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ABSTRACT ARTICLE HISTORY
As the European Commission and other actors are advocating for a ‘twin Received 8 December 2024
transition’ where digitalization enables sustainability, we look at the political ~ Accepted 12 August 2025

and business strategies of Big Tech concerning artificial intelligence (Al) and

the cloud for addressing ecological problems. Our paper explores how Twi R
T win transition; artificial

Google and Amazon are positioning themselves to steer and even control an intelligence; Big Tech;

ecological transition fit for their purposes. We find that their strategy relies ecological crisis; techno-

on combining dressed up narratives with products (including digital services) solutionism

that promote individual actions while Big Tech companies exclusively retain

knowledge that provides a systemic view of the planet. Their Al and cloud

services for the green transition lock in states and firms expanding Google

and Amazon'’s profits and their spheres of control. This not only expands Big

Tech’s intellectual rents but also changes the trajectory of the ecological

transition to one that benefits them while hampering other alternative

-more just- pathways.
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1. Introduction

The world is progressively and steadily moving towards a deeper ecological breakdown. The capi-
talist way of producing and consuming is responsible, and market solutions are not fit for purpose
(Hickel, 2020; Malm, 2016). There is no time to wait for private companies to decarbonize and
invest green. While some argue that the solution can only come from state-led ecological planning
(Durand & Keucheyan, 2024), for the European Commission (2019) digital technologies shall be
the enablers of the green transition.

Yet some have criticized the environmental impact of digital technologies (see for
instance Crawford, 2021) and Weko (2024) has noted that the energy transition offers a
potentially profitable business for companies that monopolize artificial intelligence (AI)
and digital infrastructures. Above all, these companies are Amazon, Microsoft and Google
- since they control the whole AI value chain from the required datasets and research net-
works to the start-ups producing Al applications (Rikap, 2024b, 2024a; Van Der Vlist et al.,
2024).

The space for these giants to offer digital green solutions grows as governments and businesses
invest in research and development (R&D) for addressing the ecological crisis and integrate eco-
logical risks and needed action to their economic calculations. Al is a method of invention
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increasingly applied to every science and technology domain (Cockburn et al., 2018), and ecological
research and management are no exception.

Here, we offer a unique comparison of a virtually untapped set of sustainability reports by Ama-
zon and Google. Our analysis shows that Big Tech’s control of crucial intangibles for energy man-
agement (Weko, 2024) is one of many interrelated pieces of a comprehensive strategy aimed at an
ecological transition that reinforces their intellectual monopolies, expands their profits, and ulti-
mately entrenches their ruling power. We use the term ‘strategy’ to emphasize that these companies
are not simply reacting to external pressures. They proactively shape the green transition in a two-
fold way. Following Gramsci (1971), we argue that they build cultural hegemony - understood as
intellectual and moral direction - regarding the meanings of the ecological breakdown and tran-
sition. Simultaneously, they offer concrete solutions to specific environmental problems that
entrench their economic control.

Keucheyan (2018) drew on Gramsci for conceiving the ecological crisis as a capitalist crisis, thus
both as an opportunity and a risk for capital. Here we show that Big Tech personifies this tension.
The ecological crisis is a risk, to the extent that their business requires a massive consumption of
energy, water, and materials. However, they are turning this risk into an opportunity by combining
two types of monopolized intangibles: narratives and digital technologies. This is, therefore, a
further development of the expansion of capital’s penetration of nature through ecological commo-
dification and financialization, which already ranges from ecotourism and biotechnology to pol-
lution credits (Smith, 2007). Under digital capitalism, nature becomes a data territory subjected
to Big Tech’s controlled AI method of invention.

Hence, ours is not only an analysis of how Big Tech crafts twin transition narratives but also a
study of the production of other intangibles: data and AI-based solutions offered as cloud services.
These corporations position themselves as green transition steersmen by combining both types of
intangibles. While they do not control every inch of nature, they are actively orchestrating which
path is undertaken and thus which alternatives are left behind. As we show here, they promote uni-
versal adoption of their green solutions and build a common sense - again following Gramsci
(1971) - of the twin transition that blindly trusts in the power of digital technologies as the
main way to achieve an ecological transition.

The rest of this paper is organized as follows. Section 2 presents the twin transition discussion
and offers a critique based on intellectual monopoly capitalism and the ecological footprint of Al
and the cloud. This is followed by our empirical analysis and discussion of Amazon and Google’s
strategy in sections 3 and 4. The paper finishes by discussing the dangers of a transition orche-
strated by cloud giants in section 5.

2, The twin transition and its political economy limits

The European Commission’s (2019) Green New Deal portrayed digital technologies as enablers of
sustainability, embracing the idea of a ‘twin transition’ which is both green and digital. The idea
that digital technologies are the source of green technological change has equally gained traction
in academia (Bag et al., 2020; Bibri, 2019; Bonaglia et al., 2024; Ortega-Gras et al., 2021; Perez &
Lema, 2023; Pinkse et al., 2024; Yadav et al., 2020).

Much of the existing work on the twin transition analyses the pairing of digital and green
technologies by looking at patents (Amoroso et al., 2021; Bachtrogler-Unger et al., 2023; Jindra
& Leusin, 2024; Montresor & Quatraro, 2020; Montresor & Vezzani, 2023; Santoalha et al.,
2021).
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While certain uses of digital technologies could potentially unlock specific green bottlenecks, a techno-
solutionist approach prevails both in policy and academia (Mouthaan et al., 2023; Miiller et al., 2024;
Ortega-Gras et al,, 2021). If barriers are acknowledged, they are often seen as technical such as difficulties
installing technologies or accessing necessary data (see for example Débelt et al., 2015; Heuninckx et al.,
2023; Webborn & Oreszczyn, 2019). Others have introduced political, social, environmental and econ-
omic barriers or constraints but they still conclude that the twin transition is the way forward, such as
European Commission foresight document “Towards a Green and Digital Future’ (Salvi et al., 2022).

This rhetoric ignores the environmental footprint of digital technologies, the political and
economic forces that shape how digital technologies are developed and the root causes of eco-
logical crises. Recent research finds that the positive environmental impacts of twin transitions
can only partly offset the negative effect of higher emissions from digital technologies (Bianchini
et al., 2023; UNCTAD, 2024). These and other investigations (such as Perez & Murray Leach,
2022) ultimately advocate for a twin transition guided by state policies.

However, Veugelers et al. (2023) observed that most US and European firms are neither addres-
sing climate change, nor implementing or planning to implement frontier digital technologies. This
research also confirmed that the twin transition is driven by leading corporations, as shown by
other investigations that have specially highlighted that ICT leaders concentrate the largest share
of twin transition patents which are mostly digital technologies applied to environmental matters
(Amoroso et al., 2021; Jindra & Leusin, 2022; Montresor & Vezzani, 2023). These studies remain
silent about the implications of concentrated patenting among leading corporations. Yet, critical
literature demonstrates that when powerful lead firms systematically accumulate and turn intangi-
bles into assets, they are able to establish ‘intellectual monopolies’ (Durand & Milberg, 2020;
Pagano, 2014; Rikap, 2021).

Intellectual monopoly behaviours were particularly documented for US and Chinese Big Tech
(Coveri et al., 2022, 2024; Foster, 2024; Lundvall & Rikap, 2022; Rikap, 2024b; Rikap & Lundvall,
2022). Recent scholarship has further shown that Amazon, Microsoft and Google control the Al
value chain from datasets and research networks to the start-ups producing Al applications (Jaco-
bides et al., 2021; Rikap, 2024b; Van Der Vlist et al., 2024). Amazon, Microsoft and Google con-
centrate 67% of the cloud computing market globally', with wide impacts on industry and
research. These firms also dominate machine learning algorithms, which can be seen as a gen-
eral-purpose technology and even an emerging general-purpose method of invention (Cockburn
et al., 2018; Goldfarb et al., 2023). As Al uptake expands, those concentrating its key inputs —
data, digital infrastructure, and talent — can eventually control the production of many types of
knowledge.

Big Tech’s power is also cemented through positivist and techno-solutionist narratives that see
progress as determined by technological change. These imaginaries see companies as drivers of
innovation and therefore favour fewer regulations (see for instance Ricaurte et al., 2024; Richards,
2010). This enables Big Tech companies to showcase their visions of technology and the future as
the right and feasible ones, as Sadowski and Bendor (2019) identified when studying the smart
cities’ imaginary. In this sense, we argue that Big Tech companies are agents of today’s capitalist
cultural hegemony, and this has a special chapter when it comes to the green transition. Miiller
et al. (2024) noticed that such storytelling permeates the EU’s twin transition strategy and Vaughan
et al. (2023) stressed that Big Tech uses ‘sustainability’ as corporate branding to entrench their
leadership.

In this regard, Mouthaan et al. (2023) call for bringing to the fore that digital technologies
have an ambiguous socio-environmental effect. Scholars and activists have raised concerns
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about the ecological footprint from the rapid expansion of AI and the cloud (see for instance
Crawford, 2021; Lehuedé, 2025; Pasek et al., 2023). UNCTAD (2024) showed that electricity con-
sumption by the major datacentre operators has increased around 150% between 2018 and 2022.
Amazon’s increase was 176%. Water demand for cooling datacentres is also rising: in 2022,
Microsoft’s water use grew by 34% and Google’s by 22%.> Although companies try to reduce
their datacentre emissions by using renewable electricity, their massive demand still poses pro-
blems because electricity for AI reduces the amount available to decarbonize in other urgent
areas like transport and heat.

While Big Tech therefore can worsen the ecological crisis, Weko (2024) noted that the energy
transition offers an opportunity to apply Al for managing energy flows, which favours cloud giants
because they control key digital technologies and infrastructures. This seminal work opens an area
of research that examines how these companies benefit from ecological transitions. Here, we move
a step further and argue that the application of Al for managing energy flows is only one of the
many initiatives that integrate Amazon and Google’s strategy for profiting from and steering the
green transition.

3. Big Tech’s environmental strategy

We followed the methodology of Sadowski and Bendor (2019) who retrieved from the internet a
corpus of material on Cisco and IBM smart city strategies using targeted searches. The authors
then conducted a close reading of IBM and Cisco materials to identify their priorities, strategy,
and narrative and coded the documents for identifying common themes, concepts, and categories.
Next, they reread the documents in their sample and analysed each company’s corpus separately
and together.

In our study, the primary sources were the materials produced by Amazon and Google, in par-
ticular their sustainability reporting. We analysed Google’s reports from 2016 to the present, and
Amazon’s reports from 2018 to the present, as well as complementary reports, websites and blog
posts. Each author first analysed a specific company and we then looked at the whole corpus
together.

Our overall corpus broadcasts internal efforts to make operations greener, with each report high-
lighting initiatives like within-premises reforestation, waste management, low-carbon buildings,
and more. Yet, the analysis reveals that Big Tech’s strategy is not just adaptation to pressure
from other stakeholders along the lines of Chamayou (2018). Instead, they are moving beyond
addressing ecological matters within their own operations, to strategically shaping the twin tran-
sition to their advantage. We thus found that both companies’ documents fit to the same broad
narrative.

Leading corporations curate reality by strategically choosing what messages they communicate
and how. This includes funding think tanks and social science or humanities scholars whose work
aligns with their commercial interests, so that these ideas gain more prominence and become
widely accepted. Brand building is an obvious example but there are many others. For instance,
chemical corporations strategically institutionalize ignorance by hiding or downplaying data to
manage business risks (Dong & Gagnon, 2025). This crafting and curation of reality enables to
charge higher prices. Such a mark-up is an ongoing income stream well into the future; it is
value captured by turning narratives into an asset.

In what follows, we present our findings for Google and Amazon, respectively. The discussion
section analyses these two cases together.
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3.1. Google’s environmental strategy

Between 2016 and 2022, three of Google’s five pillars of its environmental strategy referred to mak-
ing its operations greener and the reports constantly emphasized that its cloud was more energy
efficient than alternatives. Every report began with performance highlights and targets that were
mostly linked to Google’s operations. Environmental protection was portrayed as good for its
business, along the lines of many other leading corporations.”

Our sustainability goals, like committing to match the electricity use for our operations with 100%
renewable energy, not only are good for the environment but also make good business sense. By pur-
chasing electricity from renewable sources like wind and solar, we can set a long-term fixed price for
power. This allows us to gain access to an increasingly cost-competitive source of electricity, and it helps
us save money in the long run (Google, 2019, p. 9).

The two remaining pillars were empowering users with Google’s technology and greening its
devices. Nest Thermostat, Google’s first product for the transition, was the main example of a
green device. Introduced in 2011, it is a machine learning-powered solution that optimizes energy
consumption for heating and cooling. In 2022 it saved over 26 billion kwh of energy but in 2023 the
figure decreased to 20 billion (Google, 2023, 2024).

The pillar about empowering users with Google’s technology was linked to its mapping of the
world, and offering information about the environment and ecological problems:

Our vision is to use our mapping, cloud, and machine learning technologies to create a living, breathing
dashboard of our planet that can help inform everyday decisions for individuals, organizations, and
nations. This bright future, where everyone has access to information that is essential to creating
environments optimized for human and ecosystem health (Google, 2016, p. 6).

Until 2019, Google presented its technology as a source of empowerment for everyone ‘to help cre-
ate a more sustainable and resource-efficient world” (Google, 2019, p. 53). Google’s responsibility
was to better serve those using its products. The overall narrative was that every organization
needed to act upon solving climate change, and that Google was ready to provide the means to
do so following a green growth, innovation-driven strategy.

Given this pressing time horizon, it’s now more important than ever for governments, businesses, and
individuals around the world to take immediate and ambitious action on climate at a global scale. We
believe that Google’s scale, resources, and technological expertise can help the world meet its energy
and resource needs in a responsible way that drives innovation and growth. (Google, 2019, p. 7)

The narrative changed in 2020, the first report to exhibit a more comprehensive planning mindset.
Google explicitly referred to its commitment to act ‘far beyond’ its own operations using its ‘scale,
resources, and technological expertise’ to ‘help the world meet its energy and resource needs in a
responsible way that drives innovation and growth’ (Google, 2020a, p. 13). This plan involves
others adopting Google’s technologies:

Planning for the future, we’ve established a five-year strategy that will enable us to continue building
sustainability into everything we do (...). Our strategy focuses on three key pillars: accelerating the tran-
sition to carbon-free energy and a circular economy, empowering everyone with technology, and ben-
efiting the people and places where we operate. We continue to work to decouple our business growth
from the growth of material use and carbon intensity. We want Google technologies, platforms, pro-
ducts, and services to enable everyone to tackle major sustainability problems and drive net-positive
impact through carbon-emissions reductions, energy savings, and sustainable resource use (Google,
2020a, p. 18).
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By 2022, Google further institutionalized this plan by creating its Sustainability Focus Area, which
was led by the Senior Vice-President of Learning and Sustainability and integrated by Google’s
Chief Sustainability Officer and executives from every department. This governance structure ‘pro-
vides centralized management oversight of sustainability and climate-related issues’ to build sus-
tainability and climate ambitions into Google’s plans (Alphabet, 2023). As we detail next, two
aspects of Google’s five-year strategy stand out: its scope, and the centrality given to data and Al
for the transition.

3.1.1. From users’ empowerment as a business to planning the transition

Google initially circumscribed its efforts related to the transition to its internal operations and con-
sumers. This was in line with how large corporations planned throughout the twentieth century;
corporate planning spanned in two directions: inside the company and towards influencing
demand (Beniger, 1989; Bensussan et al., 2023; Chandler, 1977; Galbraith, 2015).

Since 2020, Google shifted its focus beyond its users to communities more broadly and its whole
supply chain. Previous reports only dedicated a few paragraphs to mention Google’s Supplier
Responsibility programme, while Google’s, 2023 report widely covers how it deals with suppliers
and partners (Google, 2023). Among partners, a growing space is dedicated to those offering ser-
vices on its cloud. By nurturing start-ups, Google gets privileged access to their technologies and
steers them: start-ups are encouraged to build their architectures on the cloud, receiving cloud
credits as part of Big Tech’s investments (Rikap, 2024a). This engenders long-term lock-ins
while expanding the offerings of the cloud, which makes it even more attractive for customers
(Rikap, 2023).

Sustainability has a particular chapter within this strategy. The ‘Google for Startups Accelerator’
focused on the United Nations Sustainable Development Goals (SDGs) was launched in 2019. By
2023, the programme had provided support to 400 start-ups from more than 60 countries (Google,
2023). This was complemented with Google’s programme ‘Al for the Global Goals’, an investment
scheme for organizations using Al to accelerate progress on the SDGs (Google, 2024). In 2021,
Google launched another start-up accelerator for firms developing digital technologies for tackling
climate change, a programme directly linked to Google Cloud (Google, 2023).

In 2023, Google also launched its ‘Google Cloud Ready-Sustainability’ initiative to encourage
partners to develop sustainability computing services. By 2024, it was broadcasting its multiple
cloud partners working on technology solutions using AI and big data to decarbonize the energy
sector and assess irrigation infrastructure, deforestation and other environmental risks (Google,
2024).

This overall shift is in line with the emergence of intellectual monopoly capitalism, which
extends corporate planning to other organizations that are controlled but not owned by the intel-
lectual monopoly, from suppliers in global value chains to start-ups and universities integrating
leading firms’ innovation systems (Bensussan et al., 2023). It could be argued that Google is steering
and shaping the transition as an integral part of its overall corporate planning strategy beyond own-
ership while simultaneously adapting its corporate planning strategies to climate and sustainability.

This extends to Google’s regulatory capture. Google advances its lobbying and policymaking
with governments and multilateral organizations, using its reputation as a leading firm in data pro-
cessing for providing information and generating metrics for the transition. In 2022, Google hosted
three events with the US Environmental Protection Agency to promote its products and encourage
the use of Al for sustainability for the public sector. Green Light is an AI model that optimizes the
timing of traffic lights reducing fuel consumption and stop-and-go traffic, boasting up to 10%
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emissions reductions. So far, it is offered at no cost and, by 2023, it had been implemented in 12
cities (Google, 2024). Google also collaborates on the geospatial platform Freshwater Ecosystems
Explorer with the European Commission and the United Nations Environment Programme, offer-
ing governments a chance to quantify and visualize surface water changes for free to comply with a
mandatory UN requirement (Google, 2023). This pushes every government to become more reliant
on Google’s solutions. Furthermore, Google is actively intervening in UN climate negotiations,
advocating for a transition that suits its business purposes, thus one that is driven by (its own) digi-
tal technologies.

We were an official partner at COP-27 in 2022, where we participated in over 50 events and moments
throughout the conference with public sector leaders from the United States, Europe, Africa, the Middle
East, and Asia to call for amplified ambition on climate and to showcase the role that the technology
sector can play in enabling climate mitigation and adaptation (Google, 2023, p. 79).

3.1.2. Framing data and Al as key for environmental problems

The second major change in Google’s strategy since 2020 is a more openly AI-solutionist approach.
Countless times in its last five reports there are claims on the criticality of digital technologies -
often linked to the cloud - for industry transitions. Google justifies its claims with dubious
figures from a report carried out by a private consultant, which states that between 20 and 25%
of what is needed to achieve EU’s net-zero by 2050 goals requires some digital enablement (Google,
2023).

This push became even stronger recently. Google emphasizes that solving any problem, in par-
ticular climate change, requires data gathering, sorting, and analysis, but these data are fragmented.
It is here where Al is portrayed as a saviour by gathering and interpreting huge amounts of data. As
AT models are finetuned for optimizing complex systems, they are particularly suited for tackling
climate and energy matters (Google, 2024).

The two most recent environmental reports are straightforward: addressing climate change
requires unlocking AI’s potential (Google, 2023, 2024). Of course, Google is the locksmith.

We’re providing cutting-edge climate- and nature-related data and analytics to scientific researchers
from academic institutions and NGOs. This support is enabling advances in the most complex areas
of their fields, applying Al, machine learning, and geospatial analytics at a global scale to accelerate
the shift to a sustainable future (Google, 2023, p. 26).

Our annual Environmental Report offers a deep dive into our efforts to harness technology—particularly
Al—to drive positive environmental change and operate our business sustainably (Google, 2024, p. 4).

The following section analyses different products which exemplify Google’s uses of Al and data for
environmental planning.

3.1.3. Specific product trajectories

Google’s solutions for the transition usually follow the same life cycle. They start as internal sol-
utions and rely on co-produced R&D with universities and/or other organizations. Once they
are ready, they are initially promoted as free and open. Eventually, Google finds ways to monetize
them. We next give an overview of solutions that are at different stages of this cycle.

3.1.3.1. Google Maps ¢ Waze. Through 2020, Google promoted Google Maps as a tool that pro-
vided public transport information and therefore could foster its use compared to cars. Waze
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Carpooling, which encouraged users to commute together, was even showcased as a way to reduce
cars (Google, 2019). The 2020 report proudly said that ‘In 2019, Waze drivers and riders carpooled
more than 120 million kilometers (75 million miles), offsetting more than 26000 tCO2e emissions —
equivalent to planting more than 400000 trees’ (Google, 2020a, p. 65).

Since 2021, the reports no longer mention Waze, and Google Maps’ contribution to limiting
transport emissions shifted to optimized routing, regardless of which means of transportation
was used. The business changed for Google and promoting less cars was against another venture:
Waymo, its self-driving car project, which was later turned into an autonomous ride-hailing ser-
vice. Waymo cars are electric vehicles (EVs) (Google, 2023). As EVs in general expanded, there
was a business in mapping charging locations globally. By the end of 2023, Google had mapped
more than 400,000. The most recent report presents Waymo as part of Google’s responses to
the ecological crisis and claims that EVs are key for decarbonizing road transport, disregarding
the role of public transport (Google, 2024).

3.1.3.2. Google earth. Google Earth Engine enables the analysis of Google Earth data through its
connection to Google Cloud’s Al platform. It was used for mapping commercial fishing with Global
Fishing Watch, a partnership between Google and environmental organizations. Other examples of
projects that involved universities and/or non-profit organizations are the Global Surface Water
Explorer, the Global Forest Watch and the DiSARM platform for malaria risk mapping (Google,
2018, 2019).

Each report included more references to Google’s collaborations with universities and NGOs to
explore environmental and Earth data. During this experimental phase, there was no monetization,
the goal was to accumulate data and Al models. By 2019, Google Earth Engine provided access to 25
petabytes of data. By the end of 2021, it already hosted over 52 petabytes in over 1000 Earth obser-
vation datasets. In 2022, Google curated these datasets in the Earth Engine Data Catalog. Google
Earth Engine was freely available and had over 90000 regular research and educational purposes’
users (Google, 2022).

Since 2022, this digital solution became a paid Google Cloud service for governments and pri-
vate companies. Google Earth Engine clients include the company BlueSky Resources and the UN
Food & Agricultural Organization (Google, 2024). One could argue that, as long as it remains pub-
lic for research and education, it is fair to ask other organizations for a fee. But they only pay Goo-
gle* while Google Earth Engine improved over the years also thanks to the above-mentioned over
90000 users creating specific tools and improving AI models.

Using Google Earth’s proprietary data, Google launched Environmental Insights Explorer
(EIE) in 2018. It is an online and free Al-based tool for measuring the sources of cities’ emis-
sions and identifying how to reduce them. It was created with the Global Covenant of Mayors
for Climate and Energy. By 2023, there were more than 40000 cities using it. The Tree Canopy
tool is part of the EIE. It uses AI and aerial images to detect and map tree canopies for more
effective planting projects. It is used by more than 350 cities. A similar strategy was pursued
when Google standardized hundreds of public sustainability datasets creating the open-source
platform Data Commons. It remains public but Google offers access to it via its paid cloud ser-
vice BigQuery.

These are just some examples of the type of dependence that the public sector is developing on
Big Tech. Even when the state only uses free solutions, they open doors to Google for selling other
services and push for the adoption of Google’s whole suite of technologies.
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3.1.3.3. Tapestry. Just as Google mapped the Earth with Google Earth and Google Maps, Tapestry
is aimed at developing a single virtualized view of the global electricity system. Because the grid was
not planned as a unified project and necessary technologies did not exist when it was built, the
(often public) actors that run, plan and maintain grids often lack detailed virtual mapping tools.
Google claims that it will render the grid visible and offer Al tools for predictions and simulations
from between milliseconds to decades into the future (Google, 2024).

Beneath a narrative of greening the grid and making it fairer and reliable by making it visible,
Google hides the potential business of charging operators/utility companies and the public sector
for predictions and simulations. Google could follow here the same path aimed at with all its plat-
forms: reconfigure spaces in such a way that Google becomes indispensable and irreplaceable, a.k.a.
a chokepoint. It could then exercise a form of network power abuse by weaponizing interdepen-
dence (Rikap, 2023, 2024b).

3.2. Amazon’s environmental strategy

Amazon’s first sustainability report was published in 2018, arguably as a response to both internal
and external criticism of its environmental footprint and greenwashing.” Amazon frames its
business and services as integral to solving larger environmental challenges but, just like Google,
it emphasizes individual action by consumers, employees and other firms to implement technical
solutions to solve environmental problems.

3.2.1. Amazon as a central driver of sustainability?

When it comes to solutions to ecological problems, Amazon embraces a techno-solutionist and
individualist narrative, emphasizing the role of innovation and consumer behavioural change.
Amazon argues that its devices and technologies — Echo, Alexa, and Thermostats — can enable con-
sumers to behave more sustainably. Amazon devices give customers an overview of their energy
and water demand, automatically adjust energy use, and Alexa even finds recycling centres (Ama-
zon, 2023). Its 2019 report lays out its vision: “‘We are building a future in which customers will be
able to control their smart homes or read, listen, and watch on their devices, knowing that Amazon
is reducing its carbon footprint’ (Amazon, 2020, p. 42).

Amazon’s sustainability reporting portrays the business as enabling sustainability for not only
itself and its customers, but also the world at large. Particularly in earlier sustainability reports,
Amazon argues that it is more sustainable to shop online: the 2019 sustainability report states
that ‘Amazon’s sustainability scientists have found that, averaged across all basket sizes, online gro-
cery deliveries generate 43% lower carbon emissions per item compared to shopping in stores’
(Amazon, 2020, p. 105).

Its suppliers and clients are also influenced by the company’s sustainability planning. Amazon
pitches its products and tools as helping suppliers to reach their own sustainability goals and has
developed best practices that are made publicly available and which suppliers are encouraged to
uphold (Amazon, 2023, 2024). Just like Google, Amazon states that switching to cloud services is
more sustainable: It claims that AWS’s infrastructure is 3.6 times more energy efficient than the
median of the surveyed US enterprise datacentres, with an 88% lower carbon footprint (Amazon,
2019, 2020, 2021). This number is lower in the 2021 report (80%), but the report argues that
‘that number could improve to as high as 96% once AWS is powered with 100% renewable
energy’ (Amazon, 2021, p. 10). Also along the lines of Google, Amazon highlights its innovation
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and scale as reasons for its lower-carbon computing (Amazon, 2020, p. 39). These arguments
move to the forefront in 2022, as cloud computing is framed as reducing environmental impacts.

Perhaps the most-vaunted Amazon initiative is the Climate Pledge Fund, announced in 2020.
This is a venture capital fund which invests in technologies that Amazon needs to decarbonize
its operations such as green fuels and electric transport. Additionally, the AWS Clean Energy Accel-
erator is framed as helping ‘startups working in clean energy accelerate their impact, access
additional resources, and expand their reach’ (Amazon, 2021, p. 5). Its website states that this accel-
erator is in its fourth call which focuses on (generative) AL® Amazon has another accelerator, the
Sustainability Accelerator (Amazon, 2024, p. 39) which is carried out in partnership with EIT Cli-
mate-KIC -a public innovation institution, co-funded by the EU and Accenture.” Both these accel-
erators offer AWS credits to winners, ensuring that the most promising start-ups will be locked into
their cloud.

3.2.2. Framing data and Al as key for environmental problems

Amazon’s framing of environmental problems is most often oriented around technical solutions,
particularly data and AI. Amazon applies Al across a wide range of environmental issues associated
with its business, and pitches these as solutions to broader problems such as transport emissions
and deforestation. The potential of Al for solving environmental problems is heavily featured in
the 2023 report:

We're already deploying artificial intelligence (AI) in ways that benefit our customers directly, such as
using it to right-size packaging and avoid waste. We’re exploring a growing number of AI applications
—whether it’s monitoring and optimizing our energy use or helping combat deforestation in Brazil. We
also see an opportunity to use Al to address sustainability challenges at an unprecedented scale, all
while delivering new solutions for our customers. Much work remains, and we’re excited that Amazon
is uniquely positioned to figure out how Al can help us address climate change in a more efficient and
responsible way (Amazon, 2024, p. 5).

Previous reports promoted Amazon’s technical fixes based on data and AI for operational
efficiency, transport and shipping, packaging, delivery, and recycling (Amazon, 2019, 2020,
2021). Amazon’s solutions are argued to be relevant for ‘customers, suppliers, vendors, and sellers’
(Amazon, 2021, p. 4). Especially through AWS, Amazon pushes Al and cloud services by framing
these technologies as indispensable for different actors, including governments and civil society, to
achieve their sustainability goals.

In 2022, AWS provided funding and technology to design and deploy ‘SeloVerde’ (Green Seal),
an Al tool that monitors deforestation. The tool combines ‘government databases, innovative map
services, and land-use data from high spatial resolution satellite imagery’ so that industry stake-
holders can have more information on their purchasing decisions for cattle and soy, with the
goal of preventing deforestation in the Para region of Brazil (Amazon, 2023, p. 22). This was devel-
oped in cooperation with Brazilian public actors and is framed as a way in which Amazon ‘demo-
cratizes AT’. In their framing, however, democratization does not mean equal shared production
and access to the technology but AWS’s provision of Al as a black-boxed service to other
companies..8

Like Google, Amazon actively promotes its Al and cloud computing as a means to accelerate the
accomplishment of UN Sustainable Development Goals:

Cutting-edge technologies offer a route to fast-track progress in achieving the SDGs. Cloud computing
and artificial intelligence (AI), in particular, are proving to be powerful tools in this effort. AT’s ability to
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process vast amounts of data, provide real-time insights, and scale solutions globally opens up new pos-
sibilities for tackling complex global issues ... . Al and cloud computing are revolutionising agriculture,
enabling farmers to optimise crop yields, monitor soil health, and predict climate impacts ... Technol-
ogies like cloud computing and AI will help us achieve the SDGs faster, and AWS is proud to be inno-
vating with our customers and partners to realise this ambition.”

Amazon’s chief sustainability officer also delivered the keynote speech at the European Tech For
Climate Action Conference, arguing that both AT and cloud computing will help accelerate the dec-
arbonization of the EU’s economy.'® Rarely are the environmental impacts of data and Al men-
tioned: the first and only reference of AI's energy intensity comes in the 2023 report, when
Amazon announces that it is procuring ‘carbon-free electricity’ rather than only renewable energy
due to the energy demands of AI (Amazon, 2024).

3.2.3. Specific product trajectories

Amazon follows a similar trajectory to Google. It usually develops internal solutions, often via part-
nerships, that are sometimes offered for free, but even in those cases Amazon finds ways to
indirectly profit. We illustrate two of the many examples.

3.2.3.1. The Amazon Sustainability Data Initiative (ASDI). Amazon’s ASDI is an open-source
weather and sustainability data initiative led by Amazon with participation from public organiz-
ations (such as NOAA, NASA, the UK Met Office and the Australian Queensland Government).
Public datasets are hosted and deployed in the AWS cloud, which as a result offers petabytes of
data on weather observations and forecasts, climate projections, satellite images, hydrological
data, air quality data, and ocean forecast data (Amazon, 2020). Amazon frames this as a public ser-
vice — thereby encroaching upon a state prerogative — in which its free data improve sustainability
research and innovation:

Our approach allows sustainability researchers to analyze massive amounts of data in mere minutes,
regardless of where they are in the world or how much local storage space or computing capacity
they can access. These datasets are publicly available to anyone. In addition, ASDI provides cloud grants
to those interested in exploring the use of AWS’ technology and scalable infrastructure to solve big,
long-term sustainability challenges with this data. (...) From university researchers to local govern-
ments, federal agencies to private startups, organizations leverage ASDI to better understand the
long-term opportunities to address major challenges like climate change (Amazon, 2021, p. 42).

However, it becomes clear in Amazon’s reports that ASDI is also a way to improve its own services,
develop marketable products, and gain new customers: their ultimate goal is ‘to enable customers
and suppliers to use the tools we are developing in-house to improve climate resilience’ (Amazon,
2020, p. 91). Amazon uses ASDI data and analytics tools internally to assess and manage weather
and climate risks (Amazon, 2020). AWS also uses ASDI weather data and custom models using
AWS services to make decisions about datacentre design and predict site performance (Amazon,
2022). Its analytics tools are then offered as paid services to make sense of this data.

This has resulted in an increasingly intertwined relationship between Amazon and public actors.
For example, the US NOAA’s Emergency Response Imagery is hosted on AWS and provides ima-
gery of affected areas, guiding disaster relief action (Amazon, 2021). The 2021 sustainability report
highlights the work of scientific nonprofits to extend cloud credits for Qhub, an effort to provide
shared computing infrastructure to scientists in US government agencies working on flooding and
illegal mining among other topics (Amazon, 2022, p. 39). Similarly, Digital Earth Africa, a non-
profit working to provide information to African leaders to plan for climate impacts, uses AWS
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to host satellite imagery for environmental monitoring, leading governments and researchers to
adopt AWS cloud services (which AWS also encourages with the provision of cloud grants for
analytics).

Many private actors also use AWS’s digital services because of its ASDI data, from analytics tools
to its infrastructure as a service. For example, Solcast (a company forecasting solar irradiance for
power generation) uses public weather from ASDI, but needs other paid AWS services for its solar
forecasts. Solcast provides services to the grid operator of Vietnam and the Australian Energy Mar-
ket Operator,'" further demonstrating the entanglement between Amazon and the public sector.

3.2.3.2. Energy management. As explained by Weko (2024) and seen from the first sustainability
report, Amazon’s renewable energy capacities to fuel its operations are developed hand in hand
with its capacities for Al for energy systems. Simultaneously, the companies from which Amazon
procures electricity have begun using AWS for data migration, and are collaborating on AI use
cases with AWS (Amazon, 2021). Duke Energy, which operates the largest electrical grid in the
US, runs its Intelligent Grid Services on AWS for electricity demand forecasting, uses this infor-
mation to plan its grid investments, and is collaborating with AWS to build smart grid software
and services (Amazon, 2024, p. 29). Other energy actors using AWS to develop Al-based solutions
for electricity management include Greenko, Iberdrola, Engie, EDF, GE Renewable Energy, Octo-
pus, Vector, and more.'> Amazon is also entering energy planning: it is working on a project with
Accenture and WindEurope to develop a permitting solution for renewable energy that was piloted
in Danish municipalities, called ‘EasyPermits’. The report claims that EasyPermits resulted in
quicker processing of wind permit applications and a 50% reduction in administrative workload
(Amazon, 2024).

Amazon pitches its Al and digital services at energy industry events internationally, such as DIS-
TRIBUTECH, WindEurope, and CERAWeek. It also began holding yearly energy symposia in
Europe and the United States, inviting representatives from the energy industry. The summary
of a 2024 event in Germany makes the case that the energy transition disrupts traditional models,
and that utilities must become digitized and decentralized, with ‘those that can harness data and
apply analytics as well as artificial intelligence effectively’ making better business decisions.'> Ama-
zon is active in also encouraging regulation that pushes companies to use its technologies. The
company is continuing its work ‘to require utilities and grid planners to deploy grid-enhancing
technologies’ that are based on processing data with Al (Amazon, 2024).

4, Discussion

Amazon and Google could be seen as rivals in their quest to lead the transition, but they still convey
the same message on the need for Al in the green transition that expands the size of their markets.
They also share the same strategy with sometimes slightly different products. For instance, while
Google offers its own Earth data, Amazon has prioritized offering public datasets on AWS.

Seen together, our detailed study of Amazon and Google’s sustainability reporting uncovers a
strategy to leverage and expand their data and AI assets which, coupled with their curation of
an Al-solutionist narrative that shapes conceptions about sustainability, are mobilized to steer
the transition. This makes certain green solutions a profitable business and an opportunity to
expand and further solidify control beyond their internal operations. In this regard, we can
speak of both companies attempting to plan an ecological transition that suits them. This is par-
ticularly clear in the case of Google, which has hatched and honed a comprehensive plan for the
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transition. And it remains valid for Amazon, which combines multiple strategies to profit from
green digital technologies and environmental datasets. By positioning themselves at the forefront
of a green transition led by digital technologies, they cement and expand their space for green plan-
ning beyond ownership.

Our findings point to the combination of three principles guiding Amazon and Google’s plans
for the twin transition.

First, theirs is a transition that sustains harmful environmental practices, pushing for addressing
ecological problems with an unrestricted use of their technologies. Since their clients” ecological
footprint is outsourced on the cloud, they contribute to other organizations’ outsourcing and
thus (strategic) ignorance'* of the environmental impact of their actions. There is a growing chance
of facing a Jevons Paradox. The switch to a more efficient solution — from private datacentres to
using a centralized cloud, which today is a service concentrated by Big Tech - could ultimately
lead to expanded cloud use and therefore higher resource consumption.

Indeed, the sustained growth of their business, particularly their cloud operations, has resulted
in an increase in both companies’ emissions. Google’s emissions increased 13% in 2023 compared
to 2022; the total electricity load of its datacentres rose 17% in the same period (Google, 2024). To
address its also growing water use, Google (2024) claims that it is increasing its water replenishment
and promises 120% replenishment in the future. Yet even considering replenishment, its net water
consumption grew 205% between 2016 and 2023. Similarly, Amazon’s carbon emissions have been
growing over the course of its sustainability reporting — even with its carbon accounting which
includes offsets and has been critiqued as greenwashing. The company’s water use has also risen.
Amazon has set itself a goal of being ‘water-positive’, but this means little given that Amazon
has already phased out highly publicized goals like zero-carbon shipping.

Second, the dominant discourse imposed by Amazon and Google endorses Al-solutionism.
Although digital technologies can contribute to addressing certain environmental problems, this
neglects the political economy and geopolitics of the ecological crisis. The reports provide a
sense of collective or unified global action for the transition. The focus is on Amazon and Google
positively impacting their suppliers and consumers without reference to controversies, discussions
or any sort of disagreement, rarely addressing geopolitical or developmental differences. (Their)
technology is portrayed as universally and equally valid for addressing the ecological breakdown
everywhere, without references to how it unfolds in highly differentiated ways around the world
given political, economic and cultural differences.

Equally important is that Big Tech’s Al-solutionist narrative and their plethora of Al-based
green services also entrench intellectual monopolies, by positioning their monopolized Al and
data as the method for solving the ecological breakdown. This means promoting science and tech-
nology that falls within their sphere of control. As more, often public, resources are dedicated to
conduct R&D for the transition, dependence on Big Tech will grow unless alternatives like a
truly international and non-profit public cloud are developed (Rikap et al., 2024). As disciplines
like environmental science adopt Al this field will become further reliant on the cloud and Al
as a combined method of invention. As a result, the field will be increasingly steered by the priori-
ties of Big Tech which controls these technologies. The fact that environmental data from key pub-
lic organizations are already on AWS and are being analysed with AWS services, and the massive
use of Google Earth by academics and the public sector, are cases in point.

Third, only Big Tech companies hold a systemic view of the Earth, energy systems and nature
because only they have wide access to data, infrastructure and an understanding and access to
the AI models that they are promoting as indispensable for the transition. They also intervene
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in policymaking for a transition that favours them at every level, from local government to the Uni-
ted Nations.

Meanwhile, they promote the idea that individual consumers are responsible for ecological
damages and must make different choices to solve the ecological crisis. Both companies promote
in others — users, suppliers, partners, and states — a siloed and business-friendly approach to the
transition by adopting their discrete AI-powered solutions. In the case of Google, this goes from
offering more sustainable routes on Google Maps to sustainability filters for those using Google
Shopping or showing flights’ carbon emissions on Google Flights. The latter is a feature that
expands the attractiveness of its platform since they found that consumers were willing to pay
increasingly more for environmentally responsible products (Google, 2020b). Similarly, Amazon’s
solution to environmental damages from shipping is not to develop zero-carbon shipping, but for
Alexa users to ask where they can recycle.

Building on Gramsci’s (1971) concept of intellectuals, Kumbamu (2020, p. 1371) conceptualizes
bourgeoisie intellectuals as ‘present[ing] politico-economic problems as issues of individual capa-
bilities, humanitarian crises and moral bankruptcy, which, they claim, can only be solved by tech-
nocratic and market-centric approaches’. When it comes to the ecological breakdown and how to
address it, not only intellectuals build this imaginary of individual responsibilities (see Section 2),
but also Amazon and Google themselves.

Google justifies this individualizing strategy with an IEA estimate that says that 55% of the
reductions to achieve a net-zero global energy system by 2050 depend on consumer choices.
This fits into general neoclassical narratives of economics which perpetuate methodological indi-
vidualism as the framing for analysing social problems. But the roots of the ecological crisis are
found not in individual choices, but in capitalist production: it is only by solving the latter that
the unsustainable consumption patterns that it promotes can be terminated. Individual actions
by consumers, companies or governments cannot assure a sufficiently fast and inclusive ecological
transformation.

5. Final remarks

Google and Amazon’s strategy for the environment can be seen as a chapter of their wider
economic strategy which combines accumulation - largely by dispossession — with sustained
control over greater spheres of society by capturing crucial intangibles, particularly data and
(AI) knowledge, from all over the world. In other words, Big Tech’s long-term quest for
profit maximization is entangled with their ruling aspirations. In the context of the ecological
breakdown, this may mean renouncing short-term profits to expand and sustain their spheres of
control. This is seen by the many cases in which both companies contribute to solutions or offer
services for free to further cement their ruling position and, when possible, monetize comp-
lementary products.

Yet, the environment is not just another economic sector and thus the implications of our study
go beyond the potential for Big Tech and other firms’ accumulation. Our results are more worri-
some due to the criticality of the ecological breakdown.

The hope for ecological transitions is that they will benefit and serve all of society. A transition
planned by Big Tech stands in stark contrast: these actors will use ecological breakdowns to hoard
more data and knowledge for accumulation and control while further entrenching their cultural
hegemony. Big Tech firms curate narratives but also translate political and economics discussions
into their quantified language, making of code and indicators based on processing data with Al
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This translation is a way to exercise cultural hegemony beyond the explicit crafting of narratives,
that resonates and expands Gramsci’s (1971) original — and sometimes contradictory (Anderson,
1976) - conceptualization.

Big Tech companies are encroaching upon what should be public sector prerogatives by advan-
cing (implicit) rules on how the transition should take place. As rulers that nobody elected, they are
designing and steering a transition that will further cement their corporate power in at least two
aspects. They expand profits, including value captured from those within their spheres of control,
by positioning their solutions as unavoidable for the green transition. Simultaneously, they expand
their influence on social norms and policies, from the role of digital technologies as the main
enablers of the transition up to the consolidation of Al as the method of invention for ecological
R&D. Our empirical findings concretely speak of the datafication of nature and the risk of sub-
sumption of environmental sciences into the AI method of invention. This strengthens Big
Tech’s intellectual monopolization by further positioning their intangibles as the linchpin of the
transition.

One could still argue that, as long as it is accomplished, it is unimportant that Google and Ama-
zon can exercise control over the green transition. However, what transition we get matters from a
social perspective and whether we achieve it is as important. For instance, Google Maps and Al for
traffic lights are presented as reducing fossil fuel consumption. Yet, they are insufficient to create
the systemic changes needed for a transport transition. Instead, such AI ‘solutions’ risk reassuring
individual drivers and governments that they are already making their part, instead of collectively
realizing that the much-needed solution is a more energy efficient and well-functioning public
transport system. Likewise, Amazon claims that online ordering is more carbon efficient than
in-store shopping and highlights the possibility to buy second-hand products on its platforms. Sim-
ultaneously, it promotes additional consumption through events like Prime Day and its regular per-
sonalized nudges. Both companies also offer services to fossil fuel companies, prolonging the
extraction of carbon-intensive energy sources."”

For Google and Amazon, the ecological transition is ultimately a secondary goal to their own
accumulation strategies. Google is committed to expanding its use of recycled materials, yet its
use of recycled plastic has decreased from 41% to 34% between 2022 and 2023 simply because
sales exhibited another product mix (Google, 2024). Similarly, the case of Google Maps shows
that environmental discourses were adapted as the business changed. Amazon has also phased
out certain goals and takes shortcuts like offsetting, going so far as to create coalitions to oppose
24/7 matching of renewable electricity accounting.

Far from being just, a transition orchestrated from Big Tech’s clouds is a business of the few that
is paid by the many; a transition that puts their accumulation ahead of planetary survival. Such a
transition, planned by cloud giants, is a dead end.

The transition needs to be planned (Durand & Keucheyan, 2024) but by international demo-
cratic and public institutions. Given this need and considering our findings, further research should
explore the dependence of UN agencies and governments on Big Tech’s technologies for — and
beyond - the green transition, and more generally the reliance on Big Tech for conducting data
analyses that should be within states’ capabilities. Ricaurte et al. (2024) have argued that the nar-
ratives that associate digital technologies with development push governments to open their
countries’ doors to Big Tech without sufficient control or regulation. A similar process is taking
place in the association of digital technologies with the ecological breakdown. Future investigations
should connect these three pieces and scrutinize how the narratives that present digital technologies
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as both ecological and developmental saviours affect peripheral countries, precisely where the
effects of the ecological breakdown are more acute.

To conclude, a just transition requires the termination of intellectual monopolies, putting
knowledge at the service of a common production of alternatives. The only possible just transition
is one that replaces the economic efficiency and accumulation mantra and is instead centred around
knowledge for human and planetary needs.
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