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Executive Summary 

In the years ahead, increasingly advanced artificial intelligence systems are expected 
to reshape the global economic and national security landscape. Maintaining long-term 
U.S. leadership in AI will require policymakers to foster a diversified, contestable, and 
competitive market for commercial AI systems. Competitive markets are a key driver of 
innovation, incentivizing incumbent firms to continuously improve their offerings and 
encouraging startups to bring disruptive products to the market. In addition to 
galvanizing innovation, promoting competition among AI developers would prevent 
the U.S. AI industry from becoming a digital monoculture and make the country more 
resilient against economic disruptions, technological surprises, and other national 
security risks.  

As it stands today, however, the commercial AI industry seems poised to become less 
competitive over time. The organization of the AI supply chain, the economics of AI 
development, and the industry’s prevailing “bigger-is-better” paradigm give incumbent 
technology companies a clear advantage in the production of AI systems. These firms 
have both the means and motivation to use their market power to stifle competition in 
the AI sector. By leveraging their control over computing infrastructure, training data, 
foundation models, and product distribution channels, incumbents can effectively pick 
winners and losers in the AI market, potentially preventing disruptive upstarts and 
their inventions from reaching the market. If left unchecked, this behavior could 
undermine the long-term innovation capacity and resiliency of the U.S. AI ecosystem. 

Though the commercial AI sector is still relatively young, the organization of the 
market is beginning to solidify. As such, it is appropriate for policymakers to begin 
pursuing targeted measures to foster competition within the AI ecosystem. Waiting too 
long to take action risks entrenching current competitive dynamics, allowing large 
technology incumbents to further extend their market power across the AI industry and 
potentially stifle domestic innovation. Such inaction could leave the United States at a 
long-term disadvantage against competitors like China, who have a strong incentive to 
pursue disruptive innovations that counteract U.S. export controls and other efforts to 
limit their AI capabilities. This report proposes three broad goals that near-term policy 
action could target to promote lasting competition and innovation in the AI market, 
along with specific policy levers for government leaders to consider. These goals 
include: 1) increasing competition among compute providers; 2) leveling the playing 
field in the production of AI models and applications; and 3) promoting open 
distribution channels for AI products. 
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Introduction 

Recent advancements in general-purpose artificial intelligence (AI) systems, especially 
large language models (LLMs), have captivated leaders across government, industry, 
and academia. Many tout the technology’s ability to improve daily life, transform the 
economy, and reshape the national security landscape, while others fixate on the 
technology’s risks, such as its potential to entrench social inequalities, empower 
authoritarian regimes, and instigate global crises. As companies pour billions of dollars 
into building ever-more powerful AI systems, policymakers are looking for ways to 
harness the technology’s potential benefits while mitigating its purported harms. 

To date, AI policy discussions in the United States have focused largely on the 
production and use of the technology itself: promoting the safe implementation of AI 
systems, expanding domestic AI infrastructure (semiconductor manufacturing, data 
centers), and limiting China’s ability to scale up similar infrastructure.1 However, 
policymakers have paid comparatively less attention to the market conditions in which 
that technology is being produced.  

In the years ahead, it will be critical for policymakers to focus their efforts on 
promoting AI market competition—namely, the process by which commercial firms vie 
against one another for dominance in AI. Competition dynamics can significantly 
impact the rate, diversity, and direction of innovation in a particular market, as well as 
the ways in which the costs and benefits of those innovations are distributed across 
society. Indeed, one of the most effective ways for policymakers to influence the 
trajectory of AI development is by shaping the commercial AI market. As the following 
section will discuss, competitive AI markets are critical for promoting a diversified, 
contestable, and competitive innovation ecosystem and maintaining resilience against 
economic disruptions, technological surprise, and other national security risks. 

While many developers have released AI models in recent years, a growing body of 
research suggests that current technological paradigms and broader forces shaping 
the AI market give large, incumbent technology companies a distinct advantage in the 
production and distribution of AI systems, and particularly large pre-trained foundation 
models.2 Companies like Alphabet (Google), Amazon, Meta, and Microsoft have both 
the means and the motivation to use their market power to stifle competition in the AI 
sector. Many are already taking actions that could make it difficult for new 
developers—including those producing less resource-intensive AI models and 
applications—to build and sustain successful independent businesses.3 Without 
intervention from policymakers, it is possible the AI market could continue to 
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consolidate around these firms, potentially hampering long-term AI innovation and 
exposing the U.S. technology sector to future economic and geopolitical shocks.  

Federal policymakers have at their disposal a variety of policy levers that they can use 
to maintain healthy competition and promote long-term innovation in the AI market. 
These include traditional competition policy tools like antitrust enforcement, 
regulation, and intellectual property (IP) policy, as well as other measures like 
procurement, research funding, and infrastructure development.4 Under the Biden 
administration, policymakers began exploring how these tools can be used to cultivate 
a dynamic, innovative AI industry, and it is critical for the Trump administration to build 
on this foundation to maintain the United States’ global leadership in the technology.5 

The goal of this brief is to highlight some of the central issues related to competition in 
the AI market and inform a more holistic approach to AI governance. The first section 
provides an overview of the relationship between market competition and 
technological innovation, as well as the role that competitive markets play in 
maintaining U.S. technological leadership. The second section describes the structure 
of the AI supply chain and the economic trends shaping the present-day AI market. 
The third section highlights four major chokepoints in the AI supply chain and ways 
that incumbent firms can exploit them to advantage themselves and undermine 
competitors. The fourth section discusses some of the policy tools that can be used to 
foster competition in the AI industry and spotlights a few technological developments 
that could affect the competition dynamics in the years ahead. 

  



Center for Security and Emerging Technology | 5 

Competition, Innovation, and AI 

Before exploring competition dynamics in the AI market, it is important to first 
understand why market competition matters from a policy perspective. 

One of the primary goals of federal technology and national security policy is to 
promote innovation.6 By positioning itself at the forefront of technological progress, 
the United States can cement its leadership in high-value industries, grow the national 
economy, and maintain an edge over global competitors. While a variety of factors 
contribute to innovation, few have been as fundamentally important to American-style 
ingenuity and progress as market competition. 

Market competition—the process by which firms vie against each other for profits and 
market share—is a cornerstone of capitalism. It is through the process of competition 
that Adam Smith’s “invisible hand” pushes self-interested companies to act in ways 
that benefit the broader public; in competing for customers, companies are incentivized 
to lower prices and improve the quality of their products and services.7 One way that 
firms try to outmaneuver one another is by investing in innovation, which can include 
creating new business models, streamlining internal operations, or, most relevant to 
this brief, developing new technologies. By investing in research and development 
(R&D) and commercializing new products, firms can gain a leg up on rivals, which lets 
them expand their slice of the existing market or open up entirely new markets for 
themselves. Many economists view this process of “creative destruction” as a key 
driver of technological progress and economic growth.8 

While competition and innovation are closely intertwined in capitalist economies, the 
exact relationship between the two is complex; in different situations, market 
competition may drive firms to invest in innovation or deter them from doing so. 

Innovation is an inherently risky process, demanding time, money, and personnel for 
projects that do not always succeed. To invest in innovation, companies must therefore 
have both the financial resources to support such efforts and a willingness to absorb 
the costs of potential failures. Firms in competitive markets may be incentivized to take 
on these risks, for if they succeed, their new innovation would give them an advantage 
over their competitors. However, market competition also tends to suppress firms’ 
profit margins, leaving them with less free capital to invest in innovation activities. 
Additionally, competition may reduce the potential gains from developing new 
products and processes, as rivals could have an easier time copying those 
advancements and catching up to the innovator. A widely cited economic study 
highlighted these tradeoffs, finding that competition initially drives higher rates of 
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innovation, but excessive competition can dampen this activity.9 Policymakers must 
consider this “inverted-U” relationship as they look to promote U.S. leadership in the 
global AI market. 

From a policy perspective, it is also important to understand that not all “innovations” 
are alike, and different types of companies excel in different aspects of technology 
development. Researchers have found that larger firms tend to invest more resources 
in R&D, but their research efforts tend to be less efficient than smaller firms and the 
innovations they do produce tend to be more “incremental” (e.g., introducing an 
improved version of a product) than “disruptive” (e.g., introducing the original 
product).10  This is not to say that large companies never generate groundbreaking 
innovations, but rather that established firms tend to focus on advancing existing lines 
of business, while smaller firms have a greater incentive to innovate in ways that 
disrupt existing paradigms or serve new sectors in an industry.11  

Additionally, it is crucial to note that when established firms produce new 
technologies, without sufficient competitive pressure, they may choose to withhold 
those inventions from the public. For a historical example consider Bell Labs, the 
research arm of AT&T during the company’s mid-20th century heyday.  

Founded in 1925, Bell Labs pioneered inventions that led to the creation of the 
semiconductor, radar, lasers, solar cells, and other technologies now considered 
foundational to the modern economy.12 The lab’s capacity for disruptive innovation 
stemmed at least partly from the market power of its parent company—without 
AT&T’s lucrative long-distance phone monopoly, the company may have pressured 
Bell Labs to forgo freewheeling basic science in favor of research with more immediate 
commercial payoffs.13  

But while AT&T’s monopoly helped enable Bell Lab’s inventions, it did not necessarily 
support the commercialization of those discoveries. In fact, it was not until a federal 
antitrust settlement forced AT&T to start licensing its patents to other companies that 
many of the lab’s discoveries were transformed into usable technologies. This 
settlement, known as the 1956 Consent Decree, effectively dumped more than 7,800 
patents into the market and permitted entrepreneurs to iterate on those ideas without 
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interference from the corporate behemoth of AT&T.* Beyond helping new companies 
emerge and develop new products, the agreement also revealed that AT&T had 
invented a number of technologies—including the answering machine, the fiber optic 
cable, and the speakerphone—that it chose not to release out of fears that they could 
undermine the company’s business model.14 The decision is a classic exhibit of the so-
called “innovator’s dilemma,” a situation in which incumbent companies are reluctant 
to introduce new innovations that could disrupt existing products or lines of business.15 
Researchers have found that competition can compel large incumbents to overcome 
the innovator’s dilemma and more readily pursue disruptive breakthroughs.16 

Promoting Competitive AI Innovation 

This analysis of the economics literature reveals a few general attributes that would 
characterize a healthy and innovative AI ecosystem, and which could guide the 
government’s future competition policy interventions. 

First, promoting a diversified innovation ecosystem—one in which many different 
types of firms are pursuing many different types of products—is important for driving 
long-term AI progress. Large incumbents and small upstarts approach the technology 
development process in different ways, and each play a unique role in advancing the 
state of the art. Large incumbents generally devote more resources to R&D, and their 
size enables them to more effectively compete with foreign firms in the global 
economy. However, these firms tend to favor more incremental innovation, and they 
may not always have an incentive to introduce technologies that disrupt their existing 
business models. As such, smaller firms and startups are critical players in the 
innovation ecosystem. Unbeholden to existing business models and driven by a desire 

 
* Specifically, the 1956 Consent Decree required AT&T to license all of its patents on a royalty-free basis. 
Previously these patents were privately held and, therefore, inaccessible to external companies, 
entrepreneurs, and inventors. Furthermore, the Consent Decree prohibited AT&T from entering any 
industry outside of telecommunications, thus preventing the company from using its market power to 
impede innovators in other sectors. Economists found that opening the company’s vaults resulted in a 
15% increase in follow-on innovation in fields outside of telecommunications, with small- and medium-
sized companies accounting for a significant share of new patenting. Notably, the 1956 Consent Decree 
has specifically been credited with spurring the creation of the U.S. semiconductor industry, out of which 
grew Silicon Valley. William Shockley of Shockley Semiconductor and Gordon Teall of Texas 
Instruments were former Bell Labs employees, for instance, and the Consent Decree allowed them to 
transform their original work on transistors into new companies. For more, see: Watzinger et al., “How 
Antitrust Enforcement Can Spur Innovation: Bell Labs and the 1956 Consent Decree”; National 
Academy of Sciences, “Capitalizing on New Needs and New Opportunities: Government-Industry 
Partnerships in Biotechnology and Information Technologies” (Washington, DC: The National 
Academies Press, 2001), https://doi.org/10.17226/10281. 

https://doi.org/10.17226/10281


Center for Security and Emerging Technology | 8 

to grow and differentiate themselves from incumbents, these firms are more likely to 
introduce technologies that disrupt existing markets or create new markets altogether. 
By constantly injecting new ideas and inventions into the economy, small firms and 
startups help drive the AI frontier forward, pioneer novel applications, and prevent 
markets from growing stagnant. 

Without this sort of diversification, the U.S. AI sector risks becoming a “digital 
monoculture,” a fragile ecosystem dominated by a few developers that produce nearly 
identical technologies, and who suffer from similar vulnerabilities and blind spots.17 
The current U.S. market for large pre-trained foundation models already displays some 
of these characteristics: For years, the industry has been driven by a small cadre of 
highly-capitalized companies (Amazon, Anthropic, Google, Meta, Microsoft, OpenAI) 
that have focused on building ever-larger LLMs.18 An environment in which every U.S. 
firm pursues progress in the same way not only limits innovation, but it also increases 
the risk of technological surprise.19 Policymakers have begun to recognize these 
dangers in recent months as Chinese AI developers like DeepSeek released products 
that rival the performance of their U.S. counterparts but are more competitive in terms 
of price and accessibility.20 Had the U.S. fostered a more diversified AI ecosystem, such 
competitors may have emerged domestically rather than across the Pacific.  

Second, it is also crucial that policymakers support a contestable and competitive AI 
market—that is, one in which it is relatively easy for firms to enter and exit, and no 
single firm wields outsized power over the others. If new firms do not have the ability 
to easily enter the market and build successful lines of business, they will have little 
incentive to participate in the AI industry. Without that influx of new ideas and talent, 
the AI market risks growing stagnant and its incumbents complacent; had AT&T faced 
potential entry from rival telecommunications firms, the company would have likely 
had more incentive to commercialize inventions like the answering machine or 
speakerphone in order to maintain its advantage. A diversified AI industry requires a 
steady stream of entrepreneurs and companies to enter the market, and this inflow will 
be severely limited if the market is not contestable.  

Similarly, fostering competition in the AI market is also crucial for driving long-term 
innovation. While researchers have found that too much competition can reduce firms’ 
incentive to innovate, insulating companies from competition can have the same 
effect.21 Without the threat of rivals stealing market share, established firms have little 
motivation to pursue disruptive innovation, and even those that do may be deterred 
from commercializing those discoveries. Economists have long underscored the ways 
competition can energize markets and compel firms to improve products and diversify 
their offerings.22 By promoting a competitive AI ecosystem, policymakers can ensure 
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commercial developers continue to deliver consistent technological developments and 
adapt quickly to changes in consumer demand, research breakthroughs, technological 
paradigms, and geopolitical forces. 

The commercial AI sector is still in its infancy, and its products, use cases, and business 
models are expected to change significantly in the coming years. To ensure this 
evolving industry continues to deliver the timely, consistent innovation needed to 
maintain long-term U.S. leadership in AI, policymakers should seek to cultivate a 
diversified AI ecosystem and promote competitive and contestable AI markets. While 
the specific policy measures required to achieve these goals will likely change over 
time, policymakers should generally focus on reducing barriers to entry and ensuring 
established firms do not exploit their market power in ways that exclude or unfairly 
disadvantage their competitors.  

Competitive Markets and National Security 

While a growing community of policymakers recognize the benefits of market 
competition, the idea that the government should focus on promoting a diversified, 
contestable, and competitive AI industry remains somewhat controversial in some 
circles. While these critics make a variety of claims, their arguments typically boil down 
to the notion that only large companies can marshal the resources and leverage 
necessary to advance U.S. technology leadership on the global stage, and therefore 
these firms should be shielded from policy interventions (e.g., antitrust enforcement, 
regulation) that might upset their current business.23 Many of the country’s most 
powerful technology companies—including Amazon, Google, Meta, and Microsoft—
have invested heavily in lobbying efforts that advance this view.24 

While this argument may appear self-serving, particularly when promoted by the 
technology incumbents themselves, it does have some merit. Given their extensive 
resources, large companies are indeed better equipped to compete in the global 
economy than small companies. As such, they represent a critical asset for the United 
States as it competes against China—where firms have close support from the state—
and other countries for global AI dominance.25 Furthermore, as we detail in a later 
section, the incumbent technology firms control uniquely vast quantities of the data, 
computational, and financial resources required to produce modern AI systems. These 
firms are responsible for producing some of the world’s most advanced AI models, and 
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were their dominance to decline, the United States would almost certainly see its 
leadership in AI and other technologies diminished.*  

However, this argument is flawed for a variety of reasons. For one, as previously 
discussed, insulating AI firms from competition could make the broader industry less 
dynamic and reduce the speed and scale of AI innovation over the long run. 
Incumbents could wield their existing market power to keep potential rivals from 
gaining ground and, free from competitive threats, they would have less incentive to 
invest in disruptive inventions themselves. Consider how the major U.S. LLM 
developers had for years generally followed the same resource-intensive approach to 
AI development, and then were eventually caught off guard by DeepSeek, a Chinese 
company that, due to U.S. economic controls, had been forced to innovate a more 
efficient approach to AI development.26  

The risks of complacent incumbents are well understood within the national security 
community. Leaders in the Department of Defense (DOD) have long discussed how the 
consolidation of the defense industrial base has contributed to an overreliance on large 
primes, which have failed to keep pace with commercial firms in many areas of 
technology.27 This problem has driven the department to invest significantly in 
diversifying the defense industrial base and working with more non-traditional 
vendors.28 If the market for particular AI products and services consolidates around a 
small number of large firms, it could create similar problems for the DOD—particularly 
as AI tools become increasingly integrated in national security systems.29 

Beyond harming innovation, concentrated markets create other security risks. For one, 
overreliance on a small set of companies and products can leave critical infrastructure 
vulnerable to disruptions. The CrowdStrike outage of July 2024, which disabled IT 
infrastructure across airports, hospitals, government agencies, and other organizations, 
put this risk on full display.30 Leaders in the Department of Defense (DOD) have also 
noted that concentration in the defense industrial base can restrict access to key 
components for defense systems and reduce the department’s ability to negotiate 
favorable terms with contractors.31  

Concentrated markets can also leave the country vulnerable to technological surprise 
from abroad. Consider the decades-long setbacks that the “Big Three” U.S. automakers 
faced after the introduction of smaller, more fuel-efficient Japanese vehicles in the 

 
* It is worth noting that even the most aggressive competition policy interventions—corporate 
breakups—would not eliminate these companies entirely but rather spin off parts of their business into 
independent or subsidiary entities. While this would impact the original organization’s ability to develop 
AI systems, much of that capacity would still be preserved within the broader economy. 
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1970s. Had General Motors, Ford, and Chrysler not grown complacent in their market 
dominance and stopped investing in innovation, some experts argue, they would not 
have been as vulnerable to this sort of disruption.32 It would not be hard to imagine a 
similar future disruption in the AI market, particularly given the way that U.S. firms are 
doubling down on resource-intensive LLMs while at the same time developers in China 
are actively exploring alternative AI paradigms.33 

Finally, shielding incumbent technology firms from all policy interventions (regulation, 
antitrust enforcement, etc.) in the name of promoting global competitiveness can itself 
create risks for U.S. national security. Allowing domestic companies to pursue their 
own interests (i.e., increase profits) often benefits the United States by producing 
beneficial innovations, expanding the economy, and growing the country’s geopolitical 
influence. However, there are also situations in which corporate interests do not align 
with national security interests. For example, consider how many prominent AI firms 
have remained deeply integrated in China even amid growing tensions between 
Beijing and Washington, and how some of those same firms have pushed back against 
U.S. policies to hamper China’s AI sector. The private sector’s pursuit of profit can also 
sometimes undermine the public good; consider the way social media companies, 
many of which have now entered the AI industry, knowingly promoted extremist 
content and downplayed the risks their platforms posed to users’ mental health.34 In 
situations where corporate interests diverge from national security interests and the 
public good, it is the responsibility of government leaders to implement policies that 
align the two. Immunizing private companies from policy interventions for the sake of 
national security could, paradoxically, create different types of security risks. 

Corporate interests and public interests often diverge around issues related to market 
competition. Private firms have clear incentives to suppress competition and undermine 
rivals because doing so allows them to increase their profits. However, recognizing 
that this behavior can, among other things, weaken innovation incentives, discourage 
entrepreneurship, and reduce economic resilience, policymakers created antitrust laws 
and other policy levers by which they can reinvigorate competition and improve public 
outcomes as needed. Incumbent firms will typically object to competition policy 
interventions because such measures constrain or weaken their market power, but it is 
critical that policymakers weigh the arguments and interests of those firms against 
broader national goals. As we saw in the case of AT&T and other antitrust 
interventions throughout history, penalizing an incumbent firm can clear space for new 
companies and innovations.35 Policymakers will likely need to deliver similar short-
term disruptions in order to support the long-term growth of a diversified, contestable, 
and competitive AI industry.  
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Understanding the AI Market 

The remainder of this report examines the current AI market based on the broad 
principles outlined in the prior section: diversification, contestability, and 
competitiveness. The analysis is intended to explore whether the current dynamics of 
the industry are aligned with these principles, and how that may change in the future. 
We begin by examining the AI market itself, describing the structure of the AI supply 
chain and the economic realities different AI companies face. We then explore how 
certain incumbent technology companies can exploit their existing assets and market 
power to suppress competition and advance their own AI products. Finally, we propose 
three areas where future policy action could create a more open AI market and 
promote long-term competition and innovation.   

The AI Supply Chain 

A 2020 CSET report asserted that the many complexities of AI could be boiled down 
to a single sentence: “Machine learning systems use computing power to execute 
algorithms that learn from data.”36 While the field of AI has advanced significantly in 
the ensuing years, this so-called “AI triad”—computing power, algorithms, and data—
is still a useful way to frame the essential dynamics of the technology. To understand 
the ways economic power is distributed and exercised in the AI market, we can 
examine how the different elements of the triad are brought to bear in the commercial 
market. 

As with other advanced technologies, the AI supply chain is enormously complex. For 
the purposes of this brief, however, we can break it down into three segments: the 
infrastructure layer, the model layer, and the application layer. Examining how firms 
are integrated across each layer can illuminate how and where they can exercise 
power within the AI market. As shown in Figure 1, each of these layers contain 
different elements which can be operationalized to produce commercial AI products. 
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Figure 1. The AI Supply Chain 

 

Source: Author’s analysis. 
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The infrastructure layer of the supply chain includes the computing resources that 
power AI systems, as well as the tools that developers use to train and run those 
systems. AI developers may access computing resources by either building their own 
computing clusters or by renting computing infrastructure from a cloud provider. 
Setting up independent computing clusters for AI development can be an expensive 
undertaking given the high cost of certain hardware components like advanced 
semiconductors.37 As such, many developers rely partly or exclusively on cloud 
providers, from whom they can rent and scale their computing infrastructure with 
lower upfront costs.38 Even so, accessing compute resources is still typically the most 
expensive part of the AI development process. The modern cloud computing industry 
is highly concentrated, with just three hyperscalers (the “Big Three”) controlling some 
two-thirds of the global market: Amazon (AWS), Google (GCP), and Microsoft (Azure).* 
The vast majority of commercial AI developers depend on at least one of these 
incumbent firms to access computing resources. 

There are a variety of software tools that developers can use to build, train, and fine-
tune AI systems. Some developer tools are freely available online through platforms 
like GitHub (owned by Microsoft) and Hugging Face, and others are integrated into 
proprietary products and services. The Big Three hyperscalers also each offer 
expansive suites of open-source and proprietary software development tools through 
their cloud platforms.39 AI developers generally choose to use the tools provided by 
their cloud provider, as these solutions are often readily accessible and easy to 
integrate into the development process.40 

In the model layer of the AI supply chain, developers use infrastructure resources to 
train algorithms on various datasets with the goal of developing functional AI models. 
Models may be trained from scratch or developed by altering existing models, and the 
training process can happen in a number of ways, such as supervised learning, 
unsupervised learning, or reinforcement learning.41 The data used to train those 
models may also come from a variety of sources, including the open internet, pre-
existing data repositories, or proprietary digital products (e.g., social media platforms, 
search engines). Developers may also pay human workers to curate datasets or 
provide feedback on models.42 

 
* As of February 2024, the market shares of Amazon Web Services, Microsoft Azure, and Google Cloud 
Platform were 31%, 24%, and 11%, respectively; “Cloud Market Gets Its Mojo Back; AI Helps Push Q4 
Increase in Cloud Spending to New Highs,” Synergy Research Group, February 1, 2024, 
https://www.srgresearch.com/articles/cloud-market-gets-its-mojo-back-q4-increase-in-cloud-
spending-reaches-new-highs.  

https://www.srgresearch.com/articles/cloud-market-gets-its-mojo-back-q4-increase-in-cloud-spending-reaches-new-highs
https://www.srgresearch.com/articles/cloud-market-gets-its-mojo-back-q4-increase-in-cloud-spending-reaches-new-highs
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For the purposes of this brief, it is worth differentiating between pre-training and fine-
tuning foundation models, because these processes require different amounts of 
compute and different types of data. Pre-training a foundation model is the initial 
phase that involves large amounts of diverse data and compute, with the goal of 
providing the model general knowledge across many domains (i.e., not specifically 
tailored to any particular application). The second phase is fine-tuning the foundation 
model so it is specialized in a narrower domain or behaves in a certain way (e.g., tuned 
to follow instructions or avoid generating toxic outputs). The fine-tuning process often 
involves training the model on smaller, more curated datasets—an exercise that 
typically requires far less compute than training a model from scratch.43 

Once trained, models may be open (i.e., anyone can directly access the underlying 
model weights), closed (i.e., the public has no access to the underlying model), or 
gated (i.e., the public has limited access to the underlying model).44 It is important to 
note that, because anyone can access and modify open models, developers that rely on 
such models can skip the resource-intensive pre-training phase and go directly to fine-
tuning models for specific tasks or applications. This can, to a degree, reduce the 
barriers to entry for smaller developers that cannot afford to train models from scratch. 

The current U.S. market for pre-trained foundation models is relatively concentrated, 
with a small number of startups (e.g., Anthropic, Cohere, OpenAI) and large 
technology companies (e.g., Amazon, Google, Meta, Microsoft) responsible for 
producing the top-performing models. However, there is a diverse array of fine-tuned 
models available on the market, offering varying levels of performance and domain 
expertise. 

In the application layer, developers package models into software programs that 
businesses, governments, and other consumers can use. It is important to note that AI 
applications are not always built by the same developers who trained the underlying 
model. For example, the paid version of ChatGPT is an AI application that OpenAI built 
atop its various foundation models, but it is also possible for an independent developer 
to pay OpenAI for access to those models and use them to build their own 
applications. 

In order to make money, developers also need some way to connect users with their 
applications. These distribution platforms can take a variety of forms, including online 
marketplaces and app stores in which AI tools can be proffered directly, as well as 
other products into which AI tools can be integrated, such as software packages, 
smartphones, or personal computers. Developers can distribute applications directly to 
customers, though this strategy provides them significantly less reach than working 
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through more established channels. As AI systems continue to evolve, the relevance of 
different distribution platforms may ebb and flow, and new ones may emerge. As we 
will discuss in a subsequent section, however, today’s most prominent distribution 
platforms—online marketplaces, app stores, enterprise software packages, and 
personal devices—are generally controlled by incumbent technology firms. 

Individual companies may operate across one or more layers of the AI supply chain, 
and the commercial prospects they face vary widely depending on their level of 
vertical integration. Google, for example, is integrated across every layer of the AI 
supply chain: The company operates compute infrastructure (GCP), builds developer 
tools (e.g., TensorFlow), develops and trains AI models (e.g., Gemini 2.5) with access 
to proprietary datasets (e.g., Google Search), builds AI applications (e.g., Google AI 
Assistant), and controls many prominent distribution channels (e.g., Google Play Store, 
Vertex AI, Android). Because Google’s AI supply chain is effectively self-contained, its 
development costs are relatively low and it is vulnerable to relatively little leverage 
from other firms.* As we will discuss later, Google can additionally use its compute 
infrastructure, models, and other assets to gain leverage over other AI firms and 
generate revenue from these potential competitors. Compare this to a company like 
Anthropic, which develops and trains AI models (e.g., Claude 3.7 Sonnet) and builds AI 
applications (e.g., the Claude chatbot) but largely relies on compute infrastructure, 
distribution channels, and other resources controlled by outside firms. As such, 
Anthropic is more vulnerable to leverage by other firms and must directly or indirectly 
pay for access to vital ingredients for AI production.  

To understand how the vertical integration of AI companies affects their economic 
prospects, consider the generative AI industry’s breakout startup, OpenAI. 

Nothing Gold Can Stay: OpenAI and the Economics of AI Development 

In the novel The Sun Also Rises, Ernest Hemingway famously wrote that bankruptcy 
unfolds in two stages: “gradually and then suddenly.” Technological change often 
proceeds along a similar path. Decades of incremental developments, false starts, and 

 
* It is worth noting that Google also designs and uses its own chips (TPUs) to train its AI models, though 
the company still uses third-party chips from companies like NVIDIA to service its cloud customers. For 
more information, see: Richard Nieva, “Google Training Gemini on Its Own Chips Reveals Another of Its 
Advantages,” Forbes, December 7, 2023, 
https://www.forbes.com/sites/richardnieva/2023/12/07/google-deepmind-gemini-tpu/; “NVIDIA and 
Google Cloud,” Google Cloud, accessed September 2024, https://cloud.google.com/nvidia. Chips are a 
crucial component of the AI supply chain, but an analysis of chokepoints and market power in the 
semiconductor sector falls beyond the scope of this brief. 

https://www.forbes.com/sites/richardnieva/2023/12/07/google-deepmind-gemini-tpu/
https://cloud.google.com/nvidia
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disparate discoveries culminate in a breakthrough that launches a period of rapid 
progress. History offers many examples of these inflection points: the Wright brothers’ 
first flight at Kitty Hawk, the U.S. government’s Trinity Test, and the Soviet Union’s 
launch of Sputnik, to name a few. Many people believe we are living through a similar 
watershed moment in AI. If they are correct, future historians may peg the beginning of 
this new technological era to November 30, 2022, the day that OpenAI released 
ChatGPT to the public.45  

ChatGPT was by no means the first AI tool released into the world—AI systems had 
been proliferating across smartphones, apps, and websites for years—or even the first 
LLM, but it captured the public’s attention in a way unlike any of the others. Within five 
days the app had garnered 1 million users, and by January 2023 its user base 
surpassed 100 million.46 As the app took off, AI became ingrained in the zeitgeist. 
Public interest in the technology skyrocketed, investments in AI startups surged, and 
debates about the promise and perils of AI preoccupied leaders from Silicon Valley to 
Brussels, Beijing, and Washington.47 

ChatGPT was significant not just for the popularity and performance of the tool itself, 
but also the relative obscurity of its inventor. For more than a decade, conversations 
around AI innovation had largely centered on a handful of industry giants like Amazon, 
Apple, Google, Meta, and Microsoft. But it was OpenAI, a startup with a relatively 
meager budget, that instigated the generative AI boom. At first glance, the moment 
seemed to be a testament to the openness of the AI market, a classic Silicon Valley 
tale of a nimble startup chasing a crazy idea and disrupting the established players.48 
However, OpenAI’s triumph would prove to be short-lived. 

While the immense popularity of ChatGPT made OpenAI one of the world’s hottest 
startups, it also saddled the company with major costs. Responding to users’ queries 
required a massive amount of expensive computing resources, and the company had 
virtually no revenue streams; some estimated OpenAI burned through some $700,000 
per day to power a free tool.49 The company had previously received some $4 billion 
from various investors, but it needed more funds to stay up and running.50 

Ultimately the startup found a lifeline in Microsoft. In January 2023, the firms struck a 
deal in which Microsoft would invest $10 billion worth of cash and cloud computing 
credits in OpenAI, and in exchange the startup would effectively tether itself to the 
Seattle tech giant.51 Specifically, OpenAI agreed to make Microsoft its exclusive 
provider of cloud services, grant Microsoft an exclusive license to use OpenAI models 
in its own products, and share 75% of its profits with Microsoft until the company 
recouped its investment, as well as 49% of its profits thereafter.52 The deal altered the 
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landscape of the burgeoning AI industry, propelling Microsoft to the frontier of the 
model development ecosystem and bringing the sector’s breakout startup under the 
sway of a company founded a decade before OpenAI’s CEO, Sam Altman, was born.* 

The Microsoft-OpenAI partnership underscored several essential features of the 
commercial AI industry that are relevant to competition policy.  

First, the current structure and economics of the AI supply chain makes building, 
deploying, and commercializing AI products a very expensive endeavor. This is 
especially true for pre-trained foundation models, which require large amounts of 
computing power and training data, as well as technical expertise, to bring them to 
life.53 The costs of building pre-trained LLMs is expected to continue rising as 
companies look to increase the scale and performance of their models.54 Today, many 
developers are working to build foundation models that require less computational 
power to develop and deploy.55 While these “small models” could alter the economics 
of the AI sector, the modern industry remains dominated by large models, and recent 
technical developments in scaling “test-time” compute and other AI techniques 
suggest that the heavy reliance on compute will continue into the future.56 

For commercial AI companies, the high cost of building AI systems is further 
exacerbated by the second reality of the market, which is the ongoing uncertainty 
about how to monetize AI tools. While many companies have been able to monetize 
their AI products through subscriptions and other business models, the path to 
profitability remains murky; even OpenAI was projected to lose some $5 billion in 
2024, two years after it released ChatGPT.57 In addition to this uncertainty, the recent 
rollout of generative AI appears to have made little impact on economic productivity, 
leading some analysts to question whether the technology will be as transformative as 
initially promised.58 Recent developments in agentic models and other AI tools could 
increase the adoption and, thus, the commercial prospects of AI systems.59 However, 
today it remains unclear what AI applications will prove most valuable, leaving 
developers with an uncertain financial future. 

This combination of high development costs and uncertain paths to profitability 
make it exceedingly difficult for commercial AI developers to succeed while 
maintaining independence from the large vertically integrated technology firms. In 
the case of OpenAI, the high cost of computing resources threatened to undermine the 

 
* While Microsoft for its part had been conducting AI research and developing AI products on its own for 
years, partnering with OpenAI gave it a major leg up in the model development ecosystem, as the 
company could now benefit not only from its own innovation activities but also those at one of the 
world’s top AI labs.  
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startup’s operations—a challenge many AI startups face. Computing infrastructure is 
perhaps the most widely discussed chokepoint in the AI supply chain, but developers 
may also face constraints related to data access, model access and distribution 
platforms. While commercial developers may be able to temporarily cover these costs 
by raising funds, they are then beholden to investors who often demand near-term 
returns. Such harsh economic realities can severely constrain the growth options for 
promising startups, forcing some to seek acquisition by incumbent firms even when 
they might otherwise prefer to strike out on their own.60  

Unlike most startups, vertically integrated incumbents control more of the essential 
inputs for AI development, meaning they can produce AI systems at a much lower cost. 
Furthermore, given their existing lines of business, such firms can afford to take the 
calculated risk to lose money on AI in the short run with the expectation that such 
operations will generate a profit in the medium to long run (similar to AT&T’s approach 
to Bell Labs). This integration gives large incumbents a distinct advantage over 
startups in the production of AI systems, particularly large pre-trained foundation 
models. Additionally, because these companies often control important AI distribution 
channels (e.g., online marketplaces, smartphones, popular software packages), they 
also have a clear advantage over startups in getting their finished AI products into the 
hands of customers.  

Critically, vertically integrated incumbents can also exploit their role as essential 
suppliers of AI inputs to gain further dominance over small commercial developers. 
Companies like Microsoft, Google, Amazon, and Meta have direct control over the 
prices, terms, and conditions upon which less-integrated commercial developers can 
access key components of the AI supply chain, and they can leverage that power to 
press their advantage, subsume innovation from other companies, and potentially 
undercut competitors. Microsoft likely could not have negotiated such an 
advantageous deal with OpenAI had it not operated one of the world’s top cloud 
computing platforms (Azure), a resource the startup very much needed.  

The following section will explore some of the ways these vertically integrated 
incumbents can use their existing assets and market power to tilt the playing field in 
their favor.61 While such behavior may be rational from a business perspective, it 
threatens to stifle competition in the AI market and hamper innovation in the process. 
By understanding the specific mechanisms through which competition and innovation 
in the AI market may be undermined, government leaders can better tailor policy 
interventions to promote a diversified, contestable, and competitive AI market. 
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AI Market Powers 

Over the last 20 years, U.S. Big Tech companies have emerged as arguably the world’s 
most successful economic entities. Their platforms have amassed hundreds of millions, 
and in some cases billions, of users, and many of their market capitalizations have 
soared into the trillions. Through this success, the companies have accumulated 
expansive networks of financial resources, physical infrastructure, and digital assets 
that position them at the center of the modern economy. Those assets have also 
turned out to be immensely valuable to the production of AI. As a result, these 
companies have emerged as some of the top developers of AI systems, producing 
models and applications that can be directly distributed to users or readily integrated 
into their other products.  

Not only does this integration of assets give Big Tech firms a comparative advantage in 
the production of AI, but it also positions them as essential suppliers to other 
developers building AI products. Today it is virtually impossible for an entrepreneur to 
build and scale a commercial AI business without relying to some degree on resources 
(i.e., computing infrastructure, software development tools, foundation models, 
distribution platforms) controlled by a Big Tech company. While such an arrangement 
is not inherently problematic, it does enable the firms to engage in behavior that 
reduces competition in the AI market. 

The core issue here is that the vertical integration of these firms offers them 
opportunities to pick winners and losers in the AI market—a market in which they 
themselves are competing for dominance. Through the selective provision of resources 
and gatekeeping of various distribution platforms, incumbent tech companies can give 
certain AI developers and their products an advantage in the marketplace and, 
conversely, make it difficult for others to compete. Not only do Big Tech firms have the 
ability to shape the AI marketplace, but because they are also participants in that 
market, they also have a clear incentive to use their power to give an upper hand to 
their own products and those of affiliated developers. 

It is worth noting that these firms have a long history of engaging in this sort of self-
preferencing behavior, as detailed in a variety of media reports, antitrust suits, and 
government investigations.62 Such behavior is rational from a business perspective, as 
it increases firms’ market share and allows them to increase profits. However, it may 
prove harmful from an economic and national security perspective, since stifling 
competition and excluding new entrants can undermine long-term technological 
innovation and economic resiliency.  
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There are a variety of ways that incumbent technology firms can exercise their market 
power to shape the AI ecosystem, limit competition, and entrench their dominance. For 
the purposes of this brief, we focus on the ways they can leverage four chokepoints in 
the AI supply chain to advantage themselves and undermine competitors: computing 
resources, data access, model access, and product distribution (see Figure 1).  

Chokepoint 1: Computing Resources 

Perhaps the most widely discussed chokepoint in the AI supply chain is computing 
infrastructure. Acquiring the hardware and energy needed to train and run large AI 
models is an expensive endeavor, often one of the costliest parts of building AI 
systems.63 As discussed in the prior section, many AI developers find it most 
economical to access computing resources through cloud service providers.64 The cloud 
computing industry is heavily concentrated, with just three hyperscalers—Amazon, 
Google, and Microsoft—controlling two-thirds of the global market.* This concentration 
allows these firms to manipulate the economics of AI production in ways that benefit 
their own businesses and hamper competition.65 

One clear way that the hyperscalers leverage their control over computing 
infrastructure to their advantage is by cementing “partnerships” with promising 
startups, as Microsoft did with OpenAI.66 In such arrangements, hyperscalers offer 
startups discounted access to compute infrastructure and other resources in exchange 
for technology licenses, equity, or other beneficial assets. Such deals often appeal to 
startups, as they offer them a reprieve from the harsh economics of the AI market and 
give access to additional support from the incumbent. While many startups are eager 
to accept such partnerships given the benefits they offer, the problem is that even 
firms that might otherwise prefer to remain independent may struggle to avoid these 
arrangements. Investors may pressure the company to accept the financial security 
that comes from latching themselves to a cloud provider, and startups that refuse such 
arrangements may struggle to compete with developers who partner with the 
hyperscalers (and gain access to cheaper compute and other benefits as a result).67 In 
effect, these arrangements allow incumbent firms to leverage their existing assets to 
subsume the innovation and talent of a potential competitor.68 Industry insiders have 
suggested these partnerships offer similar benefits to mergers and acquisitions (M&A), 
but allow incumbents to avoid the regulatory scrutiny associated with traditional M&A 
deals (though federal regulators have begun investigating these partnerships).69  

 
* The Big Three may control a larger collective share of the market among U.S.-based AI developers, who 
might be reluctant to rely on Chinese-based cloud providers like Alibaba, Tencent, and Huawei.  
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Aside from startup partnerships, hyperscalers like Amazon, Google, and Microsoft can 
also leverage their control over computing infrastructure in other ways that make it 
harder for unaffiliated AI developers to stay in business.70 Cloud providers may, for 
instance, charge developers artificially high prices to access their cloud environments.71 
Hyperscalers may also use insights derived from their cloud platform to conduct 
market research, build copycat products, and engage in predatory pricing.* As we will 
discuss shortly, incumbent firms can then use their control over distribution platforms 
to advantage their own AI products over those of their rivals.  

Startups would be less vulnerable to this type of conduct if the cloud market was more 
competitive and they could simply switch from one provider to another. However, the 
modern cloud computing industry is marked by strong lock-in effects, which means 
that once a company chooses a cloud provider, it can be expensive to move to a 
different one.72 There are technical reasons for these high switching costs; cloud 
environments are not interoperable, so switching from one to another would require 
the developer to spend resources retooling their teams and products for the new 
platform.73 Cloud providers may also exacerbate these switching costs themselves by 
charging “egress fees” or locking vendors in restrictive contracts.74 These lock-in 
effects not only expose AI startups to the hyperscalers’ leverage but also limit their 
potential customer base; enterprise users—typically large businesses who are 
themselves locked in to a particular cloud provider—tend to prefer AI tools that can be 
integrated seamlessly within that cloud environment, making them likely to work only 
with AI startups that use the same cloud provider. As we will discuss in the following 
section, some experts have proposed regulations that would reduce these lock-in 
effects and prevent cloud providers from exploiting their market power to squeeze 
competitors.75 

To be sure, not every AI developer is equally vulnerable to the computing 
infrastructure chokepoint. Different AI systems may require more or less compute, and 
developers who primarily run inference or work with small models may face lower 
compute costs than those building large pre-trained foundation models.76 Firms may 
also avoid this chokepoint altogether by constructing their own computing 
infrastructure.77 However, while compute independence frees developers from cloud 

 
* Amazon has, for instance, been accused of creating knockoffs of highly successful products sold on its 
e-commerce site and using its control of the platform to advantage the company’s own products over 
those of competitors: Aditya Kalra and Steve Stecklow, “Amazon Copied Products and Rigged Search 
Results to Promote Its Own Brands, Documents Show,” Reuters, October 13, 2021, 
https://www.reuters.com/investigates/special-report/amazon-india-rigging/; for more information on this 
practice in an AI context, see: Narechania and Sitaraman, “An Antimonopoly Approach to Governing 
Artificial Intelligence.”  

https://www.reuters.com/investigates/special-report/amazon-india-rigging/
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providers’ leverage, it is a strategy that only the richest companies can pursue. Meta 
spent approximately $27 billion on data centers in 2024—an expense it likely could 
not have afforded had it not already amassed extensive financial and infrastructure 
assets through its social media businesses.78  

Chokepoint 2: Data Access 

Developing AI models requires vast amounts of training data, though different types of 
systems demand different amounts and varieties of data. Building large, pre-trained 
foundation models involves massive troves of diverse data, while fine-tuning models 
for specific tasks and applications typically requires more narrow, refined datasets. In 
both cases, incumbent technology firms have a major advantage over startups and 
small developers in securing this critical resource. 

Some training data is freely available to all AI developers through public repositories, 
but amassing more extensive datasets often requires a significant investment of 
resources and talent. Scraping and cleaning data from the internet—and fighting the 
potential legal battles that may ensue—can be an expensive endeavor, and accessing 
data via third-party providers or crowdsourcing platforms can involve similarly large 
upfront costs.79 As smaller AI developers struggle to gain access to these datasets, 
large incumbents have used their existing capital and market power to amass 
enormous troves of training data.80 In some cases, incumbents may outright acquire 
other companies to gain access to the data generated by their products and services. 

Incumbents can also extend this advantage by leveraging data generated by their 
other lines of business, such as social media platforms, search engines, e-commerce 
marketplaces, cloud platforms, smart devices, and software suites. Companies collect 
vast amounts of information on users across these different products and services, and 
this proprietary data can prove invaluable for training AI systems on individual 
behaviors, preferences, and patterns. While these data ecosystems are useful for 
building general-purpose foundation models, they may be even more relevant for fine-
tuning models for narrower applications; Google is building tailored AI healthcare tools 
using data from FitBit, for instance, and Amazon is doing the same using data from 
One Medical.81 The incumbents’ data advantage can be self-reinforcing: If an 
incumbent with more training data builds a better AI system, that tool will attract more 
users, who will in turn generate more data that can be used to improve the AI system. 
Such feedback loops can confer major first-mover advantages on incumbent tech 
companies and make it difficult for new rivals to emerge.82 
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Incumbents sometimes share proprietary data with other AI developers, but as with 
cloud partnerships, these arrangements create opportunities for potentially anti-
competitive conduct. Incumbents may share data with certain developers on favorable 
terms while increasing the barriers to access to other rivals. Consider how Microsoft 
increased the price of its Bing API shortly after announcing it would integrate OpenAI’s 
models into the search engine—and shortly before DuckDuckGo, a competitor that 
uses the Bing API, released its own generative search product.83 

The relative importance of the data access chokepoint could change in the years ahead 
as the AI industry matures. If the performance of AI systems becomes increasingly 
correlated to the quality of their training data, as some experts suggest, then 
incumbents will likely be able to leverage their control over this chokepoint to their 
advantage.84 On the other hand, if developers make progress on “small data” 
techniques or other processes that require less human-generated data to build AI 
systems, data access could become less of a barrier to AI innovation. Recent 
developments have shown notable progress on this front: DeepSeek’s R1 model, 
which rivals the performance of its American-made counterparts on certain 
benchmarks, reportedly employed synthetic data in its training process.85 While such 
techniques could help foster a more competitive AI ecosystem, it remains unclear 
whether synthetic data can be a truly effective substitute for human-labeled data.86 

Chokepoint 3: Model Access 

A third chokepoint that incumbent technology firms can exploit to their advantage is 
their control over pre-trained foundation models. As discussed above, building large, 
pre-trained foundation models (e.g., GPT-4o, Gemini 2.5) from scratch can be an 
immensely expensive endeavor—one that only the most well-resourced firms can 
currently pursue. As such, many of today’s top pre-trained foundation models on the 
market were developed by U.S. technology incumbents (e.g., Google’s Gemini, Meta’s 
Llama, and xAI’s Grok) or their affiliated developers (e.g., OpenAI’s GPT, Anthropic’s 
Claude).87 The companies then offer these general-purpose models to downstream 
developers, who go on to fine-tune them for particular domains or integrate them into 
new applications or products.  

Incumbent firms and their affiliated model providers have full discretion over the terms 
on which they make their pre-trained foundation models available, which leaves 
downstream developers—and end users—vulnerable to potentially predatory 
practices.88 Model providers may, for instance, arbitrarily raise the price of their 
products, forcing downstream developers to absorb this additional fee or bear the high 
costs of switching to a new model.89 Similarly, model providers may change the terms 
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of use for their models in ways that harm certain developers, or bundle their models 
with other products in ways that lock customers into the providers’ ecosystem.90 
Furthermore, because model providers also develop AI applications, they may be 
incentivized to use their control over model access to harm competitors. For example, a 
model provider may cut off access to a downstream developer that produces a rival AI 
application or force the developer to share data that helps the provider improve their 
own rival product. 

Different downstream developers may be more or less vulnerable to this chokepoint 
depending on the “openness” of the foundation model they use. Models that are more 
open (i.e., available at low or no cost, and/or offer higher degrees of transparency, 
reusability, and extensibility) are less exploitable than “closed” models, which can be 
leveraged in the ways described above.91 Many experts in the AI community and 
federal government have heralded open models as a way of maintaining a competitive 
AI market with low barriers to entry.92 However, in the absence of other competition 
policy interventions, the mere existence of open models will not, on its own, foster a 
competitive AI industry. Dominant companies may release open models as a way to 
attract third-party developers and ensure downstream products are compatible with 
their product ecosystem, in effect entrenching their power.93 Indeed, Meta CEO Mark 
Zuckerberg has said he decided to “open” the company’s Llama models for this very 
reason.94 While some open models have been released by smaller developers and 
startups, these models are generally less capable than those of powerful incumbents 
like Meta, and it is unclear whether these nascent providers will remain financially 
incentivized to continue building such models as the AI industry matures. 

Chokepoint 4: Product Distribution 

Perhaps the most under-discussed chokepoint in the AI supply chain is product 
distribution platforms, or the various avenues through which AI models and 
applications are marketed, sold, or otherwise made available to users. When building a 
successful commercial AI business, connecting with users is perhaps just as important 
as developing innovative products; even the most cutting-edge startup will struggle to 
stay afloat if it cannot build a customer base. As such, maintaining open distribution 
platforms for AI products is critical to fostering a competitive and innovative AI 
ecosystem. Currently, however, some of the most important distribution platforms for 
AI products (e.g., online marketplaces and app stores, software packages, 
smartphones, personal computers) are controlled by large incumbent technology 
companies that can leverage their power to promote the adoption of their own AI 
systems at the expense of their competitors.  
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In the modern digital economy, companies rely heavily on third-party platforms to 
connect with customers. App stores and other online marketplaces act as modern 
bazaars where vendors can proffer their digital wares, and technologies like 
smartphones and software suites function as sophisticated multitools into which 
vendors can integrate their products and gain access to expansive user bases. While 
the popularity of a particular product depends largely on factors like quality, value, and 
price, it is also influenced by the platform on which the product is distributed. Items 
that appear higher in search results tend to draw more attention, for example, just as 
applications that are set as defaults have an automatic advantage over competing 
products.95 

Over the years we have seen many different examples of incumbent technology firms 
leveraging distribution platforms to advantage certain products over others, with 
potentially detrimental impacts on competition. A federal judge recently ruled that 
Google violated antitrust laws when it paid billions of dollars to make itself the default 
search engine on a variety of devices and web browsers.96 In 2023, the FTC sued 
Amazon for, among other things, allegedly manipulating search results to elevate its 
own products and imposing costly requirements on third-party vendors looking to gain 
preferential placement on its platform.97 The U.S. Department of Justice recently sued 
Apple for reportedly blocking the integration of certain rival applications into its 
devices, and the agency’s antitrust suit against Microsoft in the 1990s focused largely 
on the ways the company blocked users from accessing rival web browsers.98  

The current structure of the AI supply chain both enables and incentivizes incumbent 
platform owners to engage in similar practices with the distribution platforms for AI 
products. Firms can make AI products developed in-house or by affiliated developers 
the default applications on their platforms, giving them an automatic advantage over 
the products of rival developers. We already see examples of this sort of behavior: 
Google made its Gemini model the default AI assistant on Pixel devices and search 
engine; Microsoft embedded OpenAI’s LLMs in its Microsoft 365 suite; Meta integrated 
its Llama model into Facebook, Instagram, and WhatsApp.99 Incumbents may similarly 
give their affiliated products advantageous placement on other platforms they control, 
such as app stores, cloud marketplaces, and model hubs. For instance, the homepage 
for Amazon Bedrock, a generative AI platform for AWS customers, currently lists 
models from Amazon and Anthropic (in which Amazon is an investor) as its 
recommended foundation models.100  

While there is nothing inherently wrong with companies giving preferential placement 
to their own products on their own platforms, such behavior can make it significantly 
harder for new developers to gain a foothold in different segments of the market, 
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especially when those segments are already highly concentrated. Consider that the 
market for office productivity software—arguably one of the most promising areas for 
near-term AI deployment—is dominated by Microsoft 365 and Google Workspace.101 
Microsoft and Google have made GPT and Gemini, respectively, the default models for 
those software suites, potentially excluding other AI developers from a lucrative 
customer base.102 Furthermore, effects of self-preferencing may be compounded by the 
direct and indirect lock-in effects that users experience as AI tools become increasingly 
attuned to their needs and preferences. Put simply, once a person starts using an AI 
system, that model will tailor itself to their needs and the user will be less likely to 
switch to a new product. 

While the potential applications of AI are projected to expand in the years ahead, it 
seems less likely that the channels through which those tools are distributed will 
change. By leveraging their control over distribution platforms, tech giants can 
effectively mediate what AI products users are exposed to and, subsequently, which 
ones will succeed in the digital marketplace. If their past conduct is any indication of 
future behavior, it seems likely they will use that power to advantage their own AI 
offerings and suppress those of third-party developers. These exclusionary practices 
could have a potentially detrimental effect on competition and long-term innovation in 
the AI market.  

Key Takeaways 

Today, large incumbent technology companies hold a significant advantage in the 
production and distribution of AI systems. Having dominated the digital economy for 
more than a decade, these firms have accumulated deep reserves of the computational 
infrastructure, data resources, and financial capital required to build AI products. This 
unmediated access to the raw ingredients for AI production offers incumbents a major 
competitive edge over smaller companies and new startups, who must pay the 
incumbents to access at least some of these resources. Crucially, these deep troves of 
assets also shield incumbents from the harsh economic realities that face those less-
resourced developers—namely, high compute costs and uncertain paths to 
profitability.  

Furthermore, the vertical integration of these incumbents across the AI supply chain 
grants them significant market power, which they can use to entice promising AI 
developers into acquisition-like corporate “partnerships,” promote the distribution and 
adoption of in-house AI products, and undermine or altogether exclude rival AI 
developers from the market. The incumbents have a clear financial incentive to use 
their market power to promote their own AI businesses and suppress those of 
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competitors, and a variety of media reports, antitrust suits, and government 
investigations have suggested these firms have willingly engaged in such behavior in 
the past.  

While today a variety of commercial developers participate in the AI market, 
particularly in the model and application layers, current trends seem poised to push 
the commercial AI industry towards greater concentration. The AI supply chain is 
effectively circumscribed by a handful of incumbent technology firms, who control both 
the resources needed to produce AI systems as well as many of the major channels 
through which those systems are distributed to users.103 Should those firms continue 
to exercise their market power, it will become increasingly difficult for other AI 
developers to build successful, independent commercial businesses and pursue 
technologies that are not aligned with the financial interests of the incumbents. The 
result would likely be a less competitive, less innovative, and less resilient AI 
ecosystem. 
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Policy Goals for Promoting Competitive AI Innovation 

That said, this concentration of the AI industry is not inevitable. Policymakers have at 
their disposal a variety of tools that can be used to promote competition in the AI 
market and prevent incumbent firms from wielding their market power in harmful 
ways. While some argue that it is still too early for policymakers to intervene in the 
rapidly developing AI ecosystem, the general organization of the AI supply chain—and 
the relative market power of its participants—seems to be solidifying. As such, now is 
precisely the appropriate time for policymakers to pursue targeted measures to 
promote competition within the AI ecosystem. Waiting too long to take action risks 
entrenching current competitive dynamics, allowing large technology incumbents to 
further extend their market power across the AI industry and stifle potentially 
disruptive innovation. Such inaction could leave the United States at a long-term 
disadvantage against competitors like China, who have an incentive to pursue 
disruptive innovations that counteract U.S. export controls and other efforts to limit 
their AI capabilities.104  

In this section, we propose three broad goals that near-term policy action could target 
to promote lasting competition and innovation in the AI market, along with specific 
policy levers for government leaders to consider. These goals include: 

1. Increasing competition among compute providers 

2. Leveling the playing field in AI model and application production 

3. Maintaining open distribution platforms 

We conclude with a discussion of ongoing developments in the AI field that could 
potentially alter the dynamics of market competition, and which policymakers should 
continue to monitor in the years ahead. 

Policy Goal 1: Increase Competition Among Compute Providers 

One area where near-term policy interventions could have a significant impact is the 
market for computing resources. Today this sector is highly concentrated, with 
Amazon, Google, and Microsoft controlling two-thirds of the global cloud market, and 
possibly a larger share of the market for AI-related services. By promoting more 
competition in this segment of the AI supply chain, policymakers could help drive down 
the cost of computing resources, making it easier for AI developers to succeed without 
latching themselves to a cloud provider. Furthermore, subjecting cloud providers to 
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more competition could promote innovation in cloud services and make it easier for AI 
developers to better utilize those developments. 

To craft effective competition policy for the cloud industry, it is crucial to understand 
why the sector is so concentrated in the first place. One reason is that the economics of 
cloud computing tend towards oligopoly: The upfront costs of building cloud 
infrastructure are very high and, once established, businesses benefit from economies 
of scale and network effects. These factors have led some researchers to suggest that 
cloud computing may be a natural monopoly.105 If this is indeed the case, it may be 
misguided to pursue policy interventions meant to foster the creation of new private 
cloud providers; it could take significant time and resources for these new entrants to 
emerge, and the market could potentially consolidate once again. The introduction of 
new AI-oriented cloud platforms like CoreWeave and Nvidia’s DGX Cloud, as well as 
the renewed success of Oracle Cloud, in recent years also suggests the industry may 
not be as impenetrable as some experts have theorized.106 

A more effective and practical strategy would aim to foster more competition among 
current cloud providers. Researchers have proposed a variety of policies that could 
serve this end. For example, policymakers could mandate interoperability between 
cloud environments, which would lower the technical barriers that deter customers 
from switching providers.107 Lowering these switching costs would enable AI 
developers to be more responsive to price changes and improvements in cloud 
services, which could incentivize cloud providers to reduce prices and invest in 
innovation. Policymakers could also prohibit egress fees, restrictive contracting 
provisions, and other artificial barriers that cloud providers have themselves erected 
to lock in customers.108 Some scholars have also proposed subjecting cloud providers 
to similar regulations as utility companies, such as prohibitions on price discrimination 
and other forms of user preferencing.109  

Other experts have proposed that the federal government could foster healthier 
competition in the cloud industry by establishing a public option for cloud services. 
This public cloud would offer AI developers an alternative to the existing hyperscalers, 
giving them more freedom to reject any onerous terms and practices that those private 
providers might impose. Proponents argue that forcing today’s hyperscalers to 
compete with a more publicly-minded, less profit-oriented entity would compel them 
to adopt more competitive pricing and limit other predatory practices.110 Some experts 
have suggested this government-run cloud could be established through 
congressional action or the Defense Production Act, and the effort could  build on 
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existing programs like the National Artificial Intelligence Research Resource (NAIRR).* 
However, unlike the NAIRR, this public cloud would be entirely run by the 
government.111 There is precedent for such government-run services. For example, the 
U.S. Postal Service serves as a public alternative to private postal carriers like FedEx 
and UPS.112 Creating a similar public option for cloud services could check the power of 
incumbent providers and make it easier for new commercial AI businesses to enter the 
market. 

Policy Goal 2: Level the Playing Field in the Production of AI Models and 
Applications 

Another way policymakers can foster long-term competition in the AI market is by 
leveling the playing field in the production of AI models and applications. While these 
segments of the AI supply chain today look to be relatively dynamic, prevailing market 
forces appear to be pushing them toward consolidation. Large incumbent firms have a 
distinct advantage in the production of AI systems given their existing financial, 
infrastructure, and digital assets, and they are also already using this market power to 
subsume promising external developers. Should this behavior continue unchecked, it is 
likely they will tighten their control over the market for AI models and applications 
even further. However, there are a variety of ways policymakers can help level the 
playing field between large incumbents and other AI developers. 

One approach could be to use antitrust enforcement to separate incumbents’ cloud 
operations from the rest of their business. While there are a number of reasons why 
incumbent firms like Google, Amazon, and Microsoft excel in the production of AI 
systems, their ownership of computing infrastructure is one of their most significant 
advantages. Unlike other developers, which must pay a premium for outsourced 
compute resources, the Big Three are able to access this infrastructure at marginal 
cost. Furthermore, these incumbent firms can use the profits from their cloud business 
to subsidize their AI development efforts. By structurally separating these firms’ cloud 
businesses from the rest of their businesses, policymakers could force large 
incumbents to compete on a more level playing field with other AI developers. 
Additionally, policymakers should continue monitoring traditional M&A and non-
traditional corporate “partnerships” that allow incumbents to subsume independent 
AI developers, and intervene as necessary.113 

 
* Dodge, “Creating a Public Cloud Through the Defense Production Act.” Unlike the NAIRR, which is 
being administered by private cloud providers, a public cloud would be operated and owned entirely by 
the government. 
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However, antitrust litigation has limitations; cases can take a long time to work 
through the courts, and by the time a judge reaches their decision, the harm that the 
defendant inflicted may be irreparable.114 As such, other policy interventions are 
necessary to preemptively level the playing field in model and application production. 

One such intervention would be to promote the development of less compute-
intensive AI models. Reducing the resources (computing power, data) required to 
build high-performing AI systems would lower the barriers to entry for new AI 
developers and reduce their vulnerability to large incumbents’ leverage. Policymakers 
could help promote this type of innovation by funding research into “small models,” 
data minimization, and other alternative AI paradigms, and requiring the fruits of that 
research to be publicly shared across the AI community. Shifting the AI industry away 
from the prevailing “bigger-is-better” paradigm could also reduce the environmental 
impacts of AI development and increase diversification in the market for AI 
applications.115  

Additionally, supporting the development and proliferation of open models would 
ensure developers have viable alternatives to the closed models developed by large 
incumbents and affiliates, and their associated chokepoints. By supporting the 
development of open models through federal procurement programs, grants, and 
other funding mechanisms, policymakers can ensure developers have financial 
incentives to continue building open models as the AI industry matures. Finally, 
enacting data portability requirements for various digital platforms would help 
reduce incumbents’ data advantage, offer consumers more freedom to switch between 
AI products, and create a more level playing field on which developers compete for 
those customers.116 

Policy Goal 3: Maintain Open Distribution Platforms 

Policymakers could also work to maintain open distribution platforms for AI products, 
which will be key to promoting long-term competition and innovation within the 
industry. Incumbent firms have already started using their power over distribution 
platforms like mobile devices, app stores, model hubs, and online marketplaces to 
make their own products—or those developed by their affiliates—more readily 
accessible to consumers. In effect, these bundling and self-preferencing practices 
exclude rival developers from valuable corners of the AI market and make it harder for 
them to grow their commercial businesses. By regulating against exclusionary 
conduct like bundling and self-preferencing, policymakers can help maintain a more 
open market in which AI developers compete for customers on the merits of their 
products rather than their ability to manipulate distribution platforms.117 
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This type of anticompetitive conduct is not unique to the AI sector; policymakers in the 
United States and abroad have for years criticized large tech companies for leveraging 
their power over platforms to gain an unfair advantage over competitors. A variety of 
policy measures have sought to curb this behavior. For example, the European Union’s 
Digital Markets Act prohibits platform “gatekeepers” from, among other things, 
manipulating search rankings to advantage their own products, and in the United 
States, congressional lawmakers have introduced a variety of bills to curb this sort of 
self-preferencing behavior, though none have yet been enacted into law.118 Applying 
similar regulations across the AI market could prevent incumbents from unfairly 
excluding rivals from accessing users. That said, it is unclear what government body 
would be responsible for implementing and enforcing these regulations, particularly 
given the United States’ lack of a cohesive internet governance framework. 

In addition to preemptively regulating against this behavior, federal competition 
authorities can also curb exclusionary conduct through antitrust enforcement. The 
Justice Department’s successful antitrust suit against Google focused in large part on 
this sort of behavior; specifically, the company’s use of contracts that made Google the 
default search engine on various smartphones and web browsers.119 However, it is 
again important to recognize the limitations of antitrust litigation; cases take a long 
time to process, and because they typically involve a single firm or small group of 
companies, the impact of remedies can be limited. Maintaining open distribution 
platforms requires standards and rules that apply systematically across the digital 
economy, and as such, preemptively regulating such behavior is likely a more scalable 
long-term solution than antitrust enforcement. 

Trends to Follow 

This brief has largely focused on the dynamics of competition in the AI market as they 
stand today. However, the field of AI is advancing rapidly, and future technological and 
policy developments may change the ways that AI systems are developed and 
distributed across the economy. These changes may in turn affect the relative 
importance of different chokepoints in the AI supply chain and, subsequently, the ways 
in which different firms are able to exercise market power. Tracking these trends and 
their impacts on different actors in the AI market will be crucial for crafting an effective 
and durable approach to competition-oriented AI governance. A wide body of research 
has discussed many of these developments at great length, but here it is worth 
highlighting a few ongoing trends that could reshape the dynamics of competition in 
the AI market in the years ahead. 
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One trend that competition-minded policymakers should follow is the proliferation of 
so-called “small models.” To date, the most powerful AI systems on the market have 
run on “large models,” or algorithms built using significant quantities of computing 
power and training data. As the energy and hardware costs of computing have soared, 
however, AI developers have started to experiment with smaller and more efficient 
algorithms.120 While today these small models can outmatch their larger counterparts 
on specific tasks, they generally do not perform as well when measured against a 
wider array of benchmarks.121 However, it is possible that this could eventually change, 
particularly given the strong financial incentives driving firms to develop such systems 
and advancements in AI orchestration.122 If small models developed by startups 
become more prevalent within the AI market, incumbent firms will likely be less able 
to leverage their control over computing resources to subsume AI developers and 
undermine competitors, and their comparative advantage in AI production may shrink. 

Policymakers should also continue to monitor the proliferation of open models. 
Developers generally have less control over the distribution and deployment of open 
models than closed models, which are only available under terms defined by their 
creators. Government leaders have championed open models as an important way to 
foster a dynamic and competitive AI ecosystem.123 Today there is a robust community 
of developers building and iterating on open models, and the proliferation of such 
technologies could help maintain low barriers to entry for new AI companies and leave 
nascent developers less vulnerable to leverage by incumbent developers (whose 
models are largely more closed).124 However, open model developers face different 
monetization challenges than those building closed models, and future AI regulations 
could directly or indirectly limit the development and proliferation of open models.125 
Should closed models come to dominate the commercial AI market, their developers 
would likely accumulate more market power. 

Finally, policymakers should also monitor the general trajectory of the commercial AI 
landscape, and specifically the types of models and applications that prove to be most 
valuable across the economy. The commercial AI industry is still relatively young, and 
it is still unclear which sectors will adopt AI tools most readily and what the nature of 
those tools will be. As the demand for different AI systems changes, the relative 
importance of different AI developers will shift as well. Advancements in certain AI 
subfields may also change the organization and competition dynamics of the AI 
market. Maintaining a close eye on the broader AI field and its most prevalent actors, 
and adapting policies accordingly, will be critical for promoting a competitive and 
innovative AI ecosystem long into the future.  
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Conclusion 

In the years ahead, increasingly advanced AI systems are expected to reshape the 
global economic and national security landscape. Maintaining long-term U.S. 
leadership in this emerging technology will require policymakers to foster a diversified, 
contestable, and competitive market for commercial AI systems. Competitive markets 
are a key driver of technological innovation, incentivizing incumbent firms to 
continuously improve their offerings and empowering startups to bring disruptive new 
products to the market. Promoting an open and competitive AI market would make the 
United States less vulnerable to economic disruptions, technological surprise, and 
other national security risks. 

As it stands today, however, the commercial AI industry seems poised to become less 
competitive over time. The organization of the AI supply chain, the economic realities 
facing AI developers, and the industry’s prevailing “bigger-is-better” technological 
paradigm give large incumbent technology companies a distinct advantage in the 
production of AI systems and grants them outsized leverage over their competitors. 
These incumbents have both the means and motivation to use their existing networks 
of financial, infrastructural, and digital assets to promote their own AI offerings and 
undermine the success of their competitors. If left unchecked, we should expect these 
firms to use their market power to stifle competition in the AI ecosystem, a prospect 
that could impede long-term innovation and resiliency in the market. 

That said, there are a variety of ways that policymakers can intervene in the AI market 
in ways that address these challenges and promote a more open and competitive AI 
ecosystem in the years ahead. These include 1) increasing competition among compute 
providers, potentially through interoperability regulations and public infrastructure 
investments; 2) leveling the playing field in AI model and application production, 
potentially through antitrust enforcement, support for open AI models, implementation 
of data portability standards, and investment in less-resource intensive AI paradigms; 
and 3) promoting open distribution platforms for AI products by restricting platform 
owners from engaging in bundling, self-preferencing, and other potentially 
exclusionary practices. Policymakers should also continue to monitor how future 
technological and commercial developments in the AI industry impact the dynamics of 
market competition, and adapt competition policy interventions accordingly.  
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