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Over the past several years, scholars in comparative political economy have increas-
ingly turned their attention to the advent of a new “knowledge economy” and the kinds
of firms that dominate it. Despite differences in emphasis, there is broad consensus on
how the leading firms of the twenty-first century differ from the industrial concerns of
the twentieth century. First, while the corporate behemoths of yesteryear were vast,
capital-intensive operations that employed tens of thousands of (mostly unionized)
workers, the firms that dominate today are famously “asset-light.” Indeed, many of
today’s corporate giants often do not produce anything tangible at all but instead
earn rents through the licensing of their designs and patents (e.g., Apple) or through
their role as intermediates in the two-sided markets they create, linking workers and
employers, buyers and sellers, clients and contractors, creators and viewers, or adver-
tisers and consumers (e.g., Uber, Amazon, Meta, Google)."

Second, today’s tech giants are seen as benefiting from economies of scale and net-
work effects in what are essentially winner-takes-all markets.” First-mover firms that
can conquer a market and box out competitors are the ones that prevail in a zero-sum
contest for dominance. As Peter Thiel, now an active venture capitalist who himself
founded a hugely successful platform (PayPal), put it, “If you’re the founder, entrepre-
neur starting a company, you always want to aim for monopoly and you always want to
avoid competition. . . . Competition is for losers.”

Third and finally, for traditional platform firms, data is the coin of the realm and the
key to market dominance. In the consumer-facing markets in which firms like Google
and Amazon compete, the goal is to lock in tens of millions of individual consumers
who come to rely on them and in many cases are willing to “pay” for the services
they provide with the data they share. The more data they control, the more they
can refine the algorithm, attract advertisers, and increase user engagement in a self-
reinforcing cycle that solidifies their dominance.

However, even as scholarly consensus on the main features of the new “knowl-
edge economy” business model was consolidating, the strategies of key vanguard
firms were quietly evolving. Over the past decade, some of the undisputed titans
of the digital economy—notably, Amazon, Microsoft, and Google—have embraced
a business model that is very different from the one just described. Whereas “tradi-
tional” platform firms were asset-light, these firms have become extremely asset-
heavy. In 2024 alone, these three companies invested over $200 billion to upgrade
their data centers and roll out new ones—and they are on track to top this in
2025.* And whereas traditional platform firms were mostly consumer-facing, these
firms have become increasingly enterprise-facing. Rather than selling a standard ser-
vice to tens of millions of individual users, they seek to cultivate long-term relation-
ships with a smaller number of very large (ideally Fortune 500) corporate clients.
Finally, data, while still important, is not the key to dominance. Instead, the crucial
competitive resource for these firms is compute, that is, the physical infrastructure
and processing power that is needed to run software or other specialized workloads
for corporate clients on increasingly dedicated computing resources. The transforma-
tion within these leading companies points to a new production pattern within, and in
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many ways at the forefront of, the knowledge economy, the emergence of what we
call the cloud business model.

The core of the cloud business model is to provide IT infrastructure as a service—
also known as cloud computing. Cloud computing, like any subscription service, pro-
vides customers with a way to rent servers as opposed to purchasing them. In the old
days, a company would have had to run its IT systems from physical computers (serv-
ers, in IT speak) that it bought and maintained itself. It would have needed to set up its
own networking cables and to purchase storage in the form of disk drives. Now that
same company can outsource its IT infrastructure needs to a cloud provider and digi-
tally rent it via the internet on an as-needed basis. The ongoing migration to the cloud
by an increasing number of firms is thus driving an unprecedented concentration of
computing capabilities and the consolidation of physical hardware. The fundamental
building blocks of IT infrastructure—storage, network, and compute—correspond to
physical components: memory chips or disk drives, fiber cables, and CPUs or
GPUs, all of which are required to provide these services.” So, while we use the
term “cloud capitalism,” we do so reluctantly because the image of a cloud obscures
the extremely tangible, asset-heavy underbelly of this new business model.

This profound shift in the business model of the firms at the technological frontier
has also given rise to a new political dynamic, which we explore in more depth later. To
preview briefly, whereas earlier platform firms leveraged their asset-light structure to
engage in venue arbitrage, that is, moving operations across borders to evade (or to
seek more favorable) tax or legal regimes, cloud firms are physically tethered to spe-
cific jurisdictions because of their reliance on massive data center infrastructure. The
centrality of fixed assets has inspired important changes in the relationship to the state
on the part of leading firms. Rather than regulatory arbitrage, we observe a strategic
shift toward accommodation and, with that, the emergence of a new techno-nationalist
alliance. This alliance, so clearly on display in the newly cozy relationship between
Silicon Valley firms and the second Trump administration, is one in which geopolitical
and commercial interests come together as the state facilitates rapid data center expan-
sion at home (or in allied countries) while deploying export controls and sanctions to
hobble competitors abroad.

The shift in the business model at the technological frontier is hard to see because
the names of the firms are the same even as the center of gravity within them has been
changing. Amazon is of course still operating as a marketplace for goods being sold to
individual consumers, but the real investment is in the company’s cloud division,
Amazon Web Services (AWS), which is (for example) powering the predictive main-
tenance systems for auto manufacturers like Toyota. Microsoft is still offering its
Office suite to individuals and businesses, but again the real action is in its cloud divi-
sion (Azure), which is providing the IT infrastructure and Al models behind fraud
detection systems for banks and airlines. Google continues to dominate search, but
Google Cloud Platform (GCP) is providing the resources and the tools on which firms
like Uber increasingly rely for powering the underlying data platform used to manage
their operations.® In this way, today’s extremely asset-heavy behemoths allow their
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client firms—which also encompass much of the old platform economy—to become
(or remain) asset-light by providing them with the IT infrastructure and computing
power they need to compete in the increasingly digitally powered twenty-first century.

The legacy services of today’s dominant cloud providers continue, for now, to
generate the bulk of their revenue (except for Microsoft, whose cloud services sur-
passed its Office products in revenue in 2019). But having made windfall profits
with their capital-light software innovations and platform services, they have rein-
vested their profits down the IT infrastructure stack into purchasing and building
data centers and into other capital-intensive innovations like semiconductors, server-
cooling technologies, and other hardware. So, while the cloud business model has
emerged within the most dominant IT firms, it has done so alongside the existing cor-
porate strategies in which these firms first rose to prominence. Where they were once
considered equivalent to, albeit larger than, platform firms like eBay, Uber, Etsy,
DoorDash, or Airbnb, today’s top cloud service firms now sit in a category of their
own, one that straddles old and new forms of knowledge production.

The number of companies participating in the cloud business model is very small—
much smaller in fact than the number of platform firms. Amazon, Microsoft, and
Google, in that order, account for two-thirds of the market; other players include
Oracle, Alibaba, Huawei, Tencent, and IBM. But the cloud business model is nonethe-
less critical for understanding the latest developments in the knowledge economy.
There are two key reasons.

First, a very large and growing number of companies across all industries in the
United States have become clients of these firms because they have outsourced part
or all of their IT infrastructure needs to them. Take manufacturing: John Deere increas-
ingly relies on AWS and Azure to provide the IT infrastructure for its predictive main-
tenance services. Or finance: Citibank owns some of its own data centers but is
increasingly migrating significant parts of its IT infrastructure to Google Cloud for
the cost savings and flexibility this offers. Or platforms themselves: Netflix and
Airbnb both depend on AWS to host their platforms.” The sheer reach of a handful
of cloud providers into all corners of the economy makes them an increasingly pow-
erful node or “choke point” in the political economy as a whole.® For example,
when a portion of Amazon’s cloud services went down in December 2021, it took a
significant portion of our digital lives down with it; services at Netflix, Disney+,
and the trading platform Robinhood were halted; Delta and Southwest airlines had
to stop their services; even iRobot’s vacuum cleaners stopped working.” Even as
this article went into production in late 2025, we read about another AWS outage,
which had an even broader impact, with disruptions reported at Venmo, Hulu,
McDonald’s, Coinbase, Ring, Lloyd’s Bank, Bank of Scotland, Gov.uk, Signal,
Slack, and WhatsApp, among others.'’

Second, with the advance of artificial intelligence (Al), the cloud business model
represents the new leading edge in the knowledge economy. Reliance on advanced
IT infrastructure has long been integral to a range of digital areas like cybersecurity,
data processing, 3D video rendering, and semiconductor design. It is also increasingly
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essential for other fields such as genomics, financial simulations, oil and gas explora-
tion, weather forecasting, and engineering. But it is absolutely central to the develop-
ment of Al; indeed, the cloud is the foundational infrastructure upon which the entire
Al ecosystem is being built. As such, the cloud business model is both a key enabler of
Al development and, critically, the primary vehicle for its diffusion.

Al both reinforces and accelerates the underlying dynamics of the new model.
Especially since the ChatGPT moment in 2022, the dominant belief underpinning
Al advancement is that progress and the attainment of an all-powerful artificial gene-
ral intelligence (AGI) depends on scale—more data, larger models, and above all,
more compute. In this context, the computing capacity made available by the vast
infrastructure of the cloud has become the most critical and contested resource.
Competition in Al today is not so much about developing new intellectual property
(researchers and Al companies often openly publish new innovations in their model
design online)'' but having access to the capital—the physical infrastructure—to
train and run the largest models with the most parameters.'> Thus, to understand
the political economy of Al, we must first understand the cloud.

This article explores the genesis, evolution, and impact of the cloud business
model. We begin by tracing its origins, reviewing—in a highly telescoped and styl-
ized way—the journey from Fordism through the platform business model to the
emerging cloud business model. We explain the origins of the Al transformation,
which both stems from and reinforces the cloud business model, including the latest
(post-ChatGPT) chapter in Al development—the race to AGI. Second, drawing from
industry reports, conference materials, and blog posts, we outline the core attributes
of this model, highlighting how the corporate strategies found in leading firms defy
conventional expectations. We document multiple shifts: from asset-light to
asset-heavy, from horizontally to semivertically integrated, from dominance and
scale economies to the cultivation of long-term relationships and more intense
interfirm collaboration, and from consumer- to enterprise-facing strategies. A final
section considers the technological, political, and distributional impacts of the rise
of this new business model—showing how the current race to AGI has reinforced
and accelerated its underlying dynamics (above all, intensifying the drive for scale
and ever-greater asset intensity); analyzing the new techno-nationalist alliance
between leading tech firms and the state that the model’s development has inspired;
and considering the new power-distributional dynamics this new model has
produced.

From the Platform Economy to Cloud Capitalism

Previous works have already elaborated the ways in which platform firms transformed
twenty-first-century capitalism, so a short overview will suffice.'®> The dominant mode
of production in the previous era of mid-twentieth-century Fordist accumulation was
both labor and capital intensive. Firms employed large numbers of workers in massive,
geographically anchored production sites. Their labor intensity made them vulnerable
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to worker unrest, and thus provided an incentive for them to share the rewards of pro-
ductivity gains with their employees. Traditional Fordist firms encountered intense
strains starting in the 1970s with rising inflation, economic stagnation, and increased
competition from lower-cost producers abroad. In this context, a new corporate gover-
nance paradigm took hold. The rise of shareholder value forced firms to reorganize
around “core competencies” to maximize stock prices, prioritizing shareholders’ inter-
est over workers.'* This organizational focus on reducing expenses and streamlining
operations drove the fragmentation (“fissurization”) of firms that were once consoli-
dated and vertically integrated, as lead firms retained only the highest value-added
activities—primarily knowledge production and strategic control—in-house, while
outsourcing or offloading everything else.'’

The technological innovations of the IT revolution and the advent of “platform cap-
italism” extended and supercharged many of the strategies pioneered by the fissured
firm.'® Networked technologies now allowed firms to manage suppliers and laborers
in the periphery at low cost, fragmenting and “gigifying” work in ways that allowed
them to forgo labor contracts altogether while still exercising close control over their
workforce through algorithmic management techniques.!” The goal for consumer-
oriented platforms such as Uber and Amazon was to generate rents by squeezing the
vendors, contractors, and advertisers who rely on the platform in order to reach and
retain a large customer base.'®

Because a platform’s value famously depends on the size of its network, it was
imperative for these firms to seek market dominance. Such dominance not only secures
a steady stream of rents; it also makes it extremely difficult for new market entrants to
overthrow incumbents. This is why leading platform firms were willing to
forgo short-term profits and optimize instead for growth. This strategy was underwrit-
ten by deep-pocketed investors (many of whom had acquired their vast wealth as a con-
sequence of financialization) with the resources to fuel years of profitless growth. And
of course, once a digital platform solidifies its market dominance, it can live off the
“platform rents” garnered not through continuous productive activity but by leveraging
the firm’s market position and monetizing interactions on the platform.

Finally, for traditional platforms, data is the crucial competitive resource. The suc-
cess of online services like search engines and social media hinges on their ability to
“harvest” user data to deliver highly targeted and personalized ads, a process Shoshana
Zuboff terms “surveillance capitalism.”'® The more data a platform gathers, the better
it can refine its algorithms, attract advertisers, and enhance user engagement, creating a
self-reinforcing cycle that solidifies its market dominance.

As much as existing analyses of post-Fordist corporate strategies and platform cap-
italism explain the “knowledge economy,” they fail to capture the most recent, and
most important, developments that now represent its leading edge. For that we need
to understand the cloud business model that lies behind these new developments—a
topic that has in recent years received some scholarly attention but has not yet been
analyzed as a distinct business model.?’ The next section recounts briefly—and in a
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highly simplified way—the emergence of the cloud business model that is at the fore-
front (and in many ways, represents the backbone) of the “Al revolution.”

The Rise of the Cloud

As already noted, the cloud business model has its roots in the older platform model.
Unlike previous paradigm shifts where incumbents were displaced by challengers with
new corporate strategies, the incumbents of the platform firm era pioneered and now
dominate the cloud business model. This shift is evident in the leadership changes at
the two top players, Amazon and Microsoft. Both Andy Jassy and Satya Nadella,
who now serve as CEOs of Amazon and Microsoft, respectively, previously led their
companies’ cloud divisions—a clear reflection of how central the cloud has become to
their corporate priorities.

Among these firms, it was Amazon that pioneered the introduction of IT infrastructure
as a rentable resource.”’ Amazon’s online retail business initially ran on a monolithic
software architecture. In line with then-standard engineering practices, all its features
and operations were tightly connected within a single, massive code base, making it dif-
ficult to update or scale individual parts without affecting the entire system. Simplifying a
more complex technical story,? in the early 2000s, Amazon transitioned its code base to
a modular (or “service-oriented”) architecture, where different components (e.g., the
shopping cart or the payment system) were separated into independent services that com-
municated with each other through standard interfaces. The key breakthrough that laid
the groundwork for the cloud business model was extending this modular approach to
the company’s IT infrastructure. By decoupling its IT infrastructure from its e-commerce
operations and making it accessible and controllable through software, Amazon trans-
formed it into a stand-alone digital service, which it began renting out to external custom-
ers in 2006 under the name Amazon Web Services (AWS).

Client firms turn to cloud providers primarily for two reasons: cost savings and flexi-
bility. Previously, most major firms across the economy built and maintained their own
data centers—known in industry speak as “on-premise” infrastructure—to manage their
IT needs. By renting servers (via the internet) from cloud providers, these firms relieve
themselves of the need to operate and maintain their own servers (which involves the
cost of the equipment itself, the cooling systems, and the IT personnel to run them).
Client firms also gain crucial flexibility; they can “dial up” or “dial down” the computing
capacity on an as-needed basis, enabling a “pay-as-you-go” model that eliminates the need
for heavy upfront investment in on-premise systems.

Meanwhile, cloud providers can pool demand across many customers with different
usage patterns, allowing them to smooth out spikes and troughs, keeping the shared
infrastructure running closer to full capacity at all times. The result is higher efficiency
(and lower costs), which is passed on to client firms. This shift from purchasing and
maintaining on-premise data centers to renting from cloud providers can be seen in
the sharp increase in spending on cloud-owned data centers relative to on-premise
data centers, as illustrated in Figure 1.
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Dollars),” February 6, 2025.

In the years immediately following AWS’s launch, other firms—including not just
Google and Microsoft but also IBM, AT&T, and Oracle, as well as smaller upstarts like
Dimension Data, Joyent, and GoGrid—rushed into the market to get in on the action.
Providing this type of infrastructure—essentially rented servers for computation, disks
for storage, and the networking for connection—is capital intensive. But it is a rela-
tively low-value-added service, and as such offers only relatively low margins.
Since the basis of competition was cost, leading firms sought to gain an advantage
by dropping prices and eating massive losses to try to box out competitors. In
201416, cloud providers were locked in an ongoing price battle;*® an announcement
of price cuts by one vendor would inevitably be countered days later by the other.*
The result was an industry shake-out that eliminated some of these competitors (includ-
ing AT&T, Dimension Data, Joyent, and GoGrid). This is when the cash-rich “big
three” (Amazon, Microsoft, and Google) pulled ahead of the pack, with Oracle emerg-
ing as a later but increasingly strategic entrant, leveraging its political connections and
enterprise foothold to stay competitive.

Value-Added Services

Oligopoly control resulted in less price competition, but the continued narrow margins
on basic IT infrastructure prompted the top firms to shift their focus to
higher-value-added services that they could pitch to their largest corporate clients in
order to increase rents through customization. The initial offerings (known in
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the industry as “platform as a service” or PaaS) sat just one layer above the infrastruc-
tural level and were neither task nor industry specific, for example, helping customers
automatically scale the underlying compute and storage based on traffic; or providing
new database products that automatically duplicate across multiple geographies in
order to minimize data loss and downtime (i.e., if one data center fails, a backup in
another location takes over); or automatically distributing a large computationally
intensive task across a pool of servers (e.g., rendering an animation in parallel on doz-
ens of servers instead of processing it sequentially on just a single one). More task-
specific offerings were then built on top of these services, further abstracting away
from the underlying infrastructure—for example, providing data analytics platforms
that can help customers make sure that their compute resources are used efficiently
or powering the primitive chatbots with which we interacted a decade ago.

The move toward more specialized offerings also prompted these firms to develop a
network of software firms that could build new services on top of the basic infrastruc-
ture and beyond these generic- and task-specific services. Through such partnerships,
cloud providers then added industry-specific capabilities in data management, cus-
tomer relations management software, and Internet of Things (IoT) services, among
others. With their partners, they also co-developed specialized software solutions to
make it easier to run complex and computationally demanding industry-specific tasks
such as protein folding simulations, 3D video rendering, or gas exploration. Some of
these applications, in turn, demanded new hardware, pushing cloud providers to source
from more sophisticated hardware makers (and in some cases, even co-develop new
hardware with them).

Meanwhile, Al (which at the time was more commonly known as machine learning)
also became an increasingly important part of these higher-value-added services that
cloud firms could offer their clients. As Al technology became mature enough to be
commercialized (roughly in 2012), cloud providers began adding a portfolio of task-
specific Al models, aimed mostly at enterprises rather than individual consumers:
for instance, computer vision for face detection and industrial maintenance,
speech-to-text to transcribe meetings and to power voice assistants, recommendation
systems for social media and streaming platforms, and anomaly detection for fraud
and medical monitoring, to name a few.

By the late 2010s, Al had in fact come to be seen as integral to the cloud business
model. In 2018, for example, Microsoft renamed its cloud division from the “Cloud
and Enterprise Group” to simply “Cloud and Al reflecting the growing centrality
of Al All three of the top players now offer corporate clients a suite of Al services tai-
lored to their specific needs: For example, Microsoft Azure developed the Al instru-
ment for Scandinavian Airlines to detect fraud quickly in their loyalty program;*’
AWS co-developed with Toyota a predictive maintenance Al system to predict
when factory equipment will fail;*® Google provided IKEA with an AI model to serve
up personalized recommendations on their website to increase company sales.”’ As a
result of these developments, client firms were now using the cloud, not to cut costs but
to explore new business opportunities, optimize productivity, and innovate.
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The Latest Chapter: The Race to AGI

The release of ChatGPT in 2022 set off a race for AGI that has reinforced and accel-
erated the underlying dynamics of the cloud business model, above all intensifying the
drive for scale and an ever-more asset-heavy business model. Since then, Al develop-
ment at the frontier has moved away from the proliferation of task-specific models and
become dominated by a single model type: large language models (LLMs). Whereas
traditional models excelled at narrow tasks but required tailored training on specific,
often labor-intensive, human-labeled datasets, the defining feature of LLMs is their
generality—the ability to perform a wide range of tasks across domains without cus-
tomization—which Al researchers see as the key toward building an all-powerful arti-
ficial general intelligence.

The claim in the industry is that AGI will be capable of performing any intellectual
task that a human can and will surpass human capabilities across virtually all domains.
The technology, according to its most fervent proponents, is thought to be so powerful
that once attained, it will be able to improve upon itself, triggering a feedback loop of
rapid self-improvement beyond human control or comprehension—the impacts of
which will be so profound that it will lead to economic abundance and sweeping soci-
etal transformations. By this logic, the first country to attain AGI will gain such an
insurmountable lead that it would cement its position as a technological hegemon.*®

What distinguishes LLMs from previous-generation Al models is that scale is the
largest contributing factor to improving its performance.?® So whereas traditional, task-
specific Al models could often be trained on a single server or a small cluster of servers,
the new Al models, of which ChatGPT is one, require entire data centers for training.
Indeed, this new class of Al models are compute- rather than IP-constrained; that is, the
surest way to increase performance is to scale up rather than to rely on new innovations
in the model architecture. The landmark study on which ChatGPT and other LLMs
were based was released in 2017,%° but it was only much later that computing became
cheap and abundant enough to train the LLMs of the quality that we see today.

In this way, LLMs have made Al development even more contingent on the cloud.
Because scale is key, these new frontier Al models can only be built on the kind of
dense agglomerations of compute capacity that the cloud offers. Thus, having access
to capital—the physical infrastructure—to train and run the largest models with the
most parameters has become the central competitive advantage in the new Al era.
The race is now basically one of computational scale—whoever has the most available
compute is seen as best positioned to win in the race to AGI. Amazon’s plans to build
thirty data centers on 1,200 acres of farmland in Indiana—at a cost of tens of billions of
dollars—or Microsoft’s astounding $80 billion commitment to building data centers in
2025 alone are but the latest examples of the current dynamics.>'

Meanwhile, however, the task-specific Al of the pre-ChatGPT era is very much
alive and diffusing rapidly in client corporations in a growing range of sectors. In
this way, cloud firms continue to shape and support profound digital transformations
across the economy. Factories increasingly use various computer vision models



194 Politics & Society 54(2)

throughout their production systems; social media/streaming platforms continue to per-
fect Al for recommendations to increase user engagement; basic computer vision is
being applied in an ever-wider range of scenarios including unlocking personal devices
and autonomous driving, to name a few. The features of the new cloud business model
on which these developments are founded are radically different from those of first-
generation platform firms on a number of dimensions. The following section elaborates
these differences, showing how the model evolved from asset-light to asset-heavy,
from hierarchical to modular in structure, from dominating to collaborating with clients
and partner firms, and from consumer- to enterprise-facing.

The Cloud Business Model
Asset-Heavy, Not Asset-Light

In order to provide the infrastructure capacity for a growing base of customers, cloud
providers committed huge sums of capital to building massive data centers across the
globe. The cost of a modern data center is extraordinarily high—far higher than the
typical amount of capital that a startup can raise through venture capital. Amazon,
for instance, spent $11.8 billion on just five data centers in Oregon in 2022 (roughly
$2.4 billion each).>* Data centers that can train the latest AI models cost even more
as they have a far greater density of expensive NVIDIA GPU chips (the latest
NVIDIA GPU for Al the Blackwell B200, costs between $30,000 and $40,000 per
chip).?® Previous-generation data centers used to be filled with lower-cost CPUs and
had lower energy and cooling requirements; now the new data centers that power Al
are full of expensive GPU chips, and have far higher energy and cooling
requirements.>*

The three leading cloud firms (Amazon, Microsoft, and Google) have splurged on
investments in physical infrastructure to fuel their rise. Together they are planning to
spend well over $300 billion in 2025 alone, far more than the heavyweights in tradi-
tional sectors such as oil and gas. Figure 2 shows that the capital expenditure of all
three took off when each first adopted the cloud business model. Similar to the platform
model, the path to profitability for these infrastructure investments was uncertain and
long-term, but for a different reason: not network effects but upfront capital investment
costs. It took Amazon.com six years to turn a first (modest) profit; AWS took nine
years. Microsoft became profitable only in the late 2010s.>> Google Cloud reported
a profit for the first time in 2023.%

These massive capital investments reflect a shift from the centrality of data to the
preeminence of compute. Platform-era frontier firms were asset-light because storing
vast quantities of data is cheap, allowing them to scale to millions of users with rela-
tively low levels of capital expenditure. Having the best, most efficient physical hard-
ware for data storage had nothing to do with a company’s advantage because
competitiveness depended more on the scale and sophistication of their data.
Facebook, for instance, grew fabulously profitable because they had a vast trove of
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user data that allowed them to effectively serve advertisements to some four billion
users—all without the need for massive spending on IT infrastructure.

By contrast, cloud providers do not benefit from harvesting large quantities of data
in the same way. Instead, they provide clients with compute infrastructure and compete
on their ability to help their customers innovate, which increasingly requires running
sophisticated workloads on dedicated computing resources. And as noted, they have
become the primary avenue for developing and diffusing Al technology, which
requires highly specialized, high-end hardware (GPUs), and can involve redesigning
entire data centers (e.g., rewiring racks of servers with higher interserver bandwidth).
As a result, cloud providers are constantly seeking the most advanced and capital-
intensive hardware.

The extent to which the cloud business model is rooted in physical infrastructure
cannot be overstated. The core of this physical infrastructure is the data center. Data
centers are in effect massive, oftentimes football field—sized buildings that are filled
with racks of servers, of which the most expensive components are usually the chips
(this is especially true with modern data centers that are filled with expensive chips
capable of training large Al models). Previously, cloud providers leased data centers
from real estate investment trusts (such as Digital Realty and Equinix). But as the effi-
ciency and capabilities of data centers have become part of these firms’ competitive
advantage, they increasingly shifted toward building and owning their own.

However, unlike the Fordist firm of yesteryear that was both capital and labor inten-
sive, once a data center is constructed, maintaining it takes very few technicians. But it
requires vast amounts of water and energy. When servers run at maximum capacity—
as they do when training an Al model—they can overheat, resulting in performance
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degradation or even system crashes. So to mitigate that risk, data centers circulate water
through specialized cooling systems to bring the server temperatures back down.

Access to energy is also crucial, so many cloud providers have initiated collabora-
tions with electric utility companies to ensure their energy demands are met (nine of the
top ten US electric utilities say data centers are a main source of customer growth).?’
With surging demand for Al and an energy grid that is increasingly under stress, these
companies are now going a step further, building their own power sources in tandem
with and directly adjacent to their data centers.>® Amazon, Google, and Microsoft have
already invested in hundreds of solar and wind projects to power their data centers.
They are even restarting and expanding energy sources: For example, Microsoft has
invested in a shuttered unit at Three Mile Island nuclear plant;** Amazon has invested
in X-energy, a company developing nuclear energy, and partnered with Energy
Northwest to build a data center campus next to the Susquehanna nuclear facility in
Pennsylvania.*

Semivertically, Not Horizontally, Integrated

A second major difference to the previous platform model relates to corporate structure. In
the platform era, the decoupling of software and hardware allowed platform firm applica-
tions (such as the Airbnb app, WhatsApp, or Netflix) to operate across a wide array of
devices, whether on Windows, Linux, or Mac, Android or iOS. By decoupling the
two, firms prioritized user reach and interoperability over the deep integration and opti-
mized performance that comes from tightly coupled systems. This approach reflected
the goals of platform firms—to quickly saturate markets and achieve network effects—
and their willingness to trade profits for horizontal expansion.

By contrast, in the cloud business model, competitive advantage is increasingly
defined by the recoupling of software and hardware, with new hardware optimized
to run highly sophisticated software workloads. Initially, cloud providers operated
on the logic of the platform era, filling their data centers with cheap and generic hard-
ware—and it did not matter because any software was designed to run on any hard-
ware. They sourced most of their components—the chips, the servers, the racks that
servers sit on, the cooling system, and the plethora of networking equipment—in the
market, while still retaining control over the infrastructure itself, to maximize their abil-
ity to coordinate complex systems.

But when cloud firms moved beyond low-margin infrastructure to offer differenti-
ated, specialized software capabilities (such as Al), many of these higher-value-added
services required tighter integration of hardware and software up and down the “cloud
stack,” that is, the layers of technology that make up the firm’s IT infrastructure, from
high-level software applications down to hardware components like semiconductors.
Cloud providers have thus increased their role in the entire data center value chain,
using their own designs and hardware rather than buying components off the shelf.
For instance, they have developed their own cooling technology, implemented energy
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efficiency improvements, and partnered with server rack makers to manufacture cus-
tom rack designs.*’

When it comes to complex workloads such as Al, the ability to optimize hardware
requirements for specific software demands is a hallmark of the cloud business model.
Google was the first to align its software and hardware around Al In 2015, the company
introduced a software programming language called TensorFlow, dedicated to develop-
ing Al models. To enhance TensorFlow’s performance, Google also released Tensor
Processing Units (TPUs), specialized data center chips that maximize the efficiency of
TensorFlow code. This tight integration between software and hardware allowed
Google to boost the efficiency and speed of its Al services and research efforts. Other
firms have similarly moved to developing their own chips, among other reasons, to
reduce their reliance on external suppliers like Intel, AMD (Advanced Micro
Devices), and, most of all, NVIDIA. For example, Microsoft has recently created its
own Al-specialized chips, which, according to a Microsoft-authored blog post, “nestle
onto custom server boards, placed within tailor-made racks that fit easily inside existing
Microsoft data centers [allowing] hardware [to] work hand in hand with software.”*?

In short, the emerging model differs from the arm’s-length, market-based contrac-
tual arrangements that have become the de facto interfirm relation in the knowledge
economy. Although they are capital intensive, cloud providers are not vertically inte-
grated in the traditional Fordist sense either. In theory, ownership of every layer of the
cloud stack would allow firms to deliver the highest-performing solutions because
coordination occurs within a single company rather than through the market.
However, innovation in all layers of the cloud stack is advancing rapidly. For example,
the best hardware technology in one period can quickly lose its dominance in the next.
Consequently, the challenge for the cloud providers is to integrate with the best tech-
nology in any given layer in the stack, while maintaining their ability to coordinate
integration across the stack.

To solve this problem, cloud providers are not only integrating vertically but are
doing so modularly through the relationships that they cultivate with multiple players
at each layer of the stack, that is, with sophisticated software vendors up the stack and
with the makers of the most powerful processing chips down the stack. The nature of
these relations can vary significantly in form and intensity. In some cases, for example,
where software applications are easy to install, the relationship is a simple technical
matter, and does not require extensive coordination between cloud providers and their
partners. But in other cases, cloud providers assign staff to sit in the offices of their part-
ner firms to ensure quality integration or conduct joint research. In still other cases,
partnerships are deemed so valuable that cloud providers invest in their partners or
acquire them outright to keep them from integrating with competing cloud providers.
But even in the case of acquisition, the approach that cloud firms take represents a stark
departure from the platform era. Acquisition decisions by previous platform firms were
driven by the desire to expand the user base and achieve network effects or neutralize
competitors (think of Facebook’s acquisitions of Instagram and WhatsApp). By con-
trast, cloud providers make acquisition decisions to gain control over critical
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Figure 3. Example of Microsoft’s “modular” integration of Al services. Source: Authors.

technologies and components that enhance their ability to deliver differentiated ser-
vices. Figure 3 is a stylized illustration of the hardware and software components in
Microsoft’s Al stack.

Collaboration, Not Domination

In the fissurized, franchised version of the knowledge economy, interfirm relationships
are characterized by lead firms dominating those lower in the supply chain.** For
instance, Apple sets the terms of its partnership with hardware manufacturer
Foxconn, which in turn sets its own terms with its lower-tier manufacturing subcon-
tractors. The result is a cascading pattern of domination, with the highest-value produc-
ers exploiting “subordinate” firms with lower productivity. Platform firms also tend to
dominate the relationships they enter, as for example in the relationship between Uber
and the drivers who depend on it to connect them to riders.**

The cloud business model breaks from this pattern, as the relationship with
their various partners spans a continuum from domination to collaboration. Cloud
firms do dominate in the relationship with some partners. For instance, their
relationships with suppliers who make server racks or with the utility companies
that supply them with electricity resemble the hierarchical relationships that lead firms
have with their suppliers as described in the global value chains literature. However,
their relationships to other partners are often much more equal, characterized more
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by mutual benefit and sometimes even mutual dependence. The relationship between
Microsoft and OpenAl is one example, because OpenAl needs Microsoft Azure to train
and run its models and because Microsoft’s own models are not (yet) as powerful as
OpenAlT’s. The same is true for the relationship between Microsoft and NVIDIA—
indeed here, if anything, Microsoft needs NVIDIA (whose chips are far superior to
its own) more than the other way around (since many firms are clamoring for
NVIDIA’s chips). Such patterns of collaboration apply more broadly, both to down-
stream partnerships with hardware manufacturers and to upstream partnerships with
software providers, and sometimes even extend to (more limited forms of) horizontal
collaboration with competing players.

Down the stack, cloud providers partner with some of the most technologically
advanced companies in the world. Chips are the data center’s most complex, techni-
cally sophisticated, and capital-intensive component. So the most significant partner-
ships at the hardware layer are with semiconductor manufacturers such as Intel,
AMD, and NVIDIA. These relationships have enabled cloud providers to access the
latest hardware innovations and collaborate closely on optimizing the performance
of new hardware in their data centers. For example, NVIDIA’s GPUs have become
the cornerstone of Al development and the new race toward AGI through collabora-
tions with companies like Microsoft and Amazon. Microsoft has also teamed up
with AMD to develop specific Al processors;* they have also partnered with Cray,
a subsidiary of Hewlett Packard Enterprise, to bring the company’s supercomputers
used for climate modeling, precision medicine, and other scientific research to
Microsoft Azure’s clientele.*

Such partnerships demand deep engineering capabilities on both sides, and can
often also involve joint research and development efforts. To stay with the previous
example, Microsoft (even while developing their own Al chips) has worked closely
with NVIDIA to build a massive cloud-based Al supercomputer.*” Business Insider
estimates that Microsoft alone accounted for 19 percent of NVIDIA’s revenue in
2023.*8 Collaborative research and development can even lead to significant advances
in computational capabilities. For instance, Quantinuum and Atom Computing, both
manufacturers of quantum hardware, joined forces with Microsoft to achieve new
breakthroughs in the field of quantum computing.*’

Up the stack, cloud firms rely on partnerships with software makers such as SAP,
Salesforce, Databricks, Anthropic, and OpenAl, known in industry-speak as
Independent Software Vendors (ISVs), to expand their portfolio of services. ISVs build
on top of the basic cloud infrastructure that cloud firms provide to create a wider range
of applications and services from which client firms can select. Sometimes the services
offered by ISVs are as simple as helping client firms move to the cloud by re-creating
legacy applications that were originally designed to run on on-premise infrastructure.
For instance, the German enterprise software maker SAP offers versions of its software
that allow customers to continue to run SAP software as they migrate to cloud-based
data centers. In other cases, ISVs provide entirely new services on the cloud. For
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instance, Databricks—which runs a cloud-native big data processing service—partners
with all three cloud providers to offer a scalable big data analytics platform.

In general, ISVs allow cloud firms to meet a broad range of customer needs without
having to develop all these services in-house. In the new AGI era, OpenAl’s partner-
ship with Microsoft is perhaps the most prominent example.’® Microsoft initially
invested in OpenAl in 2019, giving the latter access to the computational capacity
required for training Al models. In the early years of their agreement, Microsoft’s cloud
computing platform (Azure) became OpenAl’s exclusive cloud provider.
Relationships like this can also push cloud providers to deepen their infrastructure
capabilities. For instance, to meet OpenAl’s computational needs, the two firms
worked closely to construct Al supercomputing infrastructure that was used to train
OpenAl’s cutting-edge models.”’ Training massive Al models requires advanced
supercomputing infrastructure or clusters of state-of-the-art hardware connected by
high-bandwidth networks. The supercomputer built for OpenAl provided the infra-
structure for the breakthrough models (e.g., DALL-E and ChatGPT) that the Al startup
developed.52 And integration of OpenAI’s advanced Al models with Azure now allows
Microsoft customers to seamlessly incorporate these models into existing solutions
already built on Microsoft’s cloud.

The most technically advanced ISVs, such as OpenAl, may have outsized power in
their relationship with cloud providers. However, for other ISVs, the cloud providers
play an important role in setting agendas and optimizing the contributions of their part-
ner firms. Microsoft, for example, hosts an annual conference called Microsoft Ignite,
where Microsoft showcases its latest innovations, infrastructure developments, and
future roadmap, providing ISVs with cues on where to focus future work. For example,
Microsoft may announce new hardware offerings at such conferences (or invite their
downstream partners to do the announcement) to encourage upstream ISVs to integrate
them into their product development; Microsoft may also promote new features within
their Al platform, sending a clear signal to ISVs to augment their services with Al.
Google and Amazon also host a similar annual conference for their ISV partners.
Having these insights allows ISVs to align their development efforts and ensure com-
patibility with new developments in the cloud infrastructure. In this way, cloud provid-
ers empower their partner ecosystem while reinforcing their own position in the core.>
Beyond this, cloud providers also coordinate vertically across their upstream and
downstream partnerships. For example, Microsoft responded to OpenAl’s demand
for specialized chips by mobilizing hardware partners such as NVIDIA to ramp up
the supply of chips designed for Al model training.>*

While competition between leading cloud providers like AWS, Azure, and GCP is
fierce, there is also an undercurrent of collaboration in some areas where mutual benefit
can be realized. Unlike the platform era, first-mover advantage is not necessarily deci-
sive. Enterprise customers almost always adopt multiple cloud providers (as high as 81
percent of firms do so, according to a recent Gartner survey)>> to diversify their risk and
capitalize on the best-of-class solutions that different cloud providers offer. Thus, cer-
tainly at this juncture, the true opportunity for all these firms lies in expanding the
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market generally by broadening the adoption of cloud services and Al across indus-
tries, to the benefit of all of them. For instance, when Capital One Bank transitioned
its IT infrastructure to AWS, it was not just a win for Amazon. It also served as a val-
idation for the entire public cloud model, indirectly benefiting Azure and GCP by sig-
naling to other financial institutions the viability of cloud adoption. In a similar vein,
certifications and trainings provided by AWS benefit other cloud providers because
many of the skills are industry- and not firm-specific.

Collaboration on setting industry standards can also have positive-sum impact.
Establishing common standards is essential for ensuring interoperability, security,
and reliability across different cloud environments. For instance, the Cloud Native
Computing Foundation (CNCF) and other open-source initiatives have brought
together engineers and executives from various cloud providers to work on
cloud-agnostic projects like Kubernetes, which has become the modern standard for
deploying software applications across cloud platforms because (simplifying greatly)
it allows software workloads to be packaged into self-contained units that can be con-
sistently and reliably executed on across different computing environments. These
dynamics underscore the importance of expanding the “total pie” of cloud computing
rather than just competing for a larger slice of what already exists (cloud spending sur-
passed $660 billion in 2023, yet it remains only a fraction of the $4.7 trillion in IT
spending from the same year).>®

Finally, horizontal coordination can be defensive, serving as a strategic counterbal-
ance against partners in the cloud stack who hold outsized bargaining power. An exam-
ple of this is a consortium recently formed by Google, Microsoft, Meta, AMD, Intel,
Broadcom, and others to establish a new industry standard for the components that
link together Al accelerator chips (i.e., GPUs) within data centers, enabling the scaling
of Al systems.”’ NVIDIA, which currently dominates this standard, was deliberately
excluded from the consortium. This move is part of a broader strategy to wrest control
away from NVIDIA, whose dominance gives it significant leverage over the Al hard-
ware ecosystem.

Enterprise-Facing, Not Consumer-Facing

A last key difference to the platform business model is the customer base. Whereas
“traditional” platform firms are predominantly consumer-facing, cloud firms are almost
exclusively enterprise-facing. While an individual person can rent a server with any of
the cloud providers, there is hardly a use case for nonbusinesses to do so. Instead, cloud
providers rely not on millions of individual users but on developing steady revenue
streams from a much smaller set of enterprise customers. With large clients (e.g., a
Fortune 500 firm or a government agency), a single contract could be worth hundreds
of millions of dollars in cloud spending. Because they can generate revenue regardless
of the extent of their market dominance, cloud providers focus on product differentia-
tion and technological superiority rather than direct competition for market share.
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This orientation results in corporate strategies that differ sharply from the previous
platform model of cultivating superficial connection to a wide consumer base. For
cloud providers, developing deep and enduring relationships with customers is a prior-
ity. It is also a critical strategic resource because their ability to innovate and stay com-
petitive depends on the circulation of knowledge from corporate clients back to the
R&D staff. The ability to tap into outside sources of knowledge—known in the inno-
vation literature as a firm’s absorptive capacity—is critical to the success of the cloud
business model. Intimate familiarity with their clients’ operations allows cloud provid-
ers to develop industry-specific services and product innovations, ensuring that they
can tailor their offerings to meet the unique needs of their clients. According to
Cohen and Levinthal, a firm’s absorptive capacities depend not only on basic skills
or shared technical language but also awareness of rapidly evolving developments in
the field.>® Such awareness is essential for recognizing the value of new information,
assimilating it, and applying it to new domains to drive innovation. It allows firms to
make informed decisions about what partnerships to forge and what innovations to
pursue.

To build and maintain strong relationships with their customers, cloud firms rely on
entire subgroups within the organization—such as sales teams or “customer experience
engineering” departments—to manage these relationships. They spend a significant
portion of their hiring budgets on technically adept sales staff to foster close relation-
ships with current and potential clients. In 2023, AWS had over 60,000 employees
focused on customer relations, accounting for roughly half the total number of AWS
employees.”” This army of sales staff operates as middlemen between clients and
the cloud provider’s R&D staff, helping not only to manage their relationships but
also to ensure that the increasingly sophisticated services on the cloud are adopted
by clients and that feedback makes it into product roadmaps. Relationships with large
customers can be so important that senior executive staff sometimes get directly
involved in managing them.

Besides hiring an extensive and technically competent sales staff, cloud firms also
rely on deep partnerships with professional services organizations. Such firms provide
consulting services to help corporate clients adopt and integrate cloud technologies into
their business operations. Like sales staff, these professional services firms also facil-
itate the flow of information between customers and cloud providers, which informs
the cloud provider’s product development and R&D decisions and helps tailor cloud
offerings to industry needs.

These firms bridge a critical gap for cloud providers because of their dual expertise
in both cloud computing and the specific industries they serve. For instance, Accenture,
a global professional services company, has played an essential role in guiding its cli-
ent base—many of which are legacy companies—through the complex process of
migrating to the cloud. Accenture can also help develop bespoke cloud solutions for
their clients. For example, Accenture worked with the Schaeffler Group, a German
automotive and industrial supplier, to build a new cloud-based industrial automation
solution using robotics.®® Accenture, in this project, was responsible for implementing
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this solution, which it could do because of its dual expertise in the cloud and digital
engineering.

Professional services firms often have deep relationships in specific industries, so
partnering with such firms allows cloud providers to expand their reach to new sectors
or deepen their penetration of existing ones. To stay with the Accenture example, the
company has extensive networks and expertise across multiple industries, including
banking, automotive, chemicals, retail, health care, and manufacturing, among others,
as well as a dedicated business group called Accenture Cloud First, whose 70,000
employees produced $11 billion in cloud-related revenue for the company in
2019.°" Because these partnerships are critical for adopting cloud services, cloud pro-
viders build close relationships with these firms; in 2019, Microsoft and Accenture
teamed up to launch the Accenture Microsoft Business Group, a 45,000-person initia-
tive focused on jointly delivering cloud-powered software solutions to their global cli-
ent base.®

The cloud business model marks a radical departure from its platform predecessor
that has conventionally been associated with fissurization and deskilling (e.g., out-
sourcing, offshoring, and utilizing low-skilled gig workers). This new model creates
upward pressure on the demand for highly skilled technical workers in client firms
to allow them to take full advantage of the cloud. For instance, in order for customer
firms in sectors like health care, finance, and manufacturing to take full advantage of
what the cloud has to offer, they must have employees who are equipped with
advanced technical skills, for example, the ability to migrate legacy, on-premise IT
infrastructure onto the cloud. This trend is reflected in the proliferation of cloud-related
certifications. Programs like AWS Certified Solutions Architect, Microsoft Certified
Azure Administrator, and Google Professional Cloud Architect are becoming increas-
ingly important and widespread across industries. These trainings are used by the inter-
nal sales staff of cloud providers, professional services firms like Accenture, and
customers themselves. Such certifications are not merely professional credentials but
essential tools that equip workers with the technical skills required to take advantage
of the cloud’s capabilities.

In sum, the cloud business model departs, on multiple dimensions, from the plat-
form model out of which it grew. Its emergence at the frontier of the knowledge econ-
omy has also unleashed a host of new dynamics, both in the market and in politics. The
next section considers some of the most important of these.

The Cloud Business Model: Impact and Effects

Technological Dynamics: The Race to AGI

According to its most zealous advocates, the promise of AGI is that it will solve the
greatest challenges of our time—from mitigating climate change to unlocking entirely
new scientific breakthroughs to dramatically increasing economic abundance.®® At this
juncture, however, the concept of AGI is less a technical milestone than it is an
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imagined socioeconomic future or—more practically—a marketing concept. The nar-
rative is that achieving AGI—the inflection point at which Al will forever transform
civilization—is ever imminent but never here. This always-on-the-horizon narrative
is what sustains market momentum and justifies the hundreds of billions of dollars
that the top cloud firms are pouring into compute infrastructure.

Yet even as the ChatGPT moment and the drive toward AGI has produced a new
(almost pyramid-scheme-like) logic of investment, a killer application, significant
commercialization opportunities, or meaningful productivity gains have yet to materi-
alize. What commercialization has occurred remains far from justifying the capital
being poured into scaling the technology. Last year, for instance, OpenAl collected
$3 billion in revenue but spent $7 billion (a large portion of which went to training
and deploying their models).** This raises the possibility that the hundreds of billions
of dollars invested in compute to power the current Al paradigm may look more like a
speculative bubble than the foundation of the next technological revolution.

This is why DeepSeek was such a threat and caused markets to dip in early 2025.
The cost optimizations achieved by DeepSeek’s model undermined the scaling laws
underpinning the AGI race, making the massive investments in building compute infra-
structure look unnecessary. Many thought the breakthrough would pop the bubble. But
the scare was only temporary. Just as nineteenth-century economist William Stanley
Jevons observed that technological improvements in coal efficiency led to increased
—rather than decreased—coal consumption by unlocking new demand (a phenomenon
later known as the Jevons Paradox), the efficiency gains achieved by DeepSeek’s Al
models are thought to similarly boost rather than diminish demand for cloud infrastruc-
ture. This was in fact Microsoft CEO Satya Nadella’s argument—that far from threat-
ening the cloud business model, DeepSeek’s breakthrough would drive even greater
demand for compute, as cheaper and more efficient models unlock new demand for
AL®

It is too early to predict the precise trajectory of the Al “revolution.” Whether the
current “bigger is better”” paradigm will remain dominant or whether we will see a reversal
to more task-specific Al models is an active debate within the Al research community.®®
What is already certain is that the handful of dominant cloud providers will continue
investing aggressively in support of the scale hypothesis, driven by the fear of missing
out should the promised gains ever materialize. And at this stage, cloud providers have
no choice but to perpetuate the AGI narrative, since taking their foot off the gas would
undermine the legitimacy of the extraordinary sums of capital already sunk in.

Political Dynamics: The Rise of Techno-Nationalism

The rise of the cloud business model has also unleashed new political dynamics. One
debate revolves around the capacity of the state to steer this new model and to mitigate
its negative impacts. The asset-light nature of previous-generation platform firms
allowed them to engage in venue arbitrage in order to circumvent regulations, which
are typically enforced within state or national borders. Their mobility enabled them
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to shift operations to jurisdictions with more favorable legal, tax, or regulatory environ-
ments, making them difficult to regulate effectively. By contrast, this kind of regulatory
flexibility is far more challenging for cloud firms to achieve because their physical
infrastructure ties them to specific locations. As we have seen, these companies have
made heavy investments in the physical assets required to operate their data centers,
up to and including the land on which the data centers sit and the energy sources
needed to run them.

It seems clear that American tech leaders are quite aware of the ways in which the
resulting vulnerability could give the state new leverage in shaping this next era of the
digital economy. Pundits have offered a range of plausible explanations for the abrupt
turn on the part of American tech titans toward embracing Donald Trump. Gone are the
days when CEOs of the top companies openly challenged Trump policies and even
banned the then-former president from participating on their platforms.®” Most
accounts of this turnaround stress political pragmatism (fear of reprisal), growing dis-
content with the policies of the Biden administration toward the tech industry, and a
breakdown of the Silicon Valley consensus view of innovation and tech entrepreneur-
ship as an unalloyed good.®® To these we would add another that has received virtually
no attention: namely, a wholly new situation in which previously footloose firms are
now more invested in immovable assets—creating enormous material incentives for
them to curry favor with national policymakers both domestically and abroad.

But the dependence runs both ways, as the government itself relies increasingly on
the cloud. The United States has several multibillion-dollar contracts with cloud pro-
viders to modernize various aspects of the government, including the military. It
also has enormous contracts with Palantir, which provides the advanced data analytics
and integration for a wide range of federal agencies, in particular in defense, law
enforcement, and intelligence. Palantir does not have its own data centers, but instead
relies on partnerships with the dominant cloud providers analyzed here. And although
government reliance on Palantir pre-dates the current administration, the scope of that
reliance has expanded massively since Trump took office.®”

Perhaps more importantly, geopolitical dynamics have if anything deepened the
mutual dependence of the government and the top cloud firms. Winning the so-called
Al arms race with China had become a top priority for both major US political parties
even before the more recent race toward AGI, which has only intensified the geopolit-
ical competition. In 2018, the Congressional House Armed Services Committee turned
to former Google CEO Eric Schmidt to chair a National Security Commission on
Artificial Intelligence. The commission, which also included top executives from
Microsoft and Amazon, was tasked with making recommendations to “advance the
development of artificial intelligence, machine learning, and associated technologies
to comprehensively address the national security and defense needs of the United
States.”””

Under the Biden administration, one of the signature pieces of legislation—the
CHIPS and Science Act—included generous funding to promote the manufacturing
of the type of advanced semiconductors on which cloud providers rely. Even energy
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investments, like those in the Inflation Reduction Act aimed at expanding renewable
energy capacity, would ultimately benefit the power-intensive operations of major
cloud firms. A late-term executive order called for measures to “advanc[e] United
States leadership in artificial intelligence infrastructure,” including making federal
land available for building data centers, while however also calling for guardrails to
ensure Al safety.

The current Trump administration, for its part, has exhibited more unbridled enthu-
siasm, rolling back the Biden-imposed conditionalities for state support that, for
instance, enforced compliance with security measures and required cloud firms to
use renewable energy sources. Trump has also endorsed a massive new wave of
data center construction in the proposed “Stargate” plan, which earmarks over $500
billion for data center infrastructure, ensuring that there will be sufficient electricity
to power the new data centers. At the center of the initiative is Oracle, the plan’s
key cloud partner—positioned to benefit directly from state-backed expansion as it
competes with the other cloud giants. The administration clearly sees Al as a key stra-
tegic asset, as evidenced in the 2025 executive order “Removing Barriers to American
Leadership in AL”

This dependence on the state has created a new and still evolving alliance between
an increasingly nationalist political elite and Al firms including, above all, the cloud
providers. Among the most surprising turns is the one that now has Donald Trump
and OpenAl’s Sam Altman on the same side (in 2017, Altman was among the first
to vocally oppose Trump’s nationalism, even writing a blog post to rally other industry
executives to “take a stand” against the administration’s anti-immigrant policies).”’
Cloud and AI firms are now much more amenable to the federal government’s nation-
alist goals. Microsoft has, for instance, pulled its Al research operations from China
and cut services to Chinese universities amid geopolitical concerns, throwing away
decades of the company’s efforts to globalize its operations.’? This marks a sharp
departure from the earlier era when US-based platform firms eagerly sought access
to the Chinese market. So whereas the footlooseness of the previous era enabled plat-
form firms to be much more globalist in their approach, the state-tech nexus that char-
acterizes the politics of the new cloud business model atop which the “Al race” is
waged results in a much more nationalist approach—as the fate of the cloud is now
seen as more closely tied to the strength of their home country, and vice versa.

This new alliance between the state and the top cloud providers is problematic for other
countries. Across the Atlantic, high levels of dependence on a handful of American cloud
firms is increasingly viewed as a source of geopolitical vulnerability. After Trump’s recent
flare-up with the European Union, policymakers were reminded just how easily a hostile
US administration could cut off access and shut down parts of the European economy,
prompting renewed urgency and investment in cloud sovereignty across the continent.”
Meanwhile, export limits on Al chips and other trade measures designed to hinder China’s
advancement in Al technology have only fueled the Chinese government’s commitment
to achieve technological independence and thus to intensify support to Chinese firms—
including, notably, domestic cloud providers.”
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Distributional Dynamics: New Centers of Power

Finally, the cloud business model has also given rise to new distributional dynamics
that are quite different from the earlier platform era. Platform firms, as their founders
never tired of emphasizing, “disrupted” legacy industries. Airbnb, for instance,
upended the traditional hotel sector by turning any homeowner into a potential
bread-and-breakfast host. Amazon’s e-commerce business supplanted much of the
brick-and-mortar retail sector by moving shopping online. Fintech startup
Robinhood redefined retail investing by offering users commission-free access to
financial markets through its easy-to-use mobile app. In each of these cases, legacy
industry incumbents were disrupted by new platform firms emerging from outside of
each industry’s established core.

In contrast, and because of its enterprise-facing nature, cloud providers have the
potential to help industry incumbents stave off competition, especially from technolog-
ically savvy disruptors. Rather than posing a threat, the services that the cloud offers
provide the most dominant legacy firms with the means to undergo digital transforma-
tion themselves and increase their own competitiveness. For instance, Walmart has
become a seasoned user of Microsoft Azure and its value-added services, allowing it
to compete with Amazon in online retail. Banks such as JPMorganChase are also
fast adopters of the cloud, helping them stave off competition from fintech upstarts.
So, whereas the platform business model wrests power away from legacy industry
incumbents and toward Silicon Valley, thereby widening the digital gap across indus-
tries (between the tech sector and the rest), the cloud business model may reverse this
trend.

As should be clear by now, the client firms that benefit the most from the cloud busi-
ness model are those with robust partner networks and the technical know-how to take
full advantage of high-value-added cloud services. The most adept clients might even
employ a fleet of technical staff with cloud-based certifications. This means that, within
industries, we should expect the rise of the cloud business model to deepen inequality
since only the top players (e.g., JPMorganChase or Walmart) will have the capabilities
to fully leverage the cloud. Less sophisticated players (e.g., local banks without the
tech savvy to take advantage of the cloud; mom-and-pop retailers) will fall further
behind.

The most notable new center of power of all lies with the cloud providers them-
selves relative to the rest of the tech sector. In the post-ChatGPT era, cloud and Al tech-
nologies have become firmly entrenched among the top players, such that innovation
and its profits remain locked within a handful of existing cloud giants. Indeed, cloud
firms are buttressing their competitive advantage by increasing the sophistication of
the Al services they provide to their clients. And as they do so, they bring ever-greater
portions of the AI supply chain under their control, everything from semiconductor
hardware and specialized data centers to high-level Al services.” They are also drama-
tically increasing their asset intensity to provide the infrastructure to train and deploy
the most advanced Al models.
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This means that even fewer companies can participate in developing these AI mod-
els, let alone compete in the race to AGIL. So whereas firms like Apple and Netflix
could, in the past, develop their own task-specific Al models in-house (e.g., Apple’s
face recognition to unlock the iPhone; Netflix’s personalized recommendations),
even these highly tech savvy companies must now rely on the cloud to access
cutting-edge models like ChatGPT. For instance, Apple plans to use these models to
power its Siri upgrade;’® Netflix is integrating ChatGPT into its search functionality
to allow users to find content using conversational language.”’ As a result, the top
cloud players have pulled far ahead of even the most advanced platform firms includ-
ing Uber, Airbnb, and Netflix—all of which rely on cloud providers not only for their
infrastructure needs but for integrating the latest advancements in Al. In sum, the cloud
business model represents a reorganization—and intense centralization—of power and
profit at the leading edge of both the tech sector and the knowledge economy—one
defined by asset intensity and underpinned by state support and geopolitical
competition.

Conclusion

This article has outlined a major evolution at the technological frontier of the knowl-
edge economy: the emergence of the cloud business model. Departing from the previ-
ously dominant, consumer-facing, and asset-light platform model, cloud firms have
become intensely asset-heavy, enterprise-oriented, collaborative, and vertically inte-
grated operations. The top cloud players, which once thrived on data-driven,
consumer-centric platforms, have increasingly shifted their focus toward providing
sophisticated IT infrastructure services and specialized computational capabilities to
a much smaller number of large enterprise clients. In doing so, these cloud giants
have accumulated immense physical infrastructures—including data centers, special-
ized hardware, and even energy facilitiecs—that constitute a much more
capital-intensive digital economy. The rise of the cloud business model thus represents
a new development that forces us to reconsider many of the features we have come to
expect from the knowledge economy.

As we have seen, the cloud is not a passive backdrop for AI’s rapid advancement; it
is the foundational infrastructure upon which the entire Al ecosystem is being built and
the key player in the race to AGI. Indeed, the prevailing belief that scaling compute
infrastructure is the key to reaching AGI further reinforces and accelerates the under-
lying dynamics of the cloud business model described above, intensifying the drive for
scale and ever-greater asset intensity. This evolution has led to the deep embedding of
cloud providers at the center of the entire Al ecosystem—not only as the key actor in
the race for AGI but, more importantly, as a critical “choke point” with the diffusion of
Al across the political economy as a whole.

Unlike platform firms that thrived under a noninterventionist free-market regime
where state inaction is the most beneficial policy, the cloud model signals the emer-
gence of a new techno-nationalist alliance—one in which the state clears the way
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for unbridled data center expansion at home while deploying export controls and sanc-
tions to hobble competitors abroad. This diagnosis of the nature and origins of the
cloud business model draws our attention to the emergence of a new and potentially
enduring state-tech nexus—one that risks reinforcing an ever-more top-heavy econ-
omy, in which the transformative gains of the cloud and Al accrue overwhelmingly
only to the most powerful corporate and political actors.
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