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Abstract
Global tech corporations are recalibrating their sustainability ambitions as they grapple with the surging 
projections of digital infrastructure’s energy and resource needs associated with generative arti!cial 
intelligence. Against this backdrop, this article seeks to develop constructive cross-fertilisation between 
STS and scholarship in de-/post growth by exploring changing parameters for digital sustainability 
discourses. We document eight ‘rhetorical visions’ by which Big Tech and other tech actors rhetorically 
reconcile digital and economic growth trajectories with sustainability. Together these visions ostensibly 
render sustainability both legible, measurable, and attainable, but they increasingly also precondition 
sustainability on continued expansion of digital infrastructure and products. Accordingly, to the extent 
that data centres are a focus point for making sustainability visible, we may say that yesterday’s ‘clouds’ 
are giving way to a kind of ‘fog’: elusive yet grounded and palpable in the literal sense, while o"ering 
veiled and fuzzy legibility of digital extractivism in the metaphorical one.
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Introduction
Attention to the socio-ecological implications of 
data infrastructures appears to be rising in multi-
ple global domains, including in popular media, 
civic mobilisation, and policy and regulatory are-
nas (Edwards et al., 2024; European Commission, 
2023; Osaka, 2023; Taffel, 2023). This tendency 
became increasingly evident during the !rst half 

of the 2020s, not least after OpenAI’s release of 
ChatGPT in 2022 prompted both “trillions of dol-
lars of market capitalisation” and “growing con-
cerns about skyrocketing electricity demand” 
(IEA, 2025: 13; see also Kindig, 2024; JLL, 2024). 
On the one hand, such developments are indica-
tive of an ongoing process of what we might call 
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‘declouding,’ wherein popular conceptions of the 
cloud as intangible are increasingly giving way 
to views of the digital as planetarily grounded. 
On the other hand, however, even these tenden-
cies towards clarity and transparency neverthe-
less tend to perpetuate analytical separations 
between data infrastructures and the commercial 
forces that build and control them. 

Here, ‘Big Tech1’ and other data centre actors 
represent an unparallelled concentration of 
capital and socio-political in#uence (Khanal et 
al., 2025; Leclercq-Vandelannoitte & Bertin, 2024; 
Birch & Bronson, 2022). These actors also stand as 
the primary sources of available information and 
active targets of on-going e"orts to render the 
planetary grounding of data infrastructure more 
transparent in governance terms (Hankendi et al., 
2025). Against this backdrop, we in this article set 
out to marshal analytical resources from STS, to 
confront the tendency of analytically separating 
data infrastructures from the corporations that 
run them. Our speci!c object of study is corporate 
actors’ ‘rhetorical visions’ (Sovacool & Ramana, 
2015) of how data infrastructures might underpin, 
in knowable and transparent ways, digital sustain-
ability in the face of continued digital growth and 
accumulation. 

One motivation behind this approach is the 
desire to promote increased cross-fertilisation 
between STS and scholarship in degrowth and 
post-growth (Hickel & Kallis, 2020; Kallis, 2011). 
Despite their shared interests in sociotechnical 
change and notions of development and progress, 
engagement across these !elds is still nascent 
(Sharma et al., 2025). The former camp has recently 
criticised the latter for engaging with infrastruc-
tures as predominantly technical domains “devoid 
of political and ideological mechanisms” (Pansera 
et al., 2024: 2), and for tending to overlook seeds 
of change in public reasoning around technolog-
ical innovation that depart from past governing 
rationalities !xated on growth (Frahm & Doezema, 
2025: 322). We contribute to these debates by 
showing how productive exchange can happen 
around the topic of rhetorical visions, where STS 
(supported by methodological resources from 
discourse analysis) o"ers complementary analyt-
ical strategies to those of degrowth and post-
growth. This analytical combination is particularly 

useful in situations where technologies are 
assessed (and contested) with reference to energy 
and climate implications. Such a focus also 
broadens our understanding of how digital infra-
structures and the expectations associated with 
them become passage points between planetary 
matter and knowledge practices, contributing to 
the goals of this special issue.

Data centres are the central feature of our 
object of study; they depend on vast amounts 
of a range of planetary inputs, including energy 
and rare earth materials, thus contributing to 
environmental degradation (Crawford, 2021; 
Dwivedi et al., 2022; Rella, 2023), disproportion-
ally a"ecting the global south (Valdivia, 2024). 
Research into these issues is both largely quan-
titative and methodologically challenging. In a 
recent contribution to degrowth debates, Pasek 
et al. (2023) showed how analyses of computing’s 
climate impacts and decoupling potential are 
marred by practically irresolvable methodological 
inconsistencies around global carbon footprint 
estimations (c.f. Andrae & Edler, 2015; Malmodin 
& Lundén, 2018). Their proposed alternative takes 
the form of relational footprinting (Star, 1999) 
within valid and restricted system boundaries, 
so that resource-e$cient con!gurations may be 
favoured over geopolitically determined clusters 
and patterns of concentration (Pasek et al., 2023; 
see also Roussilhe et al., 2023; Masanet et al., 
2020; Hintemann and Hinterholzer, 2019). But 
this prescription remains somewhat mechanical 
in scope, insofar as it avoids engaging with the 
intricate infrastructural politics that would be 
implicit in any global-scale rationalistic rearrange-
ment of computing infrastructures. 

Big Tech are major players in these politics, 
standing as potential enablers of techno-solu-
tionist agendas (Cowls et al., 2023), but simulta-
neously also challenging the very foundational 
categories of traditional political theories of 
power through their sheer scale and the extent 
to which their platforms are interwoven with our 
social fabrics (Khanal et al., 2025; Leclercq-Vande-
lannoitte & Bertin, 2024; Birch & Bronson, 2022). 
In these respects, the ‘industrialisation’ of AI (van 
der Vlist et al., 2024) and monopolisation of Big 
Tech runs counter to digitalisation’s potential to 
support deep sustainability (Lange et al., 2022; 
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Luitse, 2024; Randerath, 2024), for instance by 
undermining democratic accountability and 
exacerbating socio-economic inequalities (Jones, 
2023; de Freitas Netto et al., 2020; Montgomery et 
al., 2024; Temple, 2024; Gregg & Strengers, 2024; 
Zubo", 2019). 

Accordingly, data centres cannot be reduced 
to objects of contestation at local or individual 
scales (Johnson, 2019; Upham et al., 2023; Gjefsen 
& Johansen, 2023; Edwards et al., 2024) but are 
intimately tied up with data centre actors’ roles 
in issues of geopolitics under headings such as 
industrial policy and security. A richer under-
standing of how these actors contribute to forms 
of technological legibility and transparency, and 
the role of growth dynamics in these processes, 
thus constitute important areas where STS could 
inform interpretations of ‘growth dependen-
cies’ and imperatives that current degrowth 
scholarship seeks to make quantitatively visible 
(Janischewski et al., 2024; Keyßer et al., 2024). 
Additionally, these contributions would also help 
to carve out spaces for associated normative 
movements towards ‘digital su$ciency’ (Santarius 
et al., 2023; Jungell-Michelsson & Heikkurinen, 
2022; Princen, 2005). 

Our starting point is thus that Big Tech and 
other data centre actors not only do the work 
of expanding digital infrastructure materially, 
but that they also do so discursively in ways that 
in#uence collective imaginations (Jasano" & Kim, 
2009) about digitalisation and sustainability. This 
is in keeping with Edwards et al.’s (2024: 13) call 
to “keep our eye on promises made by Big Tech” 
in studies of data centres. Recognising that the 
concept of ‘sustainability’ is already fraught with 
debates around its meaning and blind spots (Vogt 
& Weber, 2019; Ruggerio, 2021), we do not impose 
any single de!nition of it here but concentrate 
rather on how tech actors themselves connect the 
topic to data centres.

We ask: What roles do data centres and AI play 
in the evolving discourses around digital sustain-
ability among Big Tech and other tech actors? 
Empirically, we assess tech actors’ portrayals 
of infrastructure and sustainability (company 
websites), changes in how connections between 
these two have been articulated prior to and 
during the still unfolding surge in attention to AI 

(sustainability report series), and e"orts to antici-
pate and address criticisms and counterclaims 
(news and media contributions). Analytically, we 
draw on the STS tradition for studying discourses 
as co-constitutive of technologies’ ‘sub-politics’ 
(De Vries, 2007), via a diverse literature broadly 
concerned with what we here refer to as prom-
issory narratives, whose analytical approaches 
include rhetorical visions (Sovacool & Ramana, 
2015), but also related notions such as ‘socio-
technical imaginaries’ (Jasano" & Kim, 2013) and 
‘technological !xes’ (Markusson et al., 2017). We 
use Sovacool and Ramana’s (2015) framework for 
studying the functionality of rhetorical visions, 
and identify and discuss eight such coexisting 
visions of data centres as: (1) neutralisable via 
o"setting, (2) planetary control-panels, (3) sustain-
ability enablers, (4) better at scale, (5) accelerating 
promise while decelerating harm, (6) growth 
dependent, (7) evidence machines, and (8) transi-
tion mechanisms.

We begin by positioning our research approach 
in relation to current research on data centres and 
tech actors’ sustainability e"orts, before outlining 
our conceptual approach of rhetorical visions and 
‘sociotechnical entanglements.’ We then explain 
our research design before integrating !ndings 
and analyses in two main sections on, firstly, 
eight rhetorical visions of digitalisation with and 
for sustainability, including their functionalities 
and entanglements, and secondly, a discussion of 
how Big Tech initiatives and e"orts render sustain-
ability meaningful and legible via data centres. 
Our conclusion summarises the main !ndings, 
limitations, and implications for future research. 
Ultimately, our article unpacks how promissory 
narratives around data centres and AI seek not to 
build transparency or improve clarity over their 
environmental or social impacts of the ‘cloud’ but 
instead obscure them through a performative ‘fog.’

Background: Current priorities 
and concerns regarding data 
centres and sustainability 
Research into Big Tech’s role in sustainability high-
lights a complex interplay between technologi-
cal innovation and socio-environmental impacts. 
Associated discourses centre on how digital tech-
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nologies both advance and challenge sustainable 
practices across various sectors, and the pros-
pects for a so-called ‘twin transition’ (Fouquet 
& Hippe, 2022; see also Cowls et al., 2023). These 
include hopes that data-driven urban manage-
ment could transform resource use in cities (Ullah 
et al., 2024; Bibri et al., 2024, Silva et al., 2018). AI 
is hoped to optimise energy use, manage agricul-
tural resources, and enhance urban infrastructure, 
while emission reductions and e$ciency improve-
ments support progress towards multiple Sustain-
able Development Goals (Regona et al., 2024). 
Yet, these hopes are tempered by the substantial 
energy demands required to train AI models, rais-
ing concerns about their overall carbon footprint, 
and rebound e"ects (Dwivedi et al., 2022; Vinuesa 
et al., 2020; Pasek et al., 2020; TWI2050, 2019; 
Alcott, 2005; Lange et al., 2020). 

The above hopes coexist with an on-going 
expansion of digital infrastructure that has made 
data centres critical to digital economies. These 
facilities host thousands of servers, and the 
number of devices is expected to exponentially 
increase in upcoming years, due to the surging 
demand on cloud services and emerging appli-
cations. Some projections have data centres 
consuming as much as 9% of global electricity 
demand by 2030 (EPRI, 2024). Globally, data 
centres consume about 600 TWh of energy as of 
2024, but may exceed 1,000 TWh by 2026 (IEA, 
2024). By 2034, Google’s energy use for only AI 
operations is projected to exceed Google’s current 
data centre total electricity consumption, which 
is around 30 TWh (Castro, 2024). Sectoral growth 
thus raises serious challenges with respect to 
sustainability and global e"orts to reduce fossil-
fuel reliance. 

Data centres differ in size, purpose, and 
ownership. Enterprise data centres, for instance, 
are located in and used exclusively by single 
companies or organisations, a"ording high levels 
of security and control (ABI, 2024). Colocation data 
centres, by contrast, are operated by vendors who 
provide facilities and infrastructure to businesses 
and other ‘tenants’ who are able to access large 
compute resources without having to build and 
manage the necessary infrastructure themselves. 
Finally, Big Tech companies own and operate large 
scale data centres, which are often referred as 

‘hyperscale’ data centres, typically housing 5000 
servers or more in buildings spanning tens of 
thousands of square feet. 

To give a sense for scale of operations, in 
2024, it is estimated that there are more than 
1000 hyperscale data centres around the world, 
half of which are owned by Big Tech companies, 
such as Amazon and Google (Taylor, 2023a). 
Although hyperscale data centres are fewer in 
number, they consume a significantly higher 
total amount of energy compared to other data 
centre types. To meet the increasing demand, the 
number of hyperscale data centres is expected to 
linearly increase in the coming years. For instance, 
Amazon is planning to spend $150 billion for the 
next 15 years to meet the demand that is fuelled 
by recent advancements in AI technology (Day, 
2024). 

To reduce their carbon footprint, all Big Tech 
companies and many others in the tech sector 
have committed to ‘headline pledges’ such as 
“net-zero carbon by 2040” (Amazon) “carbon 
neutrality by 2030” (Apple), and “carbon free and 
net zero by 2030” (Google) (Day et al., 2022: 5, 
54, 56, 76). Such pledges stand front and centre 
of these companies’ sustainability reporting and 
other o$cial communication. On their face, claims 
and targets for how much of companies’ energy 
consumption is based on renewable sources, 
suggest that the cancelling out of negative 
environmental impacts is within reach, such as 
by reducing fossil fuel reliance and improving 
resource e$ciency. Yet they do not necessarily 
di"erentiate between companies’ own activities 
and ones that are o"set via market constructs, and 
what is more, Google and others have recently 
begun to fall behind on their stated targets due 
to the massive expansion of infrastructure being 
developed to power AI (Horton, 2025). 

That data centre operators and service 
providers are failing to adequately demonstrate 
the sustainability of their facilities has led some 
Big Tech !rms to call for radical change. Lenovo 
(2025), for instance, reports that while 90% of 
those in the industry reported that they expect 
AI to signi!cantly increase data usage, only 41% 
are ready to integrate it e$ciently, implying that 
issues of energy consumption, sustainability, and 
carbon emissions are an afterthought for many. In 
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response, Lenovo proposed four di"erent futur-
istic images of a more sustainable data centre 
future. Figure 1 shows how Lenovo, a global Big 
Tech !rm, visualised these futures, with designs as 
diverse as ‘the #oating cloud’ where data centres 
are suspended 30 kilometres above the earth 
(safely higher than commercial aircraft); the ‘data 
village’ where modular data centres are linked to 
rivers and canals, with a variant of: ‘the data spa’ 
using data centre heat to power hot pools; and 
‘the data centre bunker’ which deploys infra-
structure underground to avoid overt land use 
impacts.  All of this, to us, expresses a longing back 
to the metaphorical and discursively unproblem-
atic virtual cloud of old, as a counterreaction to 
the increasing scrutiny of digital infrastructure’s 
growth trajectories and its socio-environmental 
implications. 

Granted, headline pledges tend to be heavily 
scrutinised and are often criticised for ambiguity 
and for exaggerating emission reduction commit-
ments (Bhuiyan, 2025; Day et al., 2022: 5; see also 
Tripathi & Parihar, 2011; Levite & Kalwani, 2020; 
Sovacool et al., 2022). Much of this critique targets 
methodological inconsistencies and accounting 
practices beyond the tech sector itself, also 
targeting dominant international standards for 

corporate climate and sustainability accounting 
(Mooldijk et al., 2024). For the purpose of this 
article, it su$ces to say that headline pledges 
and the reported progress towards them depend 
heavily not just on changes in materially manifest 
practice and resource usage at individual data 
centre sites, but the procurement of market 
constructs and o"setting schemes such as carbon 
credits, green bonds, and renewable energy 
credits, which as accounting measures offset 
certain aspects of data centres’ planetary foot-
prints (Mendes, 2023; see also Lohmann, 2005; 
Watt, 2021; Chiapello & Engels, 2021; Bjørn et al., 
2022; Fox, 2023). 

Such market-based instruments are them-
selves also consistent targets of critical media 
reporting (Ray, 2024; Bryce, 2021; Elgin & Ranga-
rajan, 2022), and their usage and centrality to tech 
actors’ sustainability reporting has evolved over 
time (Bloomberg News, 2022). The tech sector has 
been a key driver for so-called power purchase 
agreements (PPAs) with renewable energy devel-
opers, a mechanism that the NGO New Climate 
Institute ranks as having the most transparency 
and integrity in terms of supporting evidenced 
initiation of renewable energy production that in 
principle could reduce reliance on fossil fuels on 
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Figure 1. Four corporate depictions of sustainable futuristic data centres (Lenovo, 2025, used with permission). 
The upper left shows the ‘#oating cloud’ design, the upper right the ‘data spa’, bottom left the ‘data centre bunker’, 
bottom right the ‘data village’. 
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the aggregated level of electricity grids (Mooldijk 
et al., 2024). But these mechanisms, too, remain 
vulnerable to manipulation (Mooldijk et al., 2024). 
As the ICT sector continues to expand, PPAs 
are feared to contribute to a monopolisation of 
renewable energy by tech sector actors (Mollen et 
al., 2024). This is already evident in Ireland, where 
the growth in energy demand from data centres 
has absorbed all new wind and energy genera-
tion between 2017 and 2023, and where further 
expansions of renewables is posed to continue 
meeting growing electricity demand rather than 
displacing fossil fuels (Daly, 2024). Deeper issues 
concealed by headline pledges, as digital infra-
structure scholar Patrick Brodie (2025: 1069) 
points out, are thus connected with the “infra-
structural growth associated with data-driven 
technologies when tethered to unequal systems 
of capital accumulation and its necessarily extrac-
tive networks, whether multinational data centres 
or the similarly private energy systems that they 
are increasingly shaping and depending on”. In 
this article, we draw on theoretical work in STS 
to probe the rhetorical aspects of these develop-
ments. 

Conceptual approach: Promissory 
narratives/rhetorical visions and 
sociotechnical entanglements  
In seeking to move beyond the common met-
rics and conventional discourses for data centre 
sustainability (a staple focus of growth-critical 
scholarship) our conceptual approach has a dual 
emphasis on promissory narratives on one hand 
and sociotechnical entanglements on the other 
(utilising approaches from STS).

Promissory narratives/rhetorical visions
Multiple studies have looked at discourses around 
AI and data centres (Bareis & Katzenbach, 2022; 
Upham et al., 2023; Johnson, 2019; Van Es et al., 
2023; Horn & Felt, 2025). However, the speci!c role 
of Big Tech in these remains under-explored, even 
as these actors increasingly “take over the imagi-
native power of shaping future society [to the 
point of absorbing] public institutions’ ability to 
govern these very futures with their rhetoric, tech-
nologies and business models” (Mager & Katzen-

bach, 2021: 223). In response to this, we operate 
here with two closely related terms, namely prom-
issory narratives (a heuristic device) and rhetorical 
visions (a speci!c theory). It is necessary to brie#y 
position our use of these terms in relation to 
other prevalent ideas within STS, the sociology of 
expectations, and adjacent social-scienti!c inter-
pretative !elds concerned with science and tech-
nology as ingredients in future-making. 

Importantly, our usage of the term ‘promissory 
narratives’ is intended as a shorthand label for a 
particular type of technology-related discourse 
and should not be taken as in itself representing 
any coherent theory. The type of discourse we 
are referring to broadly includes what corporate 
actors engage in via official statements and 
documentation intended for broad audiences 
(and which in principle therefore encompasses 
outright advertisement or lobbyism but extends 
also to official reporting and grey literature). 
Without attempting any exhaustive de!nition or 
delineation, it su$ces for our purpose to say that 
characteristics of promissory narratives include 
intentionality, advocacy, partiality, and expecta-
tion-setting. Promissory narratives are thus associ-
ated with explicit technology advocacy (Gjefsen, 
2017); and with solutionist discourses in general 
such as ‘technological fixes’ (Markusson et al., 
2017; see also McLaren & Markusson, 2020). 

Accordingly, the notion of promissory narra-
tives contrasts in important ways with both 
common analytical terms in STS such as socio-
technical imaginaries, which Jasanoff and Kim 
(2009: 120) refer to as “collectively imagined forms 
of social life and social order reflected in the 
design and ful!lment of nation-speci!c scienti!c 
and/or technological projects”, and which tend to 
be applied at national scales and in cross-country 
comparative studies. Sociotechnical imaginaries 
warrant mention here as a particularly generative 
term in STS regarding the deterministic aspects of 
future-oriented sociotechnical orders (Sismondo, 
2020). For Jasano" and Kim (2009: 123), socio-
technical imaginaries are both “instrumental 
and futuristic”, embedded in cultural norms and 
meanings, and serve to separate desirable and 
feasible futures from undesirable ones, mobi-
lising political will or public resolve by helping 
to de!ne possible pathways for agency (Callon, 
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1984). However, sociotechnical imaginaries cover 
more analytic ground and at higher levels of 
abstraction than what we set out to do here. Our 
concern is with discrete organisational actors 
(here: corporations), seeking to advance compara-
tively instrumental agendas pertaining to market 
capitalisation but which nevertheless also require 
broader societal legitimation than monetary gain 
alone (for instance by furthering sustainability in 
some form). 

To work with promissory narratives concep-
tually, we therefore use Sovacool and Ramana’s 
(2015) framework for studying rhetorical visions 
as elements of collective social realities. Sovacool 
and Ramana’s framework has been selected 
because it, appropriately for our study, synthesises 
across a broad set of literatures around technolo-
gies, expectations and future-making, including 
literatures in STS but extending to the sociology 
of expectations, futures studies, and research 
on sustainability transitions (Geels & Smit, 2000; 
Borup et al., 2006; Brown & Michael, 2003; van 
Lente, 1995; Segal, 2005; Selin, 2007; Jasano" & 
Kim, 2009). Moreover, the framework is appro-
priate for our level of analysis, since it organises 
key components of individuals or organisational 
actors’ articulation of technological potential, and 
the proposed alignment of such potential with 
higher-level collectively shared and contested 
sociotechnical imaginaries. In that sense, our 
study of rhetorical visions o"ers a contribution 
to understanding certain parts of what studies 
of sociotechnical imaginaries writ large might 
construe as nationally inscribed variations on the 
theme of digitalisation with and for sustainability. 
It is with that thought in mind that we occasion-
ally refer to the notions of collective imaginations 
throughout this article, as a way of indicating the 
broader societal contexts we position our research 
in relation to, but while avoiding the explicit use 
of sociotechnical imaginaries as a theoretical 
construct, which does not directly inform our 
analysis. 

Our operationalisation of Sovacool and 
Ramana’s (2015) framework, rests on two aspects. 
First, we use their synthesis of the aforemen-
tioned broad range of STS and other literatures 
into the phenomenon of promissory narratives, to 
characterise these phenomena as being at once 

functional, utopian, contradictory, and selective. 
This approach aligns with the STS tradition for 
incorporating discourse analytical approaches to 
matters of language and power, such as critical 
discourse analysis (Blommaert & Bulcaen, 2000; 
Bucchi & Neresini, 2008; Mager & Katzenbach, 
2021), into systematic studies of socio-materi-
ally co-constitutive processes – digital sector 
growth and its evolving justi!cations, in our case. 
Regarding the above characteristics, function-
ality refers to the ability of expectation-setting to 
create lasting obligations, utopianism to how they 
foreground societal enhancement bene!ts over 
risks, contradiction to the maintenance of su$-
cient ambiguity to enrol support while evading 
critique, and selectiveness regarding the unique-
ness of the future-making pathways in question; 
“ignoring the paradox of relying on technology to 
solve problems brought about by earlier forms of 
technology” (Sovacool & Ramana, 2015: 98–100). 

Secondly, our operationalisation further draws 
on Sovacool and Ramana’s (2015) theorising of 
these phenomenological characteristics in terms 
of symbolic convergence theory (Bormann et al., 
2001), to explain promissory narratives’ broader 
appeal, via three processes, or mechanisms: 
dramatis personae (envisioned characters and 
actors and the dramaturgy associated with them), 
symbolic cues (set phrases and slogans), and 
rhetorical visions (the shared basis of a rhetorical 
community) (Sovacool & Ramana, 2015). Rhetor-
ical visions thus construed – as one dramaturgical 
component to generate appeal within the broader 
context of technological and promissory narra-
tives – lets us highlight under-studied patterns in 
the discourses of Big Tech and other tech sector 
actors. 

Sociotechnical entanglements 
Our second conceptual device is sociotechni-
cal entanglements, a longstanding focus in rela-
tional approaches to infrastructure (Star, 1999), 
which informs current investigations into global 
computing infrastructures and their societal and 
planetary anchoring, inclusive of planetary matter 
(Crawford, 2021). Multiple areas of entanglement 
have already been mentioned above; they include 
energy grids, systems, mixes and transitions agen-
das, along with associated market mechanisms 

Glefsen et al



104

and constructs, and by extension myriad and con-
tested meanings of sustainability. But even more 
than that, data centres as infrastructure also ena-
ble and stabilise entanglements between major 
corporations and the almost impossibly broad 
and indeterminate categories of the ‘digital’ and 
its ‘publics’ writ large. This all indicates a near in!-
nite scope for ‘infrastructural inversions’ (Bowker 
& Star, 2000) that might analyse the socio-tech-
nical and socio-ecological formations that data 
centres uphold, if one seeks to follow the call of 
Edwards et al. (2024) to study data centres by look-
ing beyond the centres themselves. Two strands of 
on-going social scienti!c research on data centres 
in particular, might bene!t from this approach. 

The !rst of these strands is temporal and can 
be exempli!ed by Velkova’s (2023) recent study 
into the decommissioning of an Equinix data 
centre which had been operating in a repurposed 
bunker in Helsinki, Finland. She explored themes 
of obsolescence and the paradoxically generative 
and degenerating aspect of infrastructure (Howe 
et al., 2016; Tilson et al., 2010; Gjefsen & Johansen, 
2023) and called for greater attention to processes 
of disassembly and re-composition, and changing 
constellations existing through and around data 
centres (Velkova, 2023: 443–444; see also Velkova 
& Plantin, 2023). Against the backdrop of such 
single case studies, the scale of data centres’ 
global growth and entanglements, suggest that 
studying their life cycles (and associated prom-
issory narratives) in the aggregate, could also 
make useful inroads to on-going interpretative 
work concerned with infrastructures end-of-life, 
maintenance and decay (Jackson, 2014; Denis & 
Florentin, 2024; Ramakrishnan et al., 2021). 

The second strand of inquiry is relational and 
rooted in long-standing debates about the cumu-
lative ‘sustainability impacts’ of ICT vis-à-vis its 
global footprints, and in particular the so-called 
ICT footprinting debates recently summarised by 
Pasek et al. (2023), discussed above. They propose 
a relational approach restricted to well-de!ned 
relationships, where climactic and geographical 
di"erences combined with the awareness that 
fibreoptic cables are comparatively unobtru-
sive (from a carbon footprint point of view), and 
argue that the global internet could be climac-
tically optimised through a focus on “network 

shapes, rather than scales” (Pasek et al., 2023: 9). 
For this strand of research, we point to a need to 
analytically reconnect the growth in and socio-
ecological impacts of data infrastructures as 
material artefacts, to the social forces including 
very particular forms of commercial actors and 
associated dynamics (Khanal et al., 2025; Leclercq-
Vandelannoitte & Bertin, 2024; Birch & Bronson, 
2022; Crawford, 2021).

Research design 
Our goal has been to expand on existing criti-
cal research into the tech sector by studying dis-
courses on data infrastructure. While elements 
such as !breoptic cables and digital waste could 
have been equally relevant to examine, we chose 
to focus on data centres given their centrality to 
both hopes and contestations of the digitalisa-
tion-sustainability relationship with the advent of 
generative AI. We wanted to study major corpora-
tions in the data centre !eld, but this posed classi-
!cation challenges since relevant corporations are 
organised di"erently (for instance as conglomer-
ates) and may be both operators, providers and 
customers of data centres; much of companies’ 
contributions to public and policy discourses are 
also articulated via industry associations. Our 
solution was to de!ne three broad actor catego-
ries while also recognising that signi!cant overlap 
exists between them. The !rst category is Data 
Centre Operators, which are often categorised as 
Big Tech, where some companies are both cloud 
operators, providers and customers, like AWS and 
Azure, while others, like Meta, operate data cen-
tres dedicated to internal use by the company. The 
second category is Data Centre Providers that to 
a greater degree specialise in o"ering infrastruc-
tural services to third parties. The third category 
is Data Centre Industry Associations and initiatives 
that are regional and national in scope and tend 
to have both Operators and Providers as members 
or signatories (Table 1). 

These entities di"er in many ways and have 
released a wide range of grey literature such as 
press releases, reports, white papers and policy 
briefs, as well as report series including !nancial 
reports and reports on sustainability, ‘CSR’ 
(corporate social responsibility), and ‘ESG’ (envi-
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ronmental, social, and governance) aspects. Addi-
tional communication formats target broader 
publics or prospective customers, such as GCP’s 
video tours of selected data centre locations (GCP, 
2016), and Azure’s visualisation of their global 
infrastructure in a navigable world map interface 
(Azure n.d.). 

Despite the variation between actors and their 
communication formats, our concern was with 
one activity they all engage in: the formulation of 
promissory narratives about data centres and AI in 
relation to sustainability. We wanted to study the 
simultaneously socially conditioned and socially 
constitutive aspects of discourses (Blommaert 
& Bulcaen, 2000; Sovacool & Ramana, 2015). 
We sought to do so via three aspects, namely 
(a) conceptual linkages between infrastructure 
and sustainability, (b) changes to these linkages 
alongside the 2020s’ still unfolding surge in 
attention, investment, and concern about genera-
tive AI and its planetary footprints, and (c) the role 
of anticipating and addressing counterclaims and 
criticisms. 

Given this scope and our qualitative and inter-
pretative ambitions, we aimed for an explorative 
research design. Because there is a comparative 
shortage of publicly released documents from 
industry associations, compared with data from 
corporations, only a small number of sources 
were included from those actors after manual 
searches of each association’s website. Overall, 
our inclusion criteria that allowed us to assemble 
material relevant to our research goals were as 
follows.

To understand actors’ conceptualisation of 
the relationship between infrastructure and 
sustainability, (a) we limited inclusion to those 
!ve companies that hosted high-level category 
websites for each of the three topics of regionality, 
infrastructure, and sustainability (AWS, Azure, GCP, 

Equinix, and Meta) at the time of data collection, 
April-July 2024. In cases where company websites 
were di"erentiated by reader region, we opted for 
European and/or US versions. We also included 
two industry association reports with dedicated 
sections on sustainability of sectoral growth, for a 
total of 16 sources.

To explore how conceptual linkages have 
changed in the wake of generative AI (b), we 
wanted to compare older and newer company 
reports, but discovered that even though annual 
sustainability reports and similarly titled publi-
cations were published by nearly all targeted 
companies, most such report series had 
undergone such signi!cant changes in structure 
and scope over time as to make direct compari-
sons di$cult. Therefore, we restricted inclusion 
to those five companies where annual report 
series of consistent structure and scope had been 
published for at least the last !ve years (AWS, 
GCP, Equinix, Digital Realty, and NTT), opting for 
reports up to ten years old when available. We 
also included one report series from the Dutch 
Data Centre Association. The date range of these 
12 sources spans from 2017-2024. 

Finally, to capture how corporations are 
addressing criticisms and counter claims (c), we 
conducted a search for news articles indexed 
at the industry forum Data Centre Knowledge, 
which includes original reporting as well as 
reposted articles from Bloomberg News and other 
sources. A long list of ~40 articles was generated 
by searching for ‘[company] data centre sustain-
ability’ and manually screening articles to identify 
the first five hits that cited named company 
sources in connection with explicit concerns 
about industry development prospects. Two 
coders then independently read and ranked each 
list entry by degree of analytic relevance to our 
research objectives to produce a harmonised 
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Table 1. Corporate data centre actors analysed 

Operators (‘Big Tech’) Providers Industry Associations
Amazon Web Services
Azure (Microsoft)
Google Cloud Platform
Meta
IBM Cloud%

Equinix
Digital%Realty
China Telecom
Nippon Telegraph and Telephone
China Unicom

Asia-Paci!c Data Centre Association
German Datacentre Association
The Dutch Data Centre Association
The Norwegian Data Centre Industry
Climate Neutral Data Centre Pact
The Data Centre Coalition (US)
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short list of 14 news articles. Supplementing this 
list was a series of 5 short briefs published by the 
Norwegian Data Centre Industry on data centre 
myths. The data range of these 19 sources spans 
from 2016 to 2024. The resulting data set is listed 
in Appendix A.

A thematic coding protocol was then devised 
to identify salient themes and examples from 
each of the above data categories, with particular 
emphasis on recurring rhetorical visions, as we 
return to below. Two co-authors carried out 
thematic coding in parallel with regular meetings 
to compare interpretations and !ndings. Word 
frequency searches were also carried out to illus-
trate changes in relative emphasis over time. 

Although the selection logic has sought to 
include a wide geographical range, the actors 
studied are predominantly based in European and 
US contexts. Although the result of a consistent 
analytical approach therefore, the resulting 
empirical basis is far from exhaustive; alternative 
research avenues are proposed in the conclusion. 

Eight rhetorical visions and their 
sociotechnical entanglements
This section identi!es eight sets of combinations 
of rhetorical visions, characters and actors, and 
symbolic cues, before discussing their sociotech-
nical entanglements (Table 2). Importantly, these 
con!gurations of elements are not mutually exclu-
sive or discrete but co-exist as a range of stances 
that actors selectively draw on in di"erent situa-
tions to emphasise ways that data centres hold 
signi!cance for questions about the growth-sus-
tainability relationship. 

Neutralisable via o!setting
The !rst rhetorical vision of data centres portrays 
them as neutralisable from a climate perspective 
given the potential for carbon o"sets, as exempli-
!ed via the high attention placed on targets and 
indicators pertaining to e$ciency improvements 
and the offsetting of planetary impacts (fossil-
based energy, carbon emissions, and greenhouse 
gas emissions). Both operators and providers rely 
heavily on this rhetorical vision. While some varia-
tion exists, metrics are consistently foregrounded 
in company language around the merits of their 

data centres and appear to suggest an e"ort to 
zero out the sector’s primary ecological impacts 
using labels such as ‘energy-saving data centres’ 
(NTT, 2015: 41), ‘water positive’ (Amazon, 2024: 
41), ‘net-zero’, and ‘100% renewable’, along with 
power usage effectiveness (PUE) rates approxi-
mating 1.0, all of which contribute to this rhetori-
cal vision. Following our theoretical framework, 
this rhetorical vision strand is functional through 
selective remembrance insofar as that which is 
amenable to offsetting and aggregation takes 
focus over qualitative aspects such as local com-
munity experiences, or area use and biodiversity 
implications. Moreover, Google’s recent decision 
to stop buying cheap o"sets in the wake of fore-
casts for AI’s accelerating resource requirements 
could indicate limits to how useful or maintain-
able this rhetorical vision is long term (see also 
Markusson et al., 2017). 

Planetary control panel 
The second rhetorical vision depicts data centres 
as essential components of planetary control pan-
els, and its logic rests upon the cumulative useful-
ness of big data – organised and made accessible 
through interfaces for searching, analysis, view-
ing and tracking socio-environmental concerns 
to offer “a living, breathing dashboard for the 
planet” (Google, 2016: 1). The rhetorical vision is 
accompanied by suites of software solutions such 
as Google’s ‘Carbon sense’ tools, and it is integral 
to the continued expansion of digital services and 
platforms by data centre operators. A functional 
contradiction or tension can be seen between 
this rhetorical vision’s emphasis on currently avail-
able data, and separate visions of emergent, yet-
unknown but promising aspects of AI and the 
infrastructures that enable it (below). 

Sustainability enablers
The third rhetorical vision around data centres 
as sustainability enablers speaks to the indispen-
sability of digital infrastructure for a broader and 
mutually reinforcing digitalisation-sustainability 
dynamic, aligned with that of twin transitions 
(Fouquet & Hippe, 2022). The functional emphasis 
of the rhetorical vision is to present data centres 
as obligatory passage points (Callon, 1984) for the 
sustainability efforts of other societal actors. It 
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is most expressed by data centre operators, and 
exempli!ed by Google’s emphasis on AI for sus-
tainability, to which we return below. 

Better at scale
The fourth rhetorical vision depicts data centres 
as ‘better at scale’. This rhetorical vision is espe-
cially visible among hyperscale-operators such as 
Amazon and Google, with less emphasis among 
providers such as Equinix and Digital Realty. The 
rhetorical vision centres on the relative advan-
tages of hyperscale facilities and aligns closely 
with the logic of the e$ciency measures under-
pinning the neutralisable via o"setting rhetorical 
vision, pitting hyperscale operators against other 
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Table 2. Eight distinct corporate rhetorical visions of data centres

Rhetorical visions 
of data centres as...

Description Characters and actors Symbolic cues

Neutralisable via 
o"setting

Data centres as targets 
of e$ciency and 
o"setting

Employees as ‘tireless 
optimisers’

‘energy-saving’, ‘Water positive’

Planetary control-
panels

Data centres 
underpin increasingly 
sophisticated choices

Informed decision-makers, 
contrasted by poor 
decisions due to lack of 
information

‘dashboard for the planet’

Sustainability 
enablers

Data centres 
as obligatory 
passage points for 
sustainability e"orts

Public and private actors 
requiring increased 
computing capacities 
to realise sustainability 
ambitions

“help our suppliers build, 
measure, and act on ... 
sustainability”, “enable others ... 
to use AI for both mitigation and 
adaptation.”

Better at scale Hyperscale data 
centres are also closest 
to sustainability

Large market actors 
outperforming smaller 
ones

“3.6 times more energy e$cient 
than ... enterprise data centres”, 
“use 50% less energy than 
typical data centres.”

Accelerating 
promise while 
decelerating harm

Technological 
prospects 
outweighing socio-
ecological risks

Operators enabling 
new possibilities while 
neutralising harms

“carbon footprint ... growing 
more slowly than our business”, 
“pushing the boundaries ... in 
sustainability ... while embracing 
the growth of AI”

Growth dependent Data centres enable 
and require increasing 
company growth

Company strategists 
reconcile sustainability and 
market performance

“opportunities for growth will 
be found in the issues for which 
society expects solutions”, 
“business opportunities from 
climate-related initiatives”

Evidence machines Data centre 
use converts to 
environmental 
accounting records

Computing customers 
purchasing evidence of 
sustainability

‘Green Power Reports’, 
“customers can claim renewable 
energy coverage”

Transition 
mechanisms

O"setting mechanisms 
prompt clean energy 
development

Data centre operators as 
transition !nanciers

“bringing more renewable 
energy generation sources 
online”

data centres: “compared with Google, the average 
data centre uses nearly six times more overhead 
energy for every unit of IT equipment energy” 
(Google, 2016: 17). 

A degree of tension or contradiction may be 
visible between this rhetorical vision and that 
of sustainability enablers above with respect to 
locating agency, and a question opens up about 
which societal actors the new and improved 
sustainability practices of the future should be 
expected to come from. A selective remembrance 
can also be discerned in so far as the implication 
is that sustainability is enhanced via continu-
ously centralised dominating tech actors rather 
than through some decentralised form. Paradoxi-
cally (Gjefsen & Johansen, 2023), the increasing 
monopolisation is thus in one sense supported by 
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the evidenced hyper-e$ciency of hyperscale data 
centres, which give legitimacy to claims of having 
the most sustainable operations. 

Accelerating promise while decelerating 
harm
The fifth rhetorical vision sees data centres as 
more promising than harmful. Here, the focus is 
on addressing the trajectories of the sector’s plan-
etary impacts vis-à-vis future expectations of pro-
jected sustainability bene!ts, and stressing the 
contrasting rates of acceleration between the two: 

amidst the growth of our Company driven by 
AI and other technologies, we recognise our 
responsibility to lead in sustainable practices and 
contribute to a healthier planet. … we remain 
dedicated to pushing the boundaries of what 
is possible in sustainability and operational 
performance while embracing the growth of AI and 
other emerging industries (Digital Realty, 2023: 3).

Functionally, the rhetorical vision claims novelty 
by depicting (neutralisable via offsetting) data 
centres as evidence for decoupling: “our carbon 
footprint has been growing more slowly than 
our business— proof that economic growth can 
be decoupled from environmental impact and 
resource use” (Google, 2016: 3). Moreover, the 
strands of digital accumulation that lie behind 
growing ecological footprints of the sector are 
not di"erentiated, as the future potential makes 
it unnecessary to problematise the relative social 
costs or bene!t of di"erent tendencies acceler-
ating digital acceleration. A contradiction can 
be seen in relative emphasis between the plan-
etary control panel and the more promising than 
harmful rhetorical vision, with the former resting 
on currently existing computational potential 
and the latter resting on yet-uncertain bene!cial 
implications of AI. Both data centre operators and 
providers employ this rhetorical vision.

Growth dependent
The sixth rhetorical vision portrays data centres as 
growth dependent, as simultaneously vehicles for 
and dependent on continued company growth, 
with reference to societal (market) trends of the 
increasing urgency of sustainability concerns. The 

rhetorical vision is employed by data centre oper-
ators and by providers. For example, Digital Realty 
(2018: 3) writes that “We see business opportuni-
ties from climate-related initiatives reaching an 
in#ection point … We recognise these trends as 
transformational business opportunities”. NTT 
(2015: 4), similarly, states that “opportunities for 
growth will be found in the issues for which soci-
ety expects solutions. In other words, our business 
and CSR initiatives cannot be separated, and nei-
ther can our Medium-Term Management Strategy 
and the ful!lment of our social responsibilities”.  

Evidence machines
A seventh rhetorical vision is of data centres as 
‘evidence machines’; useful infrastructure whose 
environmental performance in carrying out com-
putational duties for clients can also generate 
reports ready-made for customers’ environmental 
reporting purposes. This rhetorical vision is par-
ticularly central to the business models of data 
centre providers. Here, the (neutralisable via o"-
setting) data centres’ performance becomes mar-
ketable as a sustainability service in itself, attuned 
to environmental monitoring regimes, as exem-
pli!ed via the Green Power Reports marketed by 
Equinix, which we return to below. 

Transition mechanisms
Finally, an eighth rhetorical vision of data centres 
as transition mechanisms is employed by opera-
tors and providers alike. This rhetorical vision is 
commonly raised in report sections dealing with 
the purchasing strategies for o"sets, where the 
relative merits of di"erent market mechanisms for 
o"setting are discussed. Frequently too, it refers 
to geographical variation and the availability of 
renewable energy in electricity grids in world 
regions: 

We believe data centres can leverage their 
large electricity loads for positive social and 
environmental impact. Equinix’s 100% renewable 
energy goal is bringing more renewable energy 
generation sources online both locally and 
regionally in order to address the urgent need to 
move utility grids away from fossil fuels to address 
climate change (Equinix, 2023: 22).
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Functionally and selective remembrance is in play 
insofar as this rhetorical vision rests on a notion of 
increasing energy needs intimately tied with pros-
pects for company and activity growth, rendering 
irrelevant questions about reducing usage, inten-
sity, and acceleration.  

Entanglements, temporality, 
integration and discontinuity in 
corporate sustainability discourse 
With the above rhetorical visions in mind, we 
now turn to the material entanglements of these 
promissory narratives and discourse, as well as 
how connections between digitalisation and sus-
tainability (with and via data centres) are shifting, 
amid the unfolding surge of attention and con-
cern around AI. 

Sociotechnical entanglements and 
temporalities 
Although Section 5 focuses on the discursive 
aspects of eight rhetorical visions rather than the 
studied companies’ quantified environmental 
performance, there are multiple entanglements 
implicit in these narratives, that appear increas-
ingly entrenched once one considers the gap 
between the sector’s rising absolute footprints 
and its performance when market-based o"set-
ting mechanisms are taken into account. The lat-
ter of these trends – generally foregrounded in 
reports – suggests steady progress. Decreases are 
seen among those who report on carbon inten-
sity, expressed as CO2 equivalent emissions per 
USD of gross merchandise sales (Amazon, 2018, 
2023), or of revenue (Google, 2016; Equinix, 2015), 
a trend Amazon’s cites as evidence of “how we 
are working to decouple emissions growth from 
business growth” (Amazon, 2023: 11). And in terms 
of renewable energy coverage, there is a marked 

rise among most companies over the surveyed 
time period; Google, Amazon, Equinix and Digital 
Realty all report high increases in their renewable 
energy ratio (up from 44 to 100% for Google, up 
from 50 to 100% for Amazon, up from 41 to 96% 
for Equinix and from 30 to 66% for Digital Realty). 

But as was explained earlier in section 2, 
o"setting mechanisms conceal absolute trends. 
Absolute numbers for greenhouse gas emissions 
as well as for energy usage show that the same 
period has been marked by rapid growth of data 
centre infrastructure and activity. Table 3 shows 
a sample of reported greenhouse gas emissions 
(location-based scope 2 emissions, which includes 
data centre operations but not compensations 
attributable to marked-based o"setting mecha-
nisms), illustrating marked growth in both cate-
gories between the older and newer reports 
examined (as is also closely tracked by numerous 
other industry observers, such as the New Climate 
Institute). When it comes to energy consumption, 
Google reports a more than four-fold increase 
between 2015 and 2023 and admits that as they 
“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” (Google, 2024: 31). Amazon does not 
publicise its energy usage but have recently raised 
concerns by changing its approach to carbon 
offsetting verification (Furness, 2024). Google 
meanwhile has also recently abandoned its claim 
to carbon neutrality via o"sets (Rathi, 2024). 

What these indicators fail to convey, of course, 
are the extensive planetary and societal entan-
glements that are associated with the growth 
of the data centre sector. These include human 
activity along associated global material supply 
chains and extractive practices (Valdivia, 2024; 
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Table 3. Absolute changes in reported greenhouse gas emissions and energy consumption for Equinix, Digital 
Realty and Google 

Greenhouse gas emissions (mt 
CO2e)

Energy consumption (GWh)

From To From To

Equinix (2015 v 2023) 1 122 413 2 610 200 2 600    8 170 

Digital Realty (2018 v 2023) 2 770 400 3 451 583   6 448 11 368 

Google (2015 v 2023) 2 694 531 9 252 900   5 743 25 307 
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Crawford, 2021), but also the changing con!gu-
rations of emerging renewable energy land-
scapes that are increasingly monopolised by Big 
Tech (Brodie, 2024). Both are sites of important 
tensions between the sustainability discourses of 
tech sector actors (enabled partly by o"setting-
based accounting practices), and the human and 
planetary e"ects of the sector’s growth writ large. 

In terms of temporalities (Velkova, 2021), we 
see that Big Tech’s discourses and their evidence 
for neutralisation grow increasingly entwined 
with parallel future-oriented efforts in areas 
such as global and national decarbonisation and 
renewable energy transitions via !nancing mech-
anisms. Growth dependencies emerge laterally, as 
claimed advancements towards sustainability and 
its enablement within one sector (tech), becomes 
part and parcel of the !nancing of advancement 
in the form of expansion of another (renewable 
energy). Thus, the tech sector’s sustainability 
entanglements also extend to the types of issues 
currently scrutinised as ‘green extractivism’ (Bruna, 
2022) and ‘dispossession by decarbonisation’ 
(Sovacool et al., 2021), not least via geopolitical 
tussles and scrambling for rare earth minerals 
(Walter et al., 2025; Edwards et al., 2024). 

Entwining economic growth prospects with 
sustainability efforts may be dismissed as an 
unsurprising genre trait of corporate sustain-
ability reporting. However, the need to scrutinise 
how this is done becomes acutely necessary when 
a sector’s claim to societal value is so deeply tied 
to the enablement of sustainability as the tech 
sector increasingly is; this is where the analytical 
resources of STS complement those of scholarship 
in post- and de-growth. Attention in STS to rhetor-
ical visions and entanglements helps show how 
the legitimacy for an overarching view of what we 
might venture to call a kind of ‘precision sustain-
ability’ via computing, draws credible largely from 
the continued data capture and platform devel-
opment for economic growth within the sector 
in ways that echo forms of ‘performative lock-in’ 
identi!ed in other STS research on national AI 
strategies (Bareis & Katzenbach, 2022). 

Data centres and sustainability intertwined
Across the surveyed documents, Big Tech and 
other tech corporations appear to consciously 

integrate sustainability considerations into por-
trayals of digital infrastructure, where concep-
tions of sustainability focus primarily on a handful 
of environmental impact parameters. All the 
researched companies acknowledge their signi!-
cant environmental impact and signal active steps 
to mitigate it. 

Among operators, prominent programs 
and pledges include Google’s o"ering of tools 
such as the “Google Cloud Region Picker” to 
help customers select cloud regions based on 
carbon footprint, price, and latency (Google, 
n.d.-b). They claim to be matching “100% of the 
energy consumed by our global operations with 
purchases of renewable energy, so every Google 
Cloud product you use has zero net carbon 
emissions” (Google, n.d.-a). Google also states 
that its data centres use 50% less energy than 
traditional systems, leverages AI to enhance 
operational e$ciency, and o"ers ‘Carbon Sense’ 
tools to help measure and reduce emissions 
(Google, n.d.-a). Similarly, Microsoft markets 
itself as having been carbon neutral since 2012, 
aims to become carbon negative by 2030, and 
holds forth a long-term commitment to compen-
sate for the company’s entire historical carbon 
emissions record by 2050 (Microsoft Azure, n.d.-a). 
The company describes its cloud infrastructure 
as an “incredible opportunity to give back to the 
communities where we operate,” highlighting 
aspirations for social as well as environmental 
responsibility (Microsoft Azure n.d.-a). Amazon 
Web Services (AWS) aims to power operations 
with 100% renewable energy by 2025 and reach 
net-zero carbon emissions by 2040, through a 
combination of renewable energy adoption and 
operational efficiency (AWS, n.d.). Meta claims 
to support its operations with 100% renewable 
energy while also focusing on water conservation 
and restoration (Meta, n.d.). It features a ‘global 
impact map’, detailing energy sources by location 
(Meta, n.d.).

Among providers, Equinix claims that “energy 
e$ciency and environmental sustainability are a 
part of everything we do,” professing a long-term 
goal of using 100% clean and renewable energy, 
and branding itself as “the world’s most expansive, 
secure and sustainable data centre platform” 
(Equinix, n.d.). And from the industry associations 
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side, the German Datacentre Association boasts 
activities to support municipal heat network infra-
structure, improve waste heat e$ciency, and tran-
sitioning to climate-neutral data centres by 2027 
(German Datacentre Association, 2023: 11). The 
Asia-Paci!c Data Centre Association, for its part, 
emphasises data centres as significant buyers 
of renewable energy, thus driving demand for 
renewable energy development and in#uencing 
the transitioning of global energy mixes (APDCA, 
2023: 4).

These examples show how tech actors’ implicit 
scales of sustainability vary and range from global 
to local. The geographical scope of cloud infra-
structure is depicted in broad terms and is often 
divided into regions that can represent entire 
countries or large cities. Prominent examples of 
this are Google’s ‘Cloud Region Picker’, the AWS 
‘Global Infrastructure Map’, and Microsoft Azure’s 
uses of the term ‘region’ when talking about 
sustainability at scale (Google, n.d.-b, AWS, n.d., 
Microsoft Azure, n.d.-a). These tools allow users to 
visualise data centre locations and select services 
based on speci!c metrics, including the option 
to prioritise a lower carbon footprint. The global 
scope is however also emphasised by the mention 
of ‘planetary observation,’ suggesting a commit-
ment to utilising data for analysing environmental 
changes on a worldwide scale (Google, n.d.-c).

Overall, then, both operators and providers 
seem to present their data centre operations 
through a dual conceptualisation of sustainability. 
On the one hand, companies selectively (Sovacool 
& Ramana, 2015) relate data centres to sustain-
ability via a set of parameters against which data 
centres can be measured, emphasising indicators 
for carbon neutrality, renewable energy, energy 
e$ciency, and water usage. Google, Microsoft, 
AWS, and Equinix all highlight these categories 
prominently on their company websites. But, 
on the other hand, the companies also position 
sustainability as a marketable service offered 
through their cloud platforms and infrastructures, 
enhancing sustainability for other users via meas-
urement, data analysis, and resource management 
tools. In Sovacool and Ramana’s (2015) terms, this 
connection-making is functional in the sense of 
a$xing digital infrastructures to societal needs 
and simultaneously attracting resources. And 
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although present among both company catego-
ries, this aspect is somewhat more pronounced 
among operators in Big Tech, as exempli!ed by 
Google’s ‘Carbon Sense’ and ‘cloud picker’ tools 
and the trend among Big Tech companies to 
develop analytical products that help businesses 
demonstrate evidence of sustainability progress. 
Industry-wide initiatives like the Climate Neutral 
Data Centre Pact also signal collective e"orts to 
self-regulate in anticipation of coming European 
Union mandates (Sverdlik, 2021). 

The source materials also gives some indication 
of how criticisms and counterclaims are perceived 
and anticipated by corporations. Media coverage 
highlights multiple critical concerns regarding 
the data centre industry, particularly focusing 
on sustainability and community concerns in 
response to the AI boom. Confronting these, 
Microsoft, for instance, emphasises a commit-
ment to enhancing the ‘environmentally friendly’ 
aspects of AI rather than slowing its expansion: 
“We fundamentally believe that the answer is not 
to slow down the expansion of AI but to speed up 
the work needed to make it more environmen-
tally friendly” (Bloomberg News, 2024). Anticipa-
tion of possible local resistance to data centre 
construction (Shapiro, 2022), such as in relation 
to water usage (Butler, 2022) is also evident. AWS, 
for instance, emphasises the company’s vast size 
as a source of community support, stating, “We 
believe deeply in using our scale for good and 
using our resources to strengthen communities 
where our employees live and work” (Shapiro, 
2022). These examples suggest a level of utopia-
nism (Sovacool & Ramana, 2015) in corporations’ 
connections between data centres and sustain-
ability. It also appears that countering perceived 
misconceptions about data centres’ physical 
requirements and their role in energy consump-
tion is a priority for industry actors, as exempli!ed 
by the Norwegian data centre industry associa-
tion’s published set of briefs debunking common 
‘myths’, such as ones concerning cryptocurrency 
mining, energy demands and a lack of local 
workplace-creation (Norsk Datasenterindustri, 
n.d.). In summary, data centre actors promote a 
dual conceptualisation of sustainability as both 
a feature of their material infrastructure, and as 
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attainable via cloud services that are pivotal to 
societal sustainability e"orts. 

The AI surge and (dis)continuities in data 
centre-sustainability relations
Turning to changes over time associated with the 
surge in attention to AI, we find that data cen-
tres have been a stable focus of reported energy 
e$ciency and decarbonisation e"orts across all 
actors throughout the studied period, 2015-2024. 
What is surprising and striking however are the 
continuities and discontinuities that appear in 
promissory narratives around data centre sus-
tainability after the uptick of attention around AI 
and its planetary footprint in later years. Broadly 
speaking, whereas older reports tend to focus on 
neutralising and optimising data centres’ perfor-
mance in narrowly de!ned technical and quan-
titative terms, newer reports increasingly take 
a view of digital infrastructure vis-à-vis sustain-
ability as one of long-term enablement via digital 
expansion, with data centres as necessary passage 
points. Reports explicitly engage with long-term 
projections of computing’s energy needs, which 
they admit are high but are generally described as 
uncertain and ultimately justi!able, both in mon-
etary and planetary terms. Sustainability, here, is 
seen to manifest via societal users and cloud cus-
tomers, as new digital platforms, products, and 
services facilitate increasingly sustainable deci-
sions and actions, thus pitting trajectories towards 
sustainability as co-dependent on continued digi-
tal expansion. 

It is the very largest Big Tech companies 
who appear to be the most capable of crafting 
elaborate packages and suites of sustainability-
enabling services, indicating that the growth 
trajectory is also one that will further reinforce 
these actors’ dominance in the tech sector. 
Examples of this are found in introductory 
chapters from the more recent set of company 
reports, signed by corporate leaders. For example, 
Google’s Chief Sustainability O$cer stresses the 
urgency of taking advantage of AI’s potential, 
noting that “scaling AI and using it to accelerate 
climate action is just as crucial as addressing the 
environmental impact associated with it” (Google, 
2024: 3), while Amazon’s Chief Sustainability 
O$cer similarly states: “We also see an opportu-
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nity to use AI to address sustainability challenges 
at an unprecedented scale” (Amazon, 2023: 4). 
Digital Realty’s President and CEO writes “we 
remain dedicated to pushing the boundaries of 
what is possible in sustainability and operational 
performance while embracing the growth of AI” 
(Digital Realty, 2023: 3). Google’s latest report also 
quotes recognisable authority !gures on climate 
change economics and equity as referencing 
AI’s prospects as an: “unparalleled opportunity 
to transform the narrative in the Global South 
to sustainable growth and development while 
meeting their future energy needs” (Damilola 
Ogunbiyi quoted in Google, 2024: 11) and to 
“unlock new growth that is sustainable, resilient, 
and equitable—whilst managing the immense 
and urgent risks of climate change, biodiversity 
loss, and pollution” (Nicholas Stern quoted in 
Google, 2024: 10). 

When comparing older and newer reports, 
word frequency searches show that attention to 
data centres in companies’ sustainability reporting 
has grown for four of the !ve companies in the 
surveyed period, by as much as 150% in the case 
of Amazon, and with only Digital Realty exhibiting 
a decline. But interestingly this trend of rising 
relative emphasis coincides with a shift where 
data centres have moved from taking front stage 
in chapter hierarchies of earlier reports to a current 
situation where content pertaining to data centres 
have been distributed across report sections. 
For example, older Google and Amazon reports 
dedicated entire top-level chapters to data centre-
speci!c topics (‘Designing e$cient data centres’ 
and ‘Sustainability in the cloud’, respectively 
(Google, 2016; Amazon, 2018)). Newer reports, by 
contrast, distribute data centre information across 
sub-chapters on ‘Carbon’, ‘Carbon-free energy’, 
‘Waste and circularity’ and ‘Water’ (Amazon, 
2023), or on ‘Net-zero carbon’, ‘Water steward-
ship’ and ‘Circular economy’ (Google, 2024). AI, 
on the other hand, now !gures front and centre 
of Google’s newest report, whose four substantive 
chapters are ‘Introduction’, ‘AI for sustainability’, 
‘Our products’ and ‘Our operations’ (Google, 2024). 
Judging by coverage alone, then, data centres 
and their planetary inputs appear to be getting 
increasing attention even as this attention is also 
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diluted and increasingly woven into companies’ 
other scales and classi!catory systems. 

Both older and newer reports share an 
emphasis on renewable energy ratios, energy 
e$ciency, water use, and carbon intensity as the 
most common areas of focus in quantifying and 
making visible what companies are doing to reign 
in data centres’ ecological impacts. The relative 
e$ciency enabled by the sheer scale of Big Tech’s 
infrastructure underpins compelling arguments 
in favour of data centralisation and continued 
market dominance. Such arguments are already 
evident in older reports, such as Google’s claim 
in 2016 that “a business using Gmail alone can 
reduce the greenhouse gas (GHG) emissions 
impact of its email service by up to 98% compared 
with running email on local servers” (Google, 
2016: 55). Similarly, Amazon’s older report also 
draws comparisons to the median US enterprise 
data centre, stating that: 

AWS’s infrastructure is 3.6 times more energy 
e$cient [due to its] e$cient server population and 
much higher server utilisation [moreover, when 
factoring in] the carbon intensity of consumed 
electricity and renewable energy purchases […] 
AWS performs the same task with an 88% lower 
carbon footprint (451 Research as cited in Amazon, 
2018: 59).

In newer reports however, we also see the emer-
gence of new indicators and discourses, including 
ones dealing with social aspects of sustainability, 
such as the highlighting of local community con-
siderations around Google’s water replenishment 
initiatives, and Amazon’s inclusion of targets and 
progress towards AI and cloud workforce ‘skilling’, 
and the distribution of ‘cloud computing credits’ 
in support of global health equity (Amazon, 2023). 
Echoing the regionalisation of sustainability dis-
courses identi!ed above, we also see an increased 
differentiation between regions when it comes 
to reporting on where companies operate using 
‘clean’ energy (Equinix, 2023), with Google’s most 
recent report breaking down their reports for PUE 
rates, water usage and the rates of ‘carbon free 
energy’ across nations and regions (Google, 2024). 

Several products and services are portrayed as 
fostering sustainability via the activities of other 
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societal actors, thus commodifying the tech giants’ 
ability to quantify environmental performance 
on which clients’ computing resources depend. 
Equinix o"ers ready-made sustainability reporting 
via its infrastructure and positions itself as:

The clear partner of choice to help our customers 
track and achieve their sustainability goals while 
managing an increasingly complex global power 
landscape. […] we o"er Equinix Green Power 
Reports (GPRs), whereby customers in our data 
centres can claim renewable energy coverage and 
quantify their greenhouse gas emissions based 
on their footprint. GPRs are calculated based on 
the Greenhouse Gas (GHG) Protocol and empower 
customers to track progress against their own 
sustainability goals and reporting while leveraging 
our e"orts which support the decarbonisation of 
our customers’ supply chains (Equinix, 2023). 

Google (2014: 18) states that: “[t]hrough our prod-
ucts, we aim to help individuals, cities, and other 
partners collectively reduce 1 gigaton of carbon 
equivalent emissions annually by 2030”, while 
acknowledging that continued digital expansion 
also means more and bigger data centres: 

In 2023, our total data centre electricity 
consumption grew 17%, despite maintaining a 
100% global renewable energy match. As Google’s 
infrastructure continues to power the digital 
transition, providing numerous economic bene!ts 
across the globe, we expect this trend to continue 
in the future (Google, 2024: 12). 

In response they support ‘AI for sustainability’ via 
two efforts: “boldly accelerating climate action 
with AI” and “responsibly managing the resource 
consumption of AI” (Google, 2024: 10). Here, the 
generative, predictive, interventionist and mana-
gerial prospects for AI that o"ers greater insight 
and control of planetary systems – the areas where 
Google might continue to expand their platforms 
and product o"erings – are weighed against the 
responsible management of the accompanying 
resource consumption, continuing the empha-
ses on infrastructure efficiency and emissions 
control while also extending these e"orts to the 
realm of ‘model optimisation’. Efficiency efforts 
in infrastructure now extend to the micro level of 
chip hardware e$ciency (Google, 2024: 13; Rella, 
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2024). NTT, too, describes a strategic reorienta-
tion towards market growth accompanied by and 
integrated with growing production of ever-more 
e$cient infrastructural micro-components (NTT, 
2023: 42).

In these ways, AI’s incorporation and uptake 
by the companies is both integral to promissory 
narratives of continued !nancial growth, and in 
harmony with future sustainability, so that such 
promises remain both functional, utopian, and 
selective (Sovacool & Ramana, 2015). In this way, 
our analysis of the corporate actors’ promissory 
narratives, based on Sovacool and Ramana’s 
(2015) framework for rhetorical visions, holds 
relevance for higher-level studies of collective 
imaginations as well, including ones focused on 
sociotechnical imaginaries concerning the rela-
tionship between digitalisation and sustainability. 
There, too, an implicit case for sustainable growth 
appears to hinge on continued accumulation and 
centralisation of information-based activity with 
and via Big Tech actors, in so far as the e$ciency 
of hyperscale data centres relative to smaller ones 
makes tech giants’ solutions ecologically prefer-
able to those of their competitors. 

Conclusion and implications 
for future research 
Our study has used the rapid expansion of the 
global data centre sector in recent years as a con-
text for exploring what roles data centres and AI 
play in evolving discourses around digital sustain-
ability among Big Tech and other tech actors. We 
have identified eight rhetorical visions that are 
employed by di"erent members of the tech sec-
tor, while also highlighting variation in when and 
how these are used and by whom. 

Critically, we have shown that promises of 
sustainability enablement with and via the 
expansion of digital infrastructure are intensifying 
alongside (and likely in response to) the recogni-
tion that the energy and other planetary inputs 
to computing are still on accelerating trajectories. 
Older sustainability reporting and other corporate 
communication appeared to depict data centres’ 
ecological footprints as in principle curtailable 
and amenable to neutralisation via measures 
such as e$ciency, optimisation and o"setting. 

By contrast, more recently accelerating rates of 
sectoral expansion amid the AI boom appear to 
have undercut such lines of reasoning and forced 
a shift towards sustainability promises predicated 
precisely on continued growth and concentra-
tion of computing power. This tendency is most 
overtly expressed by Big Tech actors, whose 
sustainability claims increasingly appear to hinge 
on the prospects for new and improved practices 
that may be adopted by other societal actors via 
their emerging platforms and services, so that it 
is Big Tech actors’ hyper-e$cient infrastructures 
in particular that are depicted as an obligatory 
passage point towards societal sustainability. In 
the process, the onus of living up to such promises 
is shifted away from owners and operators of 
digital infrastructures alone, and increasingly 
also becomes shared by future prospective 
customers and users, rendering complicity in 
the ecological footprints of computing all-perva-
sive while rhetorically con#ating sustainability-
promises with other drivers of continued tech 
sector expansion. That Big Tech retains a central, 
enabling, and expanding role for themselves thus 
lies at the very core of the discursive dynamic 
around data centres.

We have followed the call of Edwards et al. 
(2024: 12) to use data centres as an entry-point for 
scrutinising “the modes and modalities by which 
Big Tech impacts and increasingly shapes society 
and alters planetary conditions”, and in so doing 
we have aimed to contribute to multiple litera-
tures. Firstly, rhetorical shifts may serve to distract 
from absolute sectoral growth and an aggregate 
potential for the kinds of infrastructural unmaking 
that Velkova (2023) has gestured towards at the 
individual case level. 

Secondly, as a contribution to cross-fertilisation 
between STS and post- and degrowth scholarship, 
our study indicates how interpretative studies 
of rhetorical visions and sociotechnical entan-
glements from the former can enrich the appre-
ciation for political and ideological mechanisms 
surrounding infrastructure in the latter (Pansera et 
al., 2024). This contribution is particularly relevant 
for the nascent conceptualisations of ‘growth 
dependencies’ in post- and degrowth scholarship, 
which has so far been concerned more with quan-
ti!able relations across societal systems (Janis-
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chewski et al., 2024; Keyßer et al., 2024) than with 
rhetorical and promissory dimensions of growth. 
Our view is that juxtaposing and integrating 
studies of growth trajectories with rhetorical shifts 
around technology, as we have done here, o"ers a 
promising way forward for these !elds. 

Finally, as a contribution to the special issue, 
our article also provides a basis for cautioning 
against analytically separating data infrastruc-
tures from the commercial forces that operate 
them in studies of infrastructural mediations of 
planetary matter. The companies studied here 
are the primary source of much of the publicly 
available knowledge about the circulations 
of energy, water, materials, and people in and 
around digital infrastructure, but these actors are 
also both inconsistent and highly restrictive when 
it comes to sharing operational, emissions and 
other data (Hankendi et al., 2025; Mooldijk et al., 
2024). By examining qualitative aspects of these 
companies’ sustainability reporting over time, 
our study further enriches the varied research 
e"orts seeking to make sense of the companies’ 
published metrics and o$cial communication. 

Our study is not without limitations; our focus 
on the largest actors in the tech sector has come 
at the cost of neglecting non-corporate voices and 
local-level discourses where data centre expan-
sions also play a role in community development 
discussions, not least outside of Europe and the 
US. Examining these, and how their regional and 
global entanglements vary in di"erent parts of 
the world, constitutes an important focus for 
further research. Emerging policy and regulatory 
frameworks, di"erently developed, justi!ed, and 
publicly debated in di"erent sites, constitute one 
promising entry point for such work.

Ultimately, we have documented how data 
centres and the AI surge provide a focus for 
Big Tech and other tech actors’ e"orts at repre-
senting sustainability as both legible and attain-

able via continued digital expansion, even in the 
face of recently rising projections for AI’s future 
resource needs. Our analysis of rhetorical visions 
shows how data centres enable corporate actors 
to reconcile notions of (digital and economic) 
growth with broader collective imaginations 
pertaining to digitalisation with and for sustain-
ability, amenable to further study%using comple-
mentary approaches such as sociotechnical 
imaginaries. To the extent that we are witnessing 
a gradual increase in popular awareness and focus 
on the digital’s material underpinnings, we may 
say that yesterday’s ‘clouds’ are giving way to a 
kind of ‘fog’: still elusive, but more grounded and 
palpable in the literal sense, while o"ering veiled 
and fuzzy legibility of digital extractivism in the 
metaphorical sense.
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Appendix A: Data capture 

Entity Data centre-Sustainability 
relationship (websites) Change over time (reports) Concerns and counter claims 

(media stories)

Amazon Web 
Services

- AWS Global Infrastructure 
- AWS enables sustainability 
solutions

- 2018 Sustainability Report: 
Thinking Big 
- 2023 Sustainability report

- Microsoft’s AI Push Imperils 
Climate Goal as Carbon Emissions 
Jump 30%
- AWS Launches Grant Program 
to Bene!t Northern Virginia 
Communities

Azure 
(Microsoft)

- Azure geographies 
- Azure global infrastructure 
- Azure sustainability

 

- The World’s Most Unusual and 
Unique Data Centres
- Microsoft’s AI Push Imperils 
Climate Goal as Carbon Emissions 
Jump 30%
- Hyperscalers in 2024: Where 
Next For the World’s Biggest Data 
Centre Operators?

Google Cloud 
Platform

- Cloud locations 
- Google Cloud infrastructure 
- Cloud sustainability

- Environmental Report: 2016
- 2024 Environmental Report

- The World’s Most Unusual and 
Unique Data Centres
- Microsoft’s AI Push Imperils 
Climate Goal as Carbon Emissions 
Jump 30%
- Hyperscalers in 2024: Where 
Next For the World’s Biggest Data 
Centre Operators?

Equinix 
- Data centres
- Data centres
- Green by design

- 2015 Corporate Sustainability 
Report 
- Sustainability Report FY2023

- The World’s Most Unusual and 
Unique Data Centres
- Many IT Leaders Feel 
Infrastructure, IT Teams Aren’t 
AI-Ready: Report

Digital Realty  

- 2018 Environmental, Social and 
Governance Report 
- 2023 ESG Environmental, Social, 
and Governance Report

- Key Data Centre Sustainability 
Trends in 2022
- Digital Realty: Trump’s Climate 
Order Won’t Change Firm’s Clean 
Energy Goals
- Amazon Wind Farm to 
Help Power Iron Mountain’s 
Underground Data Centres

Nippon 
Telegraph 
and 
Telephone

 

- NTT Group Sustainability Report 
2015 
- NTT Group Innovating a 
sustainable future for people and 
planet: Integrated report 2023

- Data Centre Pro Sheds Light on 
Overcoming Sta#ng Challenges
- Preempting Regulation, EU 
Operators Strike Green Data 
Centre Pact

Meta

- Meta’s global data centre 
$eet 
- Meta data centres 
- Meta sustainability

 

- Is Liquid Cooling Adoption by 
Data Centres Becoming a Zero-
Sum Game?
- Meta Is Adding Three Data 
Centres to Already Massive Mesa 
Campus

IBM Cloud    

- The Future of Data Centres: An 
End-to-End Operating System 
Built on Clean Data
- Hyperscaler Microsoft - and 
Peers - Pioneering Hydrogen-
Powered Data Centres

German 
Datacentre 
Association

- Perspectives for a 
sustainable data centre 
industry by 2030
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Entity Data centre-Sustainability 
relationship (websites) Change over time (reports) Concerns and counter claims 

(media stories)

Asia-Paci!c 
Data Centre 
Association

- How will the Data Centre 
Industry Support Rapid Digital 
Growth and Innovation in 
Asia?

The Dutch 
Data Centre 
Association 
(DDA)

- State of the Dutch Data Centres 
2017 - Room for Growth 
- State of the Dutch Data Centres 
2023

The 
Norwegian 
Data Centre 
Industry

- Myth 1: Need
- Myth 2: Jobs
- Myth 3: Electricity
- Myth 4: Crypto mining
- Myth 5: Location
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Notes
1 ‘Big Tech’ commonly refers to the !ve dominant tech actors – Alphabet (encompassing Google), Amazon, 

Apple, Meta (encompassing Facebook) and Microsoft – but we also seek to distinguish these from 
discourses fronted by other major tech actors that are heavily invested in data centres, such as colocation 
operators Equinix and Digital Realty, as well as national and regional data centre industry associations 
whose membership include these and other companies.
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