note 178, at 144.

184 1/

185 Jd. at 145.

186 Jd. (citing ABIGAIL J. SELLEN & RICHARD H.R. HARPER, THE MYTH OF THE
PAPERLESS OFFICE 11 (2002)).

187 Id. However, Yotk caveats his argument by proposing that further research is
still necessary. Id.

188 Id. at 145—40.
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consumed for energy in the world has increased since the [nineteenth]
century” despite fossil fuels and nuclear energy predominating.'®’

The Jevons and Paperless Office Paradoxes map well onto music
streaming. Due to streaming’s efficiency advantage over physical
media, the cost of consuming music has tumbled, echoing Jevons’s
observations.'” More striking, however, is how music streaming has
supplemented existing formats of music. Devine argues that the
proliferation of music streaming has not eliminated physical music, but
rather has led to “an expansion of formats, devices, and means of
consumption—as well as the forms of materiality and energy required
to make and power those devices, and the spaces necessary to dispose
of them.”"”" For example, vinyl album sales in the U.S. grew for
seventeen consecutive years, from less than a million in 2006 to 43.2
million in 2023."” Mimicking the Paperless Office Paradox, music
streaming has largely substituted physical media—but that does not
mean people consume older formats less.

C. Navigating the Paradoxes

Although the Jevons Paradox illuminates how music streaming’s
efficiency has resulted in overconsumption and related environmental
costs, the theory reaches its discursive limit in the face of streaming’s
terminal efficiency, the IRA, and CCS Rules. Given streaming’s
diminishing efficiency returns coupled with the new laws, reducing
music streaming’s environmental impact can overcome the paradox.

To start, the Jevons Paradox is predicated on increasing resource
efficiency and decreasing costs per unit."” While empirical research

189 Jd. at 146. York then posits that renewable energy soutrces “may not displace
fossil fuel or other energy sources, but merely add a new source on top of them, and
potentially foster conditions that expand the demand for energy,” thus escalating
absolute fossil fuel consumption. Id.

190 See Alcott, supra note 179 and accompanying text.

191 DEVINE, supra note 41, at 34-35.

192 Felix Richter, Despite Comeback, Vinyl Is Still Far from Its Glory Days, STATISTA
(Apr. 19, 2024), https:/ /www.statista.com/ chart/7699/1p-sales-in-the-united-states/
[https://perma.cc/NV94-2CDR]; see also Brennan & Devine, supra note 4, at 52 fig.6
(demonstrating the increased sales of LPs from 2000 to 2016 and the associated
GHG equivalents emitted).

193 See supra notes 180—181 and accompanying text.
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supports the theory’s accuracy,"” what happens when a resource

maxes out its potential for efficiency? If a resource’s efficiency is
asymptotic in nature, then, inevitably, technology will reach a point at
which it cannot meaningfully extract anything more out of the resource
on a per-unit basis. Digital music via streaming has achieved this tier
of efficiency: It is instantaneous, grants access to extensive libraries of
songs, carries a low price for consumers, and boasts solid profit
margins for streaming platforms.'” Perhaps the only barriers to
streaming are the necessities of possessing a device capable of
streaming and an internet connection. Otherwise, because music files
cannot be uploaded and distributed for free,'® music streaming
platforms have exploited digital music files to terminal efficiency. It is
difficult, if not inconceivable, to imagine existing streaming listeners
consuming more music than they already do. The resource’s efficiency
has hit its limit, and so has its minimum per-unit cost.

Such terminal efficiency leads to more demand and thus more
streamers,”’ posing a greater strain on the environment as the GHG
emissions associated with increased streaming escalate.'” However, by
addressing the root of streaming’s GHG emissions—the power
consumed by data centers—the IRA and CCS Rules overcome the
environmental problems resulting from the Jevons Paradox because
they are forward-looking. In other words, the legislation and
regulations anticipate increased future demand for electricity,'” a
growing share of which is attributable to data centers utilized by music
streaming platforms.” By facilitating investment in clean energy and
updating existing fossil plants,” the IRA and CCS Rules sustainably
accommodate existing power structures while preparing for the

194 Richard York & Julius Alexander McGee, Understanding the Jevons Paradox, 2
ENV’T SOCI0. 77, 85 (2015).

195 Sara Fischer, Spotify Posts Record Gross Margin, Profit and Cash Flow for Q2, AXIOS
(July 23, 2024), https:/ /www.axios.com/2024/07/23 /spotify-profit-q2-2024-carnings
[https://perma.cc/P8W2-GYSM (staff-uploaded)].

196 A&M Records, Inc. v. Napster, Inc., 239 F.3d 1004, 1015 (9th Cir. 2001)
(holding that the defendant’s peer-to-peer file-sharing network was not protected by
copyright fair use).

197 See supra notes 178—181 and accompanying text.

198 See Brennan & Devine, supra note 4 and accompanying text.

199 See supra Part 111, Section C.

200 See supra note 58 and accompanying text.

201 See supra Part 111, Section C.
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escalating demand of data centers. As such, while the Jevons Paradox
suggests that more listeners will flock to streaming services, the IRA
and CCS Rules prepare the U.S.’s energy infrastructure to handle this
increased demand in a sustainable manner. The result, then, is that the
new laws offer a sustainable pathway to address the environmental
issues posed by the Jevons Paradox. Music streaming will not only be
the most efficient, but also the cleanest form of music consumption.

However, streaming’s Paperless Office Paradox problem remains
a stickier environmental issue not easily addressed by lawmakers. That
streaming’s substitution of physical music may facilitate physical
music’s increased demand falls outside the scope of the IRA and CCS
Rules. Indeed, Thailand produces most of the materials required to
manufacture vinyl records,”” beyond the reach of American
regulation. Vinyl also carries a high environmental price tag: Vinyl
producers have a track record of polluting rivers with toxic
chemicals.”” Moreover, at the peak of U.S. vinyl sales, the U.S.
recording industry consumed 58 million kilograms of plastic.””* That
amount of plastic is equivalent to more than 140 million kilograms of
GHG emissions.”” The environmental cost associated with vinyl is
severe enough for Brennan and Devine to admonish: “Don’t look
back. We cannot return to previous recording formats.”*"

Fortunately, despite the upward swing in vinyl sales, the medium
accounts for less than five percent of music consumed in the U.S.*”
Such a small market share is probably attributable to its relatively high
cost per unit: Adjusted for inflation, a vinyl record in 1977 would cost
$28.55 today.”” Expressed in terms of the Jevons Paradox, the
format’s inefficiency and high unit cost stifle demand, and less of the
resource is consumed.”” Accordingly, while the absolute quantity of

202 DEVINE, s#pra note 41, at 2.

203 Kyle Devine, Nightmares on Wax: The Environmental Impact of the Vinyl Revival,
GUARDIAN (Jan. 28, 2020, 7:19 AM), https:/ /www.theguardian.com/music/2020/
jan/28/vinyl-record-revival-envitonmental-impact-music-industry-streaming
[https://perma.cc/ VNOM-EEY9].

204 Brennan & Devine, s#pra note 4, at 52.

205 Devine, supra note 203.

206 Brennan & Devine, s#pra note 4, at 60.

207 Richter, supra note 192.

208 Brennan & Devine, supra note 4, at 48.

209 This is not to suggest that demand for vinyl will fall, however.
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vinyl consumed is increasing despite streaming’s dominance, the
environmental implications are minimal—certainly not enough to
offset the future gains made possible by the IRA and CCS Rules. Thus,
though the Paperless Office Paradox captures the trend of vinyl
supplementing streaming in listening diets, it does not undermine the
future of green music streaming built on clean energy infrastructure.

V. CONCLUSION

Music streaming is responsible for 200 to 350 million kilograms of
GHG emissions in the U.S. due to the medium’s reliance upon data
centers and their relentless hunger for energy. However, with the
promulgation of the IRA and CCS Rules, the power consumed by data
centers will be derived from more renewable resources and cleaner
fossil plants, thus lowering streaming’s GHG emissions. Between
strong tax items, lucrative tax credits, and generous loan programs, the
IRA incentivizes energy producers to invest in clean technology and
empowers the government to cover the cost.

Furthermore, by setting emissions standards responsive to CCS
technology for coal—not to alternative energy sources—the CCS
Rules avoid the problems faced by the Clean Power Plan in West
Virginia v. EPA. While the future of the rules remains uncertain, it
should survive legal challenges since the IRA, nof the EPA, is what
encourages a generation-shifting agenda, thus rescuing the EPA from
the major questions doctrine presented in West 1irginia.

As the energy consumed by data centers becomes cleaner, music
streaming has the chance to become one of the cleanest industries—
certainly the greenest medium for listening to music. However, special
attention must be given to overconsumption patterns resulting from
the Jevons and Paperless Office Paradoxes. As streaming has become
more efficient, music consumption has dramatically risen, owing to
streaming’s low cost per unit of extraction.

Nonetheless, these forward-looking IRA and CCS Rules
accommodate future demand stemming from the Jevons Paradox by
preparing the electric grid to handle such demand in a clean,
sustainable way. And while the Paperless Office Paradox explains the
upswing in vinyl sales, its environmental impact is unlikely to dent the
streaming industry’s pending emissions reductions. Thus, as data
centers receive cleaner energy as a product of the IRA and CCS Rules,
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the music streaming industry will go green, withstanding growing
demand from listeners around the world.
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