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Abstract 

Environmental scientists have been researching and quantifying the negative 

environmental impact of AI systems for years. Simultaneously, cognizant of the need for 

good press and consumer concern about environmental impacts of their technologies, 

companies that specialize in various forms of AI development (CAIDs) self-publish their 

environmentally friendly plans to “go carbon neutral” or dedication to “sustainable 

development,” sometimes accompanied by reports about their own energy consumption, 

water consumption, and pollution generation. The purpose of this paper is to gather those 

two information points in one place and frame them side by side, the better to highlight 

discrepancies between what is happening and what AI companies say is happening. This 

research is comprised of a literature review and a comparative policy analysis study. In 

presenting both components in one place, I will investigate and clarify the potentially 

performative, or "Press Release Ethics" (PRE) nature of CAID environmental claims; that 

is, I will identify greenwashing practices in AI company publications and policies.  

 

1 Introduction 

This paper relies heavily on the concept of CAIDs and AI PREs. CAIDs are “companies that 

specialize in various forms of AI development,” and PREs are “Press Release Ethics,” including 

“AI companies' practice of making reassuring ethical claims in their policies then backtracking later 

on” [1]. The value of PREs to CAIDs is substantial. Many consumers have considerable doubts 

about adopting AI products in their lives [2]. Since CAIDs have expended enormous sums of money 

developing those products, it is critical for them to overcome customer and regulator hesitation in 

order to cultivate market share. There is a “grueling week-to-week contest for AI market share and 

mindshare” [3]. Consumer-hooking, rival-crushing speed, amplitude, and growth are apparent 

necessities for survival in the increasingly crowded AI sphere. The physical requirements those 

concepts engender, such as massive data centers, have mixed effects on the environment. The focus 

of this work is PREs as they relate to the environmental impact of CAIDs; specifically, mineral 

extraction, energy usage, freshwater consumption, and pollution generation. In order to identify 

potential PREs in this context, I combine a literature review with a comparative policy analysis 

study, comparing CAID reports with information provided by other groups such as environmental 

scientists and journalists. In highlighting contrasts in the content provided by these disparate sources 

of information, I highlight and categorize environmental PREs in CAIDs. 

1.1 Environmental Context (Greenwashing = Environmental PREs) 

Greenwashing and AI PREs are integrally linked in ideology and definition. A literature review of 

definitions of greenwashing concluded that across many studies, “All … authors describe the 

phenomenon as two main behaviors simultaneously: retain the disclosure of negative information 

related to the company’s environmental performance and expose positive information regarding its 
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environmental performance… it’s two-folded behavior” [4]. That “two-folded behavior” is clearly 

referenced in the definition of AI PREs: 

PREs are characterized by two phases. In Phase 1, companies make public ethical reassurances regarding 

AI applications (to appease the public). In phase 2, those companies quietly backtrack on those 

reassurances (to minimize harm to the company’s development and profitability). [1] 

 “Minimizing harm to development and profitability” is an understandable goal for companies 

operating in capitalistic markets. But profits and growth increasingly require the exploitation of 

environmental resources. Consumers are human beings who may, despite slick tech company 

marketing campaigns, still look askance at business conglomerates that use up massive quantities 

of finite natural resources and pollute the planet. As such, greenwashing is an expedient business 

practice. The eventual fallout is rarely suffered by the perpetrators, as shown by environmental 

justice research [5]. PREs are at work in companies with “public-facing moral principles and behind-

the-scenes hypocrisy” [1], which fits comfortably with the main criticism of greenwashing: “Many 

companies have taken to publicizing environmentally conscious goals while continuing to take part 

in environmentally detrimental actions behind the scenes” [6]. With this connection established, I 

will provide examples of environmental PRE practices. 

1.2 Greenwashing and technology companies 

Researchers have identified greenwashing practices in tech companies including HP, Dell, Apple, 

Microsoft, Nokia and Samsung [7]. But there are relatively few articles identifying greenwashing in 

the context of AI. Researchers identified a gap in the literature for this topic using bibliometric 

mapping [8], but did not supply specific information on the topic itself. Others have demonstrated 

the issue with a philosophical lens that does not encompass interpretation of company policy or 

identification of cases in which those policies have been violated [9]. Amazon and Google have 

been called out for greenwashing [6], but not in relation to their development of AI. CAIDs have 

been identified as engaging in “ethics washing” [1], but that research did not address the 

environmental component of CAID actions. The lack of research directly linking AI companies and 

greenwashing tactics provided the rationale for this paper. 

2 Greenwashing and AI companies 

I divide this environmental impact analysis into five sections comprised of the environmental 

policies and practices of five CAIDs chosen for their broad name recognition in the AI sphere: 

Microsoft, OpenAI, Amazon, Google, and Meta.1 All of these companies are considered to be 

“hyperscalers,” with “large-scale data centers” and massive computing power [10]. 

In this study, environmental PRE analysis is comprised of four sub-sections: Rare Earth Element 

(REE) and mineral extraction, energy usage, water consumption, and pollution. These sections are 

closely interrelated: mineral extraction results in significant pollution, electricity generation requires 

burning coal, and high energy use requires increased water consumption and generates greenhouse 

gas emissions. In the interest of being as specific as possible, however, I keep the four sections 

disparate when feasible. For a brief literature review of each environmental impact domain in the 

context of AI development, please see Appendix B.  

Some of the information in this paper is sourced from CAID sustainability reports. Several CAIDs 

admirably publish these reports each year. They are not, however, without their issues:  

Many companies release corporate social responsibility reports… intended to promote positive 

environmental and social change. However, … these reports are self-published and largely unverifiable 

third parties…  [and] act more as an advertisement for stakeholders than a realistic agenda of corporate 

priorities. Greenwashing allows companies to appear socially aware to stakeholders while avoiding 

substantial changes to their business or revenue models. [6]  

                                                           
1 See Appendix A for a note on separating individual CAIDs. xAI, Anthropic and Palantir analyses were cut 

for brevity. 
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I have attempted to glean information from as many sources as possible for this analysis to 

complement the potentially dubious nature of CAIDs’ self-published reports: articles from 

environmental science journals, investigative journalism pieces, academic research, and more.  

2.1 Microsoft 

Microsoft has a website entitled “Accelerate sustainability with AI: Embracing innovation for a 

better world” [11] .The company also publishes an annual “Sustainability Report” and 

accompanying “data fact sheet,” emphasizing their “meaningful progress [and] commitment not 

only to meeting our climate goals but … to build a more sustainable future” [12].  

REEs - PREs: Regarding Rare Earth Elements (REEs) and other mineral extraction, Microsoft does 

not articulate its own policies. Rather, via press releases, they direct the public’s attention to their 

investments in companies that seemingly have a more direct impact on reducing the environmental 

damage done when extracting REEs. In their 2025 Environmental report, Microsoft boasts about 

another investment:  

Cyclic Materials is revolutionizing the way we approach circularity by enabling the continuous reuse and 

recycling of critical minerals, reducing waste and environmental impact, and enabling supply chain 

resilience. By repurposing rare earth elements and base metals at the end of their life-cycle, valuable 

resources are not lost but instead re-enter the production cycle. [12] 

Interestingly, the people writing Microsoft’s 2025 sustainability report chose the present progressive 

tense (“is revolutionizing, enabling, recycling, reducing, enabling”). But there is no mention of 

“minerals,” “mining,” or “rare earth elements” (or “Cyclic Materials”) in the accompanying Data 

Fact Sheet [13], which indicates that the company has not yet logged any reportable data on this 

front, despite claiming that they are currently enabling the recycling of critical minerals in the larger 

report. That may be because, according to Cyclic Materials’ own press release, that company is 

scheduled to open its first commercial facility in 2026 (“We are excited to begin commercial 

operations in the U.S. in early 2026” [14]).  

Why are processes and benefits from a company that will begin commercial operations in 2026 

listed in Microsoft’s sustainability report from 2024? Undoubtedly, it takes multiple years to put 

together such a large project. The underlying ideology, proof of concept, and smaller scale test 

facilities have been in development for years, so they can and perhaps should be described in present 

tense rather than future. But here, a CAID wrote a check and then included Cyclic Material’s benefits 

to the environment on the CAID’s current environmental report, which is misleading. Claiming that 

REE recycling is already underway when the recycling facility has not yet begun commercial 

operations fits the description of PREs. It is unclear what Microsoft is doing within the purview of 

its own company to address REE issues. The absence of terms likes “minerals,” “mining,” or “rare 

earth elements” in the sustainability report’s Data Fact Sheet indicates that the company does not 

have further initiatives in place beyond investing in third party companies. 

Energy Usage – Neutral: From 2020 to 2023, Microsoft’s energy use doubled. In 2025, the 

company’s electricity demands jumped “over 25% for the second year in a row” [15]. But the 

company had a ready answer for critics: “100 percent of our electricity consumption, 100 percent 

of the time, [is] matched by zero carbon energy purchases by 2030” [16]. The controversial nature 

of the carbon credit system is described in appendix B. Microsoft acknowledged in its “Electricity 

Policy Brief” [17]: “In the context of a global climate crisis, it’s problematic that today’s electricity 

demand is met in large proportion with fossil fuels. The continued use of carbon-emitting resources 

will only intensify the consequences of climate change.” While touting its zero carbon energy 

purchases, the company has also turned its sights to different energy sources. Microsoft is one of at 

least three CAIDs to hedge its electricity dependence on nuclear energy. While the safety of nuclear 

energy is debated [18], its use results in drastically lower greenhouse gas emissions when compared 

to traditional electricity [19]. Specifically, Microsoft will “purchase power from [a] plant in 

Pennsylvania, where the worst nuclear accident in U.S. history took place ... The site shut down … 

in 2019 but plans to reopen for this project” [20]. That opening will complement the company’s 

other nuclear investments [21]. Microsoft has massive power demands, heavy reliance on carbon 
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offset programs, and big investments in potentially dangerous nuclear energy. But to date, their 

reporting and press releases have not diametrically opposed the reality of their practices. There is 

no ample evidence of PREs found in this category. 

Water consumption - PRE tendencies: Microsoft’s website on water sustainability [22] includes 

some of the expected generic, feel-good statements about environmental protections as they relate 

to water consumption. “Water is one of the most vital resources for our planet, sustaining life, 

industry, and agriculture. However, as the global population continues to grow, so does the demand 

for water.” Interestingly, that last statement indicates that the culprit for increased water demands is 

a growing population, i.e., individual people in the world, not Microsoft’s actions.  

The sustainability page only vaguely refers to Microsoft’s own water consumption: “Organizations 

are also partially responsible for the management of freshwater resources” [22]. These ambiguous 

“organizations,” only “partially” responsible for water issues, are referred to obliquely, with little 

detail. If one stopped reading there, they might be surprised to find that, from 2020 to 2023, 

Microsoft itself made headlines for its extreme consumption of freshwater. In those three years, the 

company’s water withdrawals “increased more than 60%... reaching roughly 13 billion liters in 

2023… mainly associated with the increasing demand for cooling in data centers” [23]. To put that 

in the “global population” context that Microsoft put forward, a single company is withdrawing 

more water annually than several countries combined [24]. Twenty percent of that consumption is 

in “medium-high, high, or extremely high water-stressed areas” [25], meaning that the water used 

for data centers is desperately needed for the local habitat from which it is sourced. 

In December, 2024, Microsoft published an article in which they admitted that they were “not yet 

on track” in reducing their water use, and that “As water challenges grow more extreme, we know 

we have more work to do” [26]. The same article then detailed the company’s “launch” of a “closed 

loop” cooling system that does not require a freshwater supply, and that can “deliver precise 

temperature control without water evaporation.” At the time of writing of this paper, there were no 

available reports on the real-world outcomes of that new system, so it is difficult to determine 

conclusive PRE status for Microsoft’s water consumption. The shifting of responsibility for water 

consumption from the company to others around the world using ambiguous terminology does show 

PRE tendencies.  

Pollution – PREs: In 2020, Microsoft pledged to “achieve zero waste for Microsoft’s direct 

operations, products and packaging by 2030” [27] and to be “carbon negative… launching today an 

aggressive program to cut our carbon emissions by more than half by 2030” [28]. They wrote that 

“If we don’t curb emissions, and temperatures continue to climb, science tells us that the results will 

be catastrophic... We recognize that progress requires not just a bold goal but a detailed plan” [28].  

The detailed plan is off to a bumpy start. Historically, Microsoft’s data centers have emitted copious 

amounts of greenhouse gas pollution, and the first three years of its somber pledge have yielded 

only increases. “[Microsofts’] 2023 GHG emissions rose by 29.1% from 2020, reaching 15.4 

million tons of CO2 equivalent… it generates over 36,000 tons of waste … and its end-of-life 

waste from sold products amounts to an estimated 45,000 tons annually” [25]. In their 2025 

Environmental Sustainability Report, Microsoft shared these emissions statistics but did not directly 

address the fact that halfway through their carbon-negative pledge, their emissions are going up 

rather than down. Rather, the only clue to the less-than-stellar delivery on environmental promises 

is found in the loaded wording of a paragraph in the broad introduction to the document: “We remain 

pragmatically optimistic” [12]. One way to interpret that phrase is that the company is optimistic 

but not making any firm guarantees. Additionally, the whole premise is based on pragmatism, 

suggesting that if the goals are no longer practical, expectations should be duly tempered. Microsoft 

is five years into its ten-year pledge, and the pollution statistics are going the wrong way. In this 

area, I posit that Microsoft is engaged in environmental PREs.  
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2.2 OpenAI 

OpenAI does not have a published ethics or environmental policy or any published stance on REEs. 

Please see Appendix C for further information on this front. 

Energy consumption and pollution generation2 – PREs: The lack of environmental policy does 

not preclude internal and external curiosity about the company’s environmental impact. At least two 

developers have asked about energy consumption and CO2 generation on OpenAI’s developer 

community forum: once in 2021 [29] and once in 2023 [30]. Both times, forum leaders and OpenAI 

staff members have responded with vague answers assuring inquirers that, while they “haven’t done 

that full calculation,” since OpenAI “runs on (Microsoft’s) Azure (infrastructure),” OpenAI runs on 

“100% renewable energy” as of 2025. Of course, we know that Microsoft’s 100% renewable energy 

pledge was certainly not met since their emissions went up between 2020 and 2025, so any company 

staking their own renewability claims on Microsoft’s cannot honestly assert 100% renewability 

energy.  

Beyond company forums, there are reports that “On average, a ChatGPT query needs nearly 10 

times as much electricity… as a Google search.” [31]. Although those reports have been disputed 

[32], OpenAI has mounted “a dashboard [which] indicates GPT-5’s average energy consumption 

[as] higher than all other models they benchmark except for OpenAI’s o3 reasoning model...” [33]. 

Researchers have monitored previous models and determined that GPT-5 requires “significantly 

more energy than GPT-4o [34]. “Given recent reports that ChatGPT handles 2.5bn requests a day… 

GPT-5 could reach the daily electricity demand of 1.5m US homes” [33]. Since OpenAI staff 

members claim that the company runs on 100% renewable energy, and that claim has been refuted 

by the relevant environmental reports, combined with the fact that the company’s newest model 

makes even more massive demands on energy grids, I conclude that OpenAI is engaged in PREs on 

this front.  

Water – PREs: Again, OpenAI has not published an environmental policy or report. Its CEO, Sam 

Altman, has defended his company’s water consumption in the face of negative press coverage. In 

a blog entry, Altman claims that “the average query… uses about 0.000085 gallons of water; roughly 

one fifteenth of a teaspoon.” That is arguably Phase 1 of the water consumption PREs for Open AI. 

Even the most environmentally conscious among us couldn’t begrudge such a small amount of water 

per query. Phase 2, however, is not far behind. Journalists pointed out that if OpenAI’s 800 million 

weekly active users (in April 2025) “averaged one daily query, that would be… 68,000 gallons of 

water every day” [35]. Altman’s presentation of his company as using a fraction of a fraction of its 

actual water consumption, while undeniably well aware of the number of active users and their 

usage habits, is well within the realm of PREs.  

ChatGPT’s REE extraction, energy consumption and pollution generation are all extremely 

problematic. But since the company has no environmental policy in which they address those issues, 

it is difficult to ascertain if they do or do not meet the definitions of PREs. Still, staff member 

responses on company forums and the CEO’s blithe reference to a comically undercalculated rate 

of water consumption do qualify as PREs. 

2.3 Amazon 

Amazon also publishes annual sustainability reports in which they “set bold, long-term 

aspirations… and create strategic, actionable plans to achieve them” [36]. “Improvements” and 

“advancements” are touted, interspersed with pictures of flowers, solar power grids, and children. 

REEs: Like Microsoft, Amazon also touts investments in Cyclic Materials [37] In Amazon’s 2024 

Sustainably Report, there is one mention of REEs (or any variation of that phrase). The company 

shared: 

                                                           
2 The information relevant to these two categories is impossible to separate in the source material and will 

therefore be combined. 
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We aim to use more recycled materials when sourcing minerals for our electronic products. In 2024, we 

introduced the new Kindle Colorsoft Signature Edition e-reader with a battery made from 100% recycled 

cobalt and the Echo Hub Smart Home Control Panel with magnets made from 100% recycled rare earth 

elements. We also engage our suppliers and supply chain partners on responsible mineral sourcing 

mechanisms and collaborate to advance industry-wide progress. [36] 

Here we find the classic feel-good assertions to placate concerned potential customers. If one were 

to stop reading there, the conclusion may well be that Amazon is addressing REE problems actively 

and responsibly. But further reading of Amazon’s own electronic product offerings, some listed 

proudly with the massive amounts of consumer sales,3 indicate that the two devices that factor into 

the Sustainability Report are a negligible percentage of the company’s output. Amazon’s list of 

devices it manufactures includes 33 item categories: Echoes, Fire tablets, Kindles, TV Sticks, Ring 

camera and alarm systems, Blink camera systems, Eero wifi hardware, Zoox autonomous vehicles, 

and more. Among these dozens of products, comprising hundreds of pieces of hardware sold 

millions of times, only two are mentioned in the sustainability report regarding REEs, and despite 

some misleading claims only a small part of each of those two devices is comprised of recycled 

material. For example, while the “100% recycled” descriptor is used twice in the sustainability 

report, further inspection of separately listed product schematics indicates that, in total, recycled 

content in the aforementioned Kindle device as a whole tops out at 18%, including the battery [39]. 

Surely, some recycling is better than none. But the repeated touting of “100% recycled” REEs, 

combined with the comparatively low amounts of actually recycled materials used in the few 

Amazon devices mentioned in the report, qualifies as PREs.  

Energy - PREs: Amazon has also shown interest in nuclear energy to fill in where electricity 

demands surpass supply. In 2024, the company partnered with the startup X-Energy and was careful 

to highlight the environmental benefits of the deal in addition to the business interest: “’This 

collaboration … is a significant step toward accelerating advanced nuclear technologies that can 

help us bring new sources of carbon-free energy to the grid cost-effectively and safely,’ said Kevin 

Miller, Amazon’s Vice President of Global Data Centers” [40]. 

In contrast to those claims, a Business Insider investigation into Amazon’s Environmental PREs as 

they relate to energy procurement is worth quoting at length: 

As awareness about the escalating power needs of its data facilities has grown, the company has sought 

to deliver a reassuring message regarding its operations and ambitious plans for expansion... The company 

said last year that its data centers in northern Virginia now operate on 100% renewable power. But there 

is a more nuanced — and far less green — reality to Amazon's claim. In Virginia, only 7% of the grid's 

power currently comes from renewable energy, according to the state's Department of Environmental 

Quality… the company currently sources about 1.7 gigawatts of renewable energy from solar and wind 

projects connected to the grid using what's called power-purchase agreements. Amazon has plans to tap 

an additional 4.2 gigawatts this way. While this new green energy technically flows onto the grid and not 

directly to Amazon's facilities, the purchase agreements allow the company to lay claim to it. [41] 

This strategic touting of environment-friendly energy consumption while relying on ambiguous 

verbiage to obscure true energy sources places Amazon squarely in the domain of energy PREs.  

Water - PREs: Amazon’s “Water Stewardship” page [42] features a large image of a marsh and the 

following statements: “At Amazon, we know that water is a precious resource. We’re committed to 

doing our part … to improve health, empower women, enable access to education, increase family 

income, and improve overall quality of life.” The company’s pledge to go “Water Positive” (“That 

means we’ll return more water to communities and the environment than we use in our data center 

operations”) in 2022 was disseminated, press-release fashion, in publications like Forbes [43].  

But reality reflects a PRE mentality. The company wrote that they “strive to source water from more 

sustainable sources, such as recycled and/or harvested rainwater, to minimize demands on public 

water supplies” [42]. Alas, striving to do something is not the same as doing it. Environmental 

                                                           
3 “Customers have purchased over half a billion Alexa-enabled devices and interact with Alexa tens of 

millions of times every hour” [38] 
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advocates have pointed out that “The company’s water stewardship goal doesn’t include the water 

consumed by the power plants that supply its data centers” [44]. Researchers from the University of 

California, Riverside also weighed in and are quoted in the same article as reporting: “They say 

they’re using very little water, but there’s a big water evaporation happening just nearby, and that’s 

for powering their data center.”  

Amazon is also building massive, AI-centric data centers, and draining local areas dry in order to 

construct the buildings even before the cooling systems are brought online. One such data center is 

located in Saint Joseph County, Indiana, an area described as a “small natural wetland” on which 

“wildlife depends… One permit application showed that [Amazon] requested permission to pump 

2.2 million gallons an hour, for 730 days. State officials are now investigating if [this] dewatering 

is the reason some neighbors are reporting dry wells” [45]. Once the data centers are online, then 

even more water will be pumped from the environs.  The convergence of these details justifies a 

PRE categorization for Amazon’s purported water “stewardship.”  

Pollution - PREs: Amazon’s pollution generation has made headlines due to the carbon generation 

of its deliveries [46] and the plastic packaging it uses for its products [47], and its AI development 

has elevated those concerns. On their “sustainability” web page, Amazon states: “We engage 

suppliers who manufacture our devices or their components—particularly final assembly sites, 

semiconductors, printed circuit boards, displays, batteries, and accessories—and encourage 

(emphasis mine) them to … reduce manufacturing emissions” [48]. The detail of the encouragement, 

or consequences for suppliers who don’t respond to such encouragement, are not shared. The 

company itself pledged to reduce its carbon emissions to zero and, like other CAIDs, has fallen far 

short of those goals: “In 2019, the company set a goal to reach net-zero carbon emissions across its 

global operations by 2040 but since then, its emissions have tripled” [49].  

Like other CAIDs, Amazon’s pledge to reduce greenhouse gas emissions has been foiled by its AI 

development in recent years. Their 2024 Sustainability Report indicated that total carbon emissions 

for the company were 68.25 million metric tons.  

That’s … a 33% increase from 2019, when the company launched its Climate Pledge commitment to reach 

net-zero emissions across its operations by 2040… Amazon Employees for Climate Justice, an 

organization of workers at the tech giant pushing for more climate action… says that in areas of the U.S. 

that are home to more than 70% of Amazon data centers, electricity comes primarily from gas or coal. 

Utility companies are also building out new fossil fuel infrastructure to support these data centers. [50]  

Amazon employees also identified issues with the company’s use of the “carbon credits” system 

described in Appendix B. “In some cases, Amazon Employees for Climate Justice says, “the 

company has simply purchased the ‘credit’ for existing renewables, which would have been used 

anyway” [50]. Without such credits, the company’s 2022 emissions totals would have been over 

300% higher than the reported number [51]. Touting energy conservation while consuming more 

energy than ever, and basing emission report data on the misleading carbon credits system qualify 

Amazon as engaging in PREs in this category. 

2.4 Google 

Like Microsoft and Amazon, Google is admirable in that it publishes yearly sustainability reports.  

REEs - PREs: In 2019, Google wrote on their sustainability page: “As a company committed to 

sourcing our minerals responsibly, Google is working on new ways to make the mineral-tracking 

process more transparent for everyone” [52]. Phase 1 is complete: Google assures the public that 

they are aware of the problematic nature of mineral sourcing and are working on ways to solve it. 

The only question that remains is, “How?” Unfortunately, that question leads only to Phase 2 of 

PREs. Problematic mineral sourcing has increasingly made headlines since 2019, but Google’s 

“commitment” did not extend to today, as indicated by the company’s 2025 Environmental Report. 

The word “mineral” does not appear in the report at all, nor does “mining” [53]. The one mention 

of REEs comes from the claim that “The magnets in Pixel Watch 3 and in the haptics engine of 

Pixel 9 and Pixel 9 Pro phone series are made with 100% recycled rare-earth elements” [53]. But 
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following the footnote down to page 117 of the 120-page document informs the reader that “Pixel 

Watch 3 docking, speaker, and haptic magnets contain 100% recycled rare earth elements, but the 

majority of the magnet weight consists of other materials.” Similar to Amazon, Google seems to 

have picked one or two products to toute using the “100% recycled” descriptor, but further scrutiny 

shows the less impressive (and less press release worthy) reality of minimal commitment to using 

REEs from renewable sources. As such, I conclude that Google engages in environmental PREs in 

the realm of REEs. 

Energy Consumption and Pollution – PREs:4 Google has a history of committing to do right by 

the environment even when global regulations no longer force them to do so. Sands and Morison’s 

work on the subject is worth quoting at length: 

… following U.S. President Donald Trump’s decision to pull out of the Paris Agreement … Google signed 

onto the “We Are Still In” campaign along with Amazon, Apple, and Facebook … committing to working 

with local and state lawmakers to reduce the U.S.’s carbon emissions. To demonstrate this commitment, 

Google has recently made the largest corporate purchase of renewable energy in history… and have 

worked to ensure their 15 data centers across the globe are powered sustainably… [6] 

Here we have a clear Phase 1 of PREs. Google made multiple announcements about its continued 

dedication to environmental protections. Phase 2, however, is predictably and decidedly bleaker. 

Under the larger heading “Net Zero Goal” in the 2024 environmental report, there are six paragraphs 

in smaller print. That last paragraph, on page 32, contains the following admission:  

In 2023, our total GHG emissions were 14.3 million tCO2 e, representing a 13% year-over-year increase 

and a 48% increase compared to our 2019 target base year. This result was primarily due to increases in 

data center energy consumption and supply chain emissions. As we further integrate AI into our products, 

reducing emissions may be challenging due to increasing energy demands from the greater intensity of AI 

compute, and the emissions associated with the expected increases in our technical infrastructure 

investment. [54] 

Despite all of the initial promises, the company now cautions that protecting the environment “may 

be challenging.” Once again, Google and other large CAIDs make bold promises and later temper 

them when market forces and their own ambitions diverge from the plan. As Sands and Morison put 

it, “While Google’s external policies on the environment and sustainability support climate action, 

it is clear that their internal policies do not consistently reflect that focus” [6]. 

Water – PREs: Google’s data centers are similar to other CAIDs in their water demands. The 

company appears eager to join the contingent of concerned citizens regarding water consumption. 

In their 2025 environmental report, the subsection on water begins,  

Water is one of the most essential resources on Earth. And though water risk varies by location and isn’t 

present everywhere, growing concerns in many regions mean managing this precious resource is no longer 

just a responsibility, but a necessity. We’re working to do just that through a strategy centered on 

advancing responsible water use at Google, benefiting watersheds and communities, and supporting water 

security with technology…. In 2024, we consumed a total of approximately 8.1 billion gallons (31 billion 

liters or 31 million cubic meters) of water across our data centers (excluding those operated by third 

parties) and offices. [53] 

That’s double their 2022 water consumption of 4.3 billion gallons of water [55], a massive leap that 

the company attributes to the rise of AI energy demands. The company is quick to point out that the 

“majority” of their freshwater consumption occurred in “regions where water resources are 

abundant: in 2024, 72% of our freshwater withdrawals came from sources at low risk of water 

depletion or scarcity” [53]. Taking Google’s statements at face value, that leaves over a quarter of 

Google’s multi-billion-gallon annual water consumption being sourced from high risk and high 

scarcity areas, plus the murky source data for whatever third-party consumption is tied to the 

company’s operations. According to an investigative report: “Google is the most likely [among 

                                                           
4 The information relevant to these two categories is impossible to separate in the source material and will 

therefore be combined. 
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CAIDs] to build in dry areas... It has seven active data centres in parts of the US facing water scarcity 

and is building six more” [56]. 

The next paragraph in the “water stewardship” section of the environmental report segues: “Enter 

Google’s climate-conscious cooling strategy, our multidimensional methodology for choosing 

cooling systems for our data center campuses” in which “…we look at balancing the availability of 

carbon-free energy and responsibly sourced water to minimize the net climate impact both today 

and in the future” and decide which cooling method will be used: “air cooling, water cooling, 

refrigerants or some combination of these solutions” [53]. This set of statements is noteworthy for 

several reasons: The use of the verb “enter” to introduce the concept implies novelty, but the linked 

page [57] indicates that this strategy was first introduced in 2022. That’s the year in which their 

water consumption was less than half of what it is now, so this multidimensional methodology 

doesn’t seem to be moving the water consumption needle in the right direction. Furthermore, there 

is no indication that the new strategy is implemented three years after its origin. The company’s oft-

repeated “commitment,” for the moment, appears to be comprised of looking (“we look at”) and 

developing (“we are currently developing new cooling solutions …[57]) while the actual water 

consumption rates double. Given the reported water consumption rates, the other cooling methods, 

“air cooling, … refrigerants or some combination of these solutions,” don’t seem to be very popular 

when “looked at.” Lorena Jaume-Palasí, of the Ethical Tech Society, highlighted the deliberate 

choice of water cooling: “I’ll believe it when I see it… Most data centres right now are going from 

air cooling to water cooling because liquid is more efficient [for] high-density racks, which are the 

ones that are mostly being used for AI” [58]. 

Due to the dubious timeline and ever-climbing rates of freshwater consumption, plus the company’s 

failure to report the 25% of their water consumption that comes from water-scarce and drought-

plagued areas and the fact that they are building more data centers in those areas, I posit that in 

relation to water consumption, Google engages in PREs.  

2.5 Meta 

Meta’s general Sustainability page [59] features images of lush forests and lakes. The written 

content is inspirational: “We believe sustainability is about more than operating responsibly. It is an 

opportunity to support the communities we are a part of and have a positive impact on the world.” 

“Biodiversity” subsection of the Sustainability Report goes into slightly more detail about the 

company’s practices: “We are taking steps to avoid harmful practices, reduce negative impacts on 

nature, lead on nature restoration at scale and accelerate the nature positive movement” [60]. 

REEs - PREs: That’s good: the company acknowledges its harmful practices and is taking steps to 

avoid and reduce them. Now all we need is the detail: what exactly is the company doing to “reduce 

negative impacts on nature,” especially regarding REEs? Finding that answer is a little more onerous 

for the reader. Under goals and commitments, the reader comes across this bullet point with 

hyperlinked content: 

We updated our Responsible Minerals Sourcing Policy to continue to address evolving expectations for 

the responsible sourcing of minerals and reinforce our alignment with the Organisation for Economic Co-

operation and Development (OECD) Due Diligence Guidance and related laws. 

The first link does not direct the reader to a responsible minerals sourcing policy, but rather an 

“investor relations” page featuring investor events and press releases. While this may just be a case 

of a randomly misdirected link, it is arguably telling that a link touting the Responsible Minerals 

Sourcing Policy connects to a page that has no mention of such a policy and only leads to details on 

shareholder meetings and press releases. The second link, on responsible minerals sourcing, does 

not mention REEs or any variant of that phrase. It brings readers to a portion of the report that 

focuses on the human (rather than environmental) toll of unethical extraction practices of “conflict 

minerals.” While conflict minerals are certainly worthy of company and customer attention, it’s 

notable that a page on “responsible sourcing of minerals” has no mention of the environment – 

especially when the company had previously acknowledged its negative impact on local habitats.  
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Broken links and incomplete web pages are not rare. Can we really classify these issues as PREs? 

Taken in isolation, the threshold for PREs has arguably not been met. I still classify Meta as 

engaging in PREs, though, because of the following: The report’s small acknowledgements of the 

necessity for better sustainability practices are accompanied by multiple paragraphs’ worth of 

caveats and conditions: 

[N]o guarantees or promises are made that [sustainability goals] will be met or successfully executed, 

and actual results may differ, possibly materially… data, statistics and metrics included in this report are 

non-audited estimates, not necessarily prepared in accordance with generally accepted accounting 

principles, … and may be subject to revision. This report has not been externally assured or verified by 

an independent third party unless otherwise noted… Especially with respect to the matters discussed in 

this report, many factors and uncertainties relating to our operations and business environment, all of 

which are difficult to predict and many of which are outside of our control, influence whether any forward-

looking statements can or will be achieved. Any one of those factors… could cause our actual results, 

including the achievement of targets, goals or commitments, to differ materially from those expressed or 

implied in writing in any forward-looking statements made by Meta or on its behalf. 

Essentially, all of the inspiring, progressive words and data in Meta’s environmental report can be 

construed as aspirational and should not be interpreted as reality. Certainly, Meta’s sustainability 

policy regarding REEs qualifies as environmental PREs.  

Energy Consumption - PREs: Meta’s data centers use more power than large U.S. cities do [61]. 

“Zuckerberg touted Meta’s investments in massive, multi-gigawatt data centers with grandiose 

names (“Prometheus” and “Hyperion”) and mind-boggling scale: One of the data centers…will have 

a footprint nearly as big as Manhattan” [3]. A CEO that brags about massive energy footprints while 

his company puts out reassuring environmental reports presents a paradox worthy of PREs.  

Water - PREs: In their 2024 report, Meta stated their “18 operational water restoration projects 

returned 1.5 billion gallons of water to high and medium water stress regions” [60]. That may be 

true (previously mentioned caveats notwithstanding), but the lived experience of people who live 

near Meta’s newly constructed AI data centers diverge from that narrative. The construction of 

Meta’s new AI data centers has directly resulted in local inhabitants’ wells running dry [62]. 

Residents next to the company’s new data center in Georgia reported a lack of potable water [63].  

Pollution - PREs: Like other CAIDs, Meta relies heavily on the dubious “carbon credit” system to 

make its claims about protecting the environment from its pollution, like “Renewable energy 

procurement has helped us reduce our overall emissions by a total of 16.4 M tons of CO2e since 

2021” [60]. But once again, Phase 2 of the PRE nature of these claims becomes apparent when more 

information and context is provided.  

Depending on how you look at it, the company’s greenhouse gas emissions either grew or fell last year… 

The discrepancy has to do with whether you’re assessing total or net emissions and, crucially, whether 

you’re considering the local impact Meta has in places where it operates… Meta, unsurprisingly, 

highlights the smaller figure near the top of its report. [64] 

Meta’s bold claims about renewable energy paired with its lack of measurable effort or progress on 

that front constitute pollution PREs. In all categories, there are significant disparities between 

Meta’s published environmental preservation measures and what is happening in real life. 

3 Conclusion 

To varying degrees, all of the CAIDs in this study engage in PREs. When comparing CAID reports 

with other sources that document environmental impact of AI development, it is apparent that in 

areas including REEs, freshwater consumption, energy consumption, and pollution generation, the 

AI companies report commitments to sustainability and conservation that are not borne out in the 

reality of their business practices. The discrepancies between what the companies say they do and 

what they actually do are indicative of Press Release Ethics. In this case, CAIDs tell consumers and 

regulators that they are working to preserve our shared environment, when in reality they are 

deriving massive profits from actively and irreversibly harming it.  

566



References 

 
[1] A. Potasznik, “Press Release Ethics in AI: Performative Ethics in for-Profit AI Companies,” in 2025 

IEEE International Symposium on Ethics in Engineering, Science, and Technology (ETHICS), June 

2025, pp. 1–10. doi: 10.1109/ETHICS65148.2025.11098431. 

[2] J. Ray, “Americans Express Real Concerns About Artificial Intelligence,” Gallup.com. Accessed: 

Sept. 19, 2024. [Online]. Available: https://news.gallup.com/poll/648953/americans-express-real-

concerns-artificial-intelligence.aspx 

[3] S. Goldman, “Alexandr Wang is now leading Meta’s AI dream team. Will Mark Zuckerberg’s big bet 

pay off?,” Fortune. Accessed: Aug. 19, 2025. [Online]. Available: https://fortune.com/article/alexandr-

wang-meta-scale-ai-entrepreneur-mark-zuckerberg/ 

[4] S. V. de Freitas Netto, M. F. F. Sobral, A. R. B. Ribeiro, and G. R. da L. Soares, “Concepts and forms 

of greenwashing: a systematic review,” Environ. Sci. Eur., vol. 32, no. 1, p. 19, Feb. 2020, doi: 

10.1186/s12302-020-0300-3. 

[5] P. Mohai, D. Pellow, and J. T. Roberts, “Environmental Justice,” Annu. Rev. Environ. Resour., vol. 34, 

no. Volume 34, 2009, pp. 405–430, Nov. 2009, doi: 10.1146/annurev-environ-082508-094348. 

[6] H. Sands and B. Morison, “Greenwashing in the Information Industry,” IJournal Stud. J. Fac. Inf., 

vol. 5, no. 2, June 2020, doi: 10.33137/ijournal.v5i2.34413. 

[7] A. Chan, “Greenwashing of IT brands: A comparative study,” Corporate Ownership and Control. 

Accessed: Aug. 12, 2025. [Online]. Available: 

https://www.virtusinterpress.org/IMG/pdf/COC__Volume_9_Issue_3_Spring_2012_Continued2_.pdf

#page=17 

[8] W. Moodaley and A. Telukdarie, “Greenwashing, Sustainability Reporting, and Artificial Intelligence: 

A Systematic Literature Review,” Sustainability, vol. 15, no. 2, p. 1481, Jan. 2023, doi: 

10.3390/su15021481. 

[9] G. van Maanen, “AI Ethics, Ethics Washing, and the Need to Politicize Data Ethics,” Digit. Soc., vol. 

1, no. 2, p. 9, Aug. 2022, doi: 10.1007/s44206-022-00013-3. 

[10] Pure Storage, “What Is a Hyperscaler?” Accessed: Nov. 15, 2025. [Online]. Available: 

https://www.purestorage.com/knowledge/what-is-a-hyperscaler.html 

[11] Microsoft, “Microsoft Sustainability - Products for a Sustainable Future.” Accessed: Aug. 09, 2025. 

[Online]. Available: https://www.microsoft.com/en-us/sustainability 

[12] Microsoft, “2025 Microsoft Environmental Sustainability Report.” Accessed: Aug. 09, 2025. [Online]. 

Available: https://cdn-dynmedia-

1.microsoft.com/is/content/microsoftcorp/microsoft/msc/documents/presentations/CSR/2025-

Microsoft-Environmental-Sustainability-Report.pdf#page=01 

[13] Microsoft, “2025 Microsoft Environmental Data Fact Sheet.” Accessed: Aug. 09, 2025. [Online]. 

Available: https://cdn-dynmedia-

1.microsoft.com/is/content/microsoftcorp/microsoft/msc/documents/presentations/CSR/2025-

Microsoft-Environmental-Data-Fact-Sheet-PDF.pdf 

[14] “Cyclic Materials to Invest Over USD $20M in its First Commercial Facility in the United States - 

Cyclic Materials.” Accessed: Oct. 04, 2025. [Online]. Available: 

https://www.cyclicmaterials.earth/resources/cyclic-materials-to-invest-over-usd-20m-in-its-first-

commercial-facility-in-the-united-states 

[15] S. Boughedda, “Google, Microsoft electricity demand jumps over 25% for second year in a row,” 

Yahoo Finance. Accessed: Aug. 28, 2025. [Online]. Available: 

https://uk.finance.yahoo.com/news/google-microsoft-electricity-demand-jumps-115007223.html 

[16] “Measuring energy and water efficiency for Microsoft Datacenters,” Microsoft Datacenters. Accessed: 

Oct. 04, 2025. [Online]. Available: https://datacenters.microsoft.com/sustainability/efficiency/ 

[17] Microsoft, “Microsoft electricity policy brief - 2022,” 2022. 

[18] G. Kessler and A. Veser, “Probabilistic Analyses and Risk Studies,” in The Risks of Nuclear Energy 

Technology: Safety Concepts of Light Water Reactors, F.-H. Schlüter, W. Raskob, C. Landman, and J. 

Päsler-Sauer, Eds., Berlin, Heidelberg: Springer, 2014, pp. 131–149. doi: 10.1007/978-3-642-55116-

1_6. 

[19] National Grid, “What is nuclear energy (and why is it considered a clean energy)? | National Grid.” 

Accessed: Aug. 26, 2025. [Online]. Available: https://www.nationalgrid.com/stories/energy-

explained/what-nuclear-energy-and-why-it-considered-clean-energy 

[20] C. Mandler, “Three Mile Island nuclear plant will reopen to power Microsoft data centers,” NPR, Sept. 

20, 2024. Accessed: Aug. 28, 2025. [Online]. Available: https://www.npr.org/2024/09/20/nx-s1-

5120581/three-mile-island-nuclear-power-plant-microsoft-ai 

567



[21] O. Manuel, “Bill Gates is going nuclear: How his latest project could power U.S. homes and AI,” 

NPR, June 14, 2024. Accessed: Aug. 28, 2025. [Online]. Available: 

https://www.npr.org/2024/06/14/nx-s1-5002007/bill-gates-nuclear-power-artificial-intelligence 

[22] “Water sustainability and technology | Microsoft Sustainability.” Accessed: Oct. 04, 2025. [Online]. 

Available: https://www.microsoft.com/en-us/sustainability/learning-center/water-sustainability 

[23] Statista, “Microsoft water withdrawals 2023,” Statista. Accessed: Aug. 28, 2025. [Online]. Available: 

https://www.statista.com/statistics/1500284/microsoft-water-withdrawals-worldwide/ 

[24] Water Use Statistics, “Water Use Statistics,” Worldometer. Accessed: Aug. 28, 2025. [Online]. 

Available: https://www.worldometers.info/water/ 

[25] Green Digest, “Evaluating a company’s impact (the case of Microsoft),” Green Digest. Accessed: 

Aug. 28, 2025. [Online]. Available: https://www.greendigest.co/p/evaluating-a-company-s-impact-the-

case-of-microsoft 

[26] S. Solomon, “Sustainable by design: Next-generation datacenters consume zero water for cooling,” 

The Microsoft Cloud Blog. Accessed: Oct. 04, 2025. [Online]. Available: 

https://www.microsoft.com/en-us/microsoft-cloud/blog/2024/12/09/sustainable-by-design-next-

generation-datacenters-consume-zero-water-for-cooling/ 

[27] B. Smith, “Microsoft commits to achieve ‘zero waste’ goals by 2030,” The Official Microsoft Blog. 

Accessed: Aug. 28, 2025. [Online]. Available: https://blogs.microsoft.com/blog/2020/08/04/microsoft-

direct-operations-products-and-packaging-to-be-zero-waste-by-2030/ 

[28] B. Smith, “Microsoft will be carbon negative by 2030,” The Official Microsoft Blog. Accessed: Aug. 

28, 2025. [Online]. Available: https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-

negative-by-2030/ 

[29] OpenAI Developer Community Forum, “CO2 costs of requests - Community,” OpenAI Developer 

Community. Accessed: Aug. 28, 2025. [Online]. Available: https://community.openai.com/t/co2-

costs-of-requests/1027 

[30] OpenAI Developer Community Forum, “Sustainable development and AI - Community,” OpenAI 

Developer Community. Accessed: Aug. 08, 2025. [Online]. Available: 

https://community.openai.com/t/sustainable-development-and-ai/377448 

[31] Goldman Sachs, “AI is poised to drive 160% increase in data center power demand.” Accessed: Aug. 

09, 2025. [Online]. Available: https://www.goldmansachs.com/insights/articles/AI-poised-to-drive-

160-increase-in-power-demand 

[32] S. Blodgett-Ford, “From myth to metrics: Communities can leverage the real costs of generative AI 

when negotiating for data centres.” Accessed: Aug. 28, 2025. [Online]. Available: 

https://oecd.ai/en/wonk/from-myth-to-metrics-real-costs-of-generative-ai 

[33] A. K. Down, “OpenAI will not disclose GPT-5’s energy use. It could be higher than past models,” The 

Guardian, Aug. 09, 2025. Accessed: Aug. 09, 2025. [Online]. Available: 

https://www.theguardian.com/technology/2025/aug/09/open-ai-chat-gpt5-energy-use 

[34] N. Jegham, M. Abdelatti, L. Elmoubarki, and A. Hendawi, “How Hungry is AI? Benchmarking 

Energy, Water, and Carbon Footprint of LLM Inference,” May 15, 2025, arXiv: arXiv:2505.09598. 

doi: 10.48550/arXiv.2505.09598. 

[35] S. Dredge, “OpenAI CEO defends ChatGPT over its environmental impact,” Music Ally. Accessed: 

Oct. 04, 2025. [Online]. Available: https://musically.com/2025/06/11/openai-ceo-defends-chatgpt-

over-its-environmental-impact/ 

[36] Amazon, “2024 Amazon Sustainability Report.pdf.” Accessed: Aug. 21, 2025. [Online]. Available: 

https://sustainability.aboutamazon.com/2024-amazon-sustainability-report.pdf 

[37] E. Harris, “Amazon-Backed Rare Earths Startup to Build Recycling Plant in Canada,” 

Bloomberg.com, June 11, 2025. Accessed: Aug. 21, 2025. [Online]. Available: 

https://www.bloomberg.com/news/articles/2025-06-11/amazon-backed-rare-earths-startup-to-build-

recycling-plant-in-canada 

[38] “Devices and Services.” Accessed: Oct. 04, 2025. [Online]. Available: 

https://www.aboutamazon.com/what-we-do/devices-services 

[39] Amazon, “Product Sustainability Fact Sheet Kindle Colorsoft 32gb.” Accessed: Aug. 21, 2025. 

[Online]. Available: 

https://sustainability.aboutamazon.com/devices_fact_sheet_kindle_colorsoft_32gb.pdf 

[40] X-Energy, “Amazon Invests in X-energy to Support Advanced Small Modular Nuclear Reactors and 

Expand Carbon-Free Power,” X-energy press release. Accessed: Aug. 31, 2025. [Online]. Available: 

https://x-energy.com/media/news-releases/amazon-invests-in-x-energy-to-support-advanced-small-

modular-nuclear-reactors-and-expand-carbon-free-power 

[41] D. Geiger and E. Thomas, “Amazon built a data center empire in northern Virginia. Exclusive filings 

reveal it’s using as much energy as a major city.,” Business Insider. Accessed: Aug. 31, 2025. 

[Online]. Available: https://www.businessinsider.com/amazon-data-centers-energy-grid-electricity-

virginia-2023-8 

568



[42] “Water stewardship - Amazon Sustainability.” Accessed: Aug. 31, 2025. [Online]. Available: 

https://sustainability.aboutamazon.com/natural-resources/water 

[43] S. Mahoozi, “Amazon Web Services Plans To Go Water Positive by 2030: This Is How,” Forbes. 

Accessed: Aug. 31, 2025. [Online]. Available: 

https://www.forbes.com/sites/sanammahoozi/2024/11/03/how-amazon-plans-to-give-back-more-

water-to-communities-than-it-takes/ 

[44] J. Bittle, “Amazon says it’s going ‘water positive’ — but there’s a problem,” Grist. Accessed: Oct. 04, 

2025. [Online]. Available: https://grist.org/technology/amazon-data-centers-water-positive-energy/ 

[45] K. Weise, C. Metz, and A. J. Mast, “At Amazon’s Biggest Data Center, Everything Is Supersized for 

A.I.,” The New York Times, June 24, 2025. Accessed: Aug. 31, 2025. [Online]. Available: 

https://www.nytimes.com/2025/06/24/technology/amazon-ai-data-centers.html 

[46] Pacific Environment, “Amazon’s U.S. transportation pollution surges since company announced 

‘Climate Pledge’ five years ago,” Pacific Environment. Accessed: Aug. 31, 2025. [Online]. Available: 

https://www.pacificenvironment.org/press-releases/amazons-u-s-transportation-pollution-surges-since-

company-announced-climate-pledge-five-years-ago/ 

[47] Environment America, “The hidden cost of Amazon Prime Days,” Environment America. Accessed: 

Aug. 31, 2025. [Online]. Available: https://environmentamerica.org/articles/were-calling-on-amazon-

to-reduce-plastic-and-put-wildlife-over-waste/ 

[48] “Home - Amazon Sustainability.” Accessed: Oct. 04, 2025. [Online]. Available: 

https://sustainability.aboutamazon.com/ 

[49] M. Igini, “Amazon Emissions Rose in 2024 Amid Data Center Expansion,” Earth.Org. Accessed: 

Aug. 31, 2025. [Online]. Available: https://earth.org/amazon-emissions-rose-in-2024-amid-expansion-

of-energy-hungry-data-centers/ 

[50] K. Toussaint, “Amazon’s emissions increased 6% as the company builds more data centers to power 

AI,” Fast Company. Accessed: Aug. 31, 2025. [Online]. Available: 

https://www.fastcompany.com/91370175/amazons-emissions-increased-6-as-the-company-builds-

more-data-centers-to-power-ai 

[51] A. Rathi and N. White, “How Tech Companies Are Obscuring AI’s Real Carbon Footprint,” 

Bloomberg.com, Aug. 21, 2024. Accessed: Aug. 31, 2025. [Online]. Available: 

https://www.bloomberg.com/news/articles/2024-08-21/ai-tech-giants-hide-dirty-energy-with-

outdated-carbon-accounting-rules 

[52] “Supplier Responsibility: Mineral Tracking - Google Sustainability,” Sustainability. Accessed: Oct. 

05, 2025. [Online]. Available: https://sustainability.google/stories/traceability/ 

[53] Google, “Environmental Report 2025.” Accessed: Aug. 19, 2025. [Online]. Available: 

https://www.gstatic.com/gumdrop/sustainability/google-2025-environmental-report.pdf 

[54] “2024 Environmental Report - Google Sustainability,” Sustainability. Accessed: Oct. 05, 2025. 

[Online]. Available: https://sustainability.google/reports/google-2024-environmental-report/ 

[55] Z. Muhammad, “Google’s Data Centers Used 4 Billion Gallons of Water in 2021,” Digital 

Information World. Accessed: Oct. 05, 2025. [Online]. Available: 

https://www.digitalinformationworld.com/2022/12/googles-data-centers-used-4-billion.html 

[56] L. Barratt, A. Witherspoon, A. Uteuova, C. Gambarini, and  data graphics by A. Witherspoon, 

“Revealed: Big tech’s new datacentres will take water from the world’s driest areas,” The Guardian, 

Apr. 09, 2025. Accessed: Aug. 09, 2025. [Online]. Available: 

https://www.theguardian.com/environment/2025/apr/09/big-tech-datacentres-water 

[57] U. Hölzle, “Our commitment to climate-conscious data center cooling,” Google. Accessed: Aug. 31, 

2025. [Online]. Available: https://blog.google/outreach-initiatives/sustainability/our-commitment-to-

climate-conscious-data-center-cooling/ 

[58] A. Camillo, “How Big Tech’s Data Centers Are Draining Water-Stressed Regions,” Impakter. 

Accessed: Oct. 05, 2025. [Online]. Available: https://impakter.com/how-big-techs-data-centers-are-

draining-water-stressed-regions/ 

[59] “Meta Sustainability,” Meta Sustainability. Accessed: Oct. 05, 2025. [Online]. Available: 

https://sustainability.atmeta.com/ 

[60] Meta, “Meta 2024 Sustainability Report.pdf.” Accessed: Aug. 31, 2025. [Online]. Available: 

https://sustainability.atmeta.com/wp-content/uploads/2024/08/Meta-2024-Sustainability-Report.pdf 

[61] D. Oberhaus, “How AI Could Be Raising Your Energy Bill | Harvard Magazine.” Accessed: Aug. 09, 

2025. [Online]. Available: https://www.harvardmagazine.com/2025/07/harvard-ai-increasing-energy-

costs 

[62] E. Tan, “Their Water Taps Ran Dry When Meta Built Next Door,” The New York Times, July 14, 

2025. Accessed: Aug. 09, 2025. [Online]. Available: 

https://www.nytimes.com/2025/07/14/technology/meta-data-center-water.html 

[63] M. Fleury and N. Jimenez, “‘I can’t drink the water’ - life next to a US data centre.” Accessed: Aug. 

28, 2025. [Online]. Available: https://www.bbc.com/news/articles/cy8gy7lv448o 

569



[64] J. Calma, “Are Meta’s carbon emissions shrinking? Depends on how you look at it,” The Verge. 

Accessed: Aug. 31, 2025. [Online]. Available: https://www.theverge.com/2024/8/28/24230481/meta-

sustainability-report-carbon-footprint-renewable-energy-climate-change 

[65] Microsoft, “OpenAI forms exclusive computing partnership with Microsoft to build new Azure AI 

supercomputing technologies,” Source. Accessed: Aug. 19, 2025. [Online]. Available: 

https://news.microsoft.com/source/2019/07/22/openai-forms-exclusive-computing-partnership-with-

microsoft-to-build-new-azure-ai-supercomputing-technologies/ 

[66] T. Groza, “AI Partnerships Beyond Control Lessons from the OpenAI-Microsoft Saga,” Stanford Law 

School. Accessed: Aug. 14, 2025. [Online]. Available: https://law.stanford.edu/2025/03/21/ai-

partnerships-beyond-control-lessons-from-the-openai-microsoft-saga/ 

[67] T. Bishop, “Amazon will offer OpenAI’s open-weight models, sidestepping Microsoft via Apache 2.0 

license,” GeekWire. Accessed: Aug. 13, 2025. [Online]. Available: 

https://www.geekwire.com/2025/amazon-will-offer-openais-open-weight-models-sidestepping-

microsoft-via-apache-2-0-license/ 

[68] J. Brnakova, “Google Cloud signs deal with OpenAI, ending Microsoft’s exclusive role.” Accessed: 

Aug. 13, 2025. [Online]. Available: https://www.revolgy.com/insights/blog/google-cloud-signs-deal-

with-openai-ending-microsofts-exclusive-role 

[69] E. A. Ripley and R. E. Redmann, Environmental Effects of Mining. CRC Press, 1995. 

[70] J. Neely and E. Onstad, “What are rare earth metals and why are they in demand?,” Reuters, Feb. 28, 

2025. Accessed: Aug. 19, 2025. [Online]. Available: 

https://www.reuters.com/markets/commodities/what-are-rare-earth-metals-why-are-they-demand-

2025-02-26/ 

[71] Shanghai Metal Market, “Rare Earths in the AI Era: How Data Centers Are Driving Demand for 

Forgotten Metals - Shanghai Metal Market.” Accessed: Aug. 19, 2025. [Online]. Available: 

https://www.metal.com/en/newscontent/103259776 

[72] J. Nayar, “Not So ‘Green’ Technology: The Complicated Legacy of Rare Earth Mining,” Harvard 

International Review. Accessed: Aug. 19, 2025. [Online]. Available: https://hir.harvard.edu/not-so-

green-technology-the-complicated-legacy-of-rare-earth-mining/ 

[73] K. Crawford and V. Joler, “Anatomy of an AI System,” Anatomy of an AI System. Accessed: Aug. 

21, 2025. [Online]. Available: http://www.anatomyof.ai 

[74] K. Kwok and G. Hay, “Breakingviews - China’s tightest rare-earths headlock is financial,” Reuters, 

July 17, 2025. Accessed: Aug. 19, 2025. [Online]. Available: 

https://www.reuters.com/commentary/breakingviews/chinas-tightest-rare-earths-headlock-is-financial-

2025-07-17/ 

[75] M. Ives, “Boom in Mining Rare Earths Poses Mounting Toxic Risks,” Yale E360. Accessed: Aug. 19, 

2025. [Online]. Available: 

https://e360.yale.edu/features/boom_in_mining_rare_earths_poses_mounting_toxic_risks 

[76] Information Office of the State Council and The People’s Republic of China, “Situation and Policies 

of China’s Rare Earth Industry_Embassy of the People’s Republic of China in the United States of 

America.” Accessed: Aug. 19, 2025. [Online]. Available: http://us.china-

embassy.gov.cn/eng/zt/bps/201206/t20120621_4911405.htm 

[77] A. Hawkins, “The world wants China’s rare earth elements – what is life like in the city that produces 

them?,” The Guardian, June 26, 2025. Accessed: Aug. 08, 2025. [Online]. Available: 

https://www.theguardian.com/world/2025/jun/26/china-rare-earths-baotou-life-metallic-elements 

[78] D. Mitchell et al., “Attributing human mortality during extreme heat waves to anthropogenic climate 

change,” Environ. Res. Lett., vol. 11, no. 7, p. 074006, July 2016, doi: 10.1088/1748-

9326/11/7/074006. 

[79] G. Wickerson, A. Burton, and J. Laitner, “When America Goes Dark, What Comes Next?,” Federation 

of American Scientists. Accessed: Aug. 26, 2025. [Online]. Available: https://fas.org/publication/grid-

failure-extreme-heat/ 

[80] A. Blok and M. De Socio, “Heat Domes and Surging Grid Demand Threaten US Power Grids with 

Blackouts,” CNET. Accessed: Aug. 26, 2025. [Online]. Available: 

https://www.cnet.com/home/solar/heat-domes-and-surging-grid-demand-threaten-us-power-grids-

with-blackouts/ 

[81] M. Hartnack and J. Hitchcock, “Transportation electrification and EVs: Who pays for grid upgrades? | 

Utility Dive.” Accessed: Oct. 05, 2025. [Online]. Available: 

https://www.utilitydive.com/news/transportation-electrification-and-evs-who-pays-for-grid-

upgrades/639420/ 

[82] K. Blunt, “Who Pays? AI Boom Sparks Fight Over Soaring Power Costs,” Wall Street Journal. 

Accessed: Aug. 08, 2025. [Online]. Available: https://www.wsj.com/business/energy-oil/ai-data-

center-power-costs-bbfcd862 

570



[83] N. Rapp and M. Heimer, “These charts show how China is pulling ahead of the U.S. in the race to 

power the AI future,” Fortune. Accessed: Aug. 19, 2025. [Online]. Available: 

https://fortune.com/2025/08/05/these-charts-show-how-china-is-pulling-ahead-of-the-u-s-in-the-race-

to-power-the-ai-future/ 

[84] C. Gordon, “AI Is Accelerating the Loss of Our Scarcest Natural Resource: Water,” Forbes. Accessed: 

Aug. 08, 2025. [Online]. Available: https://www.forbes.com/sites/cindygordon/2024/02/25/ai-is-

accelerating-the-loss-of-our-scarcest-natural-resource-water/ 

[85] A. Pinheiro Privette, “AI’s Challenging Waters.” Accessed: Aug. 08, 2025. [Online]. Available: 

https://cee.illinois.edu/news/AIs-Challenging-Waters 

[86] A. Weirman and S. Ren, “AI’s Hidden Threat to Public Health - IEEE Spectrum.” Accessed: Aug. 28, 

2025. [Online]. Available: https://spectrum.ieee.org/data-centers-pollution 

[87] N. White, “Bogus Carbon Credits a ‘Pervasive’ Problem, Scientists Warn,” TIME. Accessed: Aug. 08, 

2025. [Online]. Available: https://time.com/6264772/study-most-carbon-credits-are-bogus/ 

[88] B. K. Haya et al., “Comprehensive review of carbon quantification by improved forest management 

offset protocols,” Front. For. Glob. Change, vol. 6, Mar. 2023, doi: 10.3389/ffgc.2023.958879. 

[89] M. J. Kotchen, W. Landes, P. Kim, B. Christiansen, A. J. Hoffman, and P. Auerswald, “Do voluntary 

carbon offsets help counteract greenhouse gases, or are they just a way for guilt-ridden consumers to 

buy their way out of bad feelings?”. 

[90] OpenAI, “OpenAI Supplier Code of Conduct.” Accessed: Aug. 08, 2025. [Online]. Available: 

https://openai.com/policies/supplier-code/ 

[91] M. ElAnsary, “(Multiple LinkedIn Posts in Short Succession).” 2025. [Online]. Available: 

linkedin.com-Activity Dr Elansary M PhD .pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

571


