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COMPUTE FOR GEN AI 
ASSESSMENT OF COMPETITIVE CONDITIONS 

EVIDENCE SUGGESTS THAT COMPUTE PROVIDERS FOR GEN AI

OPERATE IN AN INCREASINGLY COMPETIT IVE ENVIRONMENT

VARIOUS EXPECTED DEVELOPMENTS 

MAY FURTHER STRENGTHEN COMPE TIT ION

POLICYMAKERS SHOULD CAREFULLY ASSESS COMPETIT IVE
CONDIT IONS BEFORE CONSIDERING ANY POTENTIAL INTERVENTION

ONGOING INNOVATION IN COMPUTE USAGE
TOWARDS SMALLER, MORE EFFICIENT

MODELS, AND ON-DEVICE INFERENCE

SHIFT OF DEMAND TOWARDS LESS
COMPUTATIONALLY INTENSIVE WORKLOADS

(FINE-TUNING AND INFERENCE)

Sources: 1. SemiAnalysis (2024). AI Neocloud Playbook and Anatomy, 2. Dell’Oro Group (2025). Data Center capex to surpass 1 trillion by 2029

Available evidence indicates that
the inflation-adjusted price of

GPU processing power has
decreased over the recent years

Evidence suggests that there are 
> 100 providers of compute for Gen AI,
including new AI-specialised providers
(e.g., CoreWeave, Cerebras, Lambda)

and on-premises providers1

Buyers often use various options
for accessing compute for Gen AI

workloads, including multiple
cloud providers or a combination

of on-prem and cloud services

Several emerging AI-specialised
players and on-premises

providers are experiencing
triple-digit revenue growth

Total worldwide investment in data
centres is forecasted to reach USD 1

trillion annually by 2029, half of which is
expected to support AI workload2

Competitive conditions could vary
between users (e.g. developers,
deployers) and types of Gen AI
workload (pre-training, fine-tuning,
and inference). For example, pre-
training requires more intensive
workloads than inference.
Further research would be required
to capture any differences in
competitive conditions.

MANY PROVIDERS OF
COMPUTE FOR GEN AI

BUYERS MAKE USE OF
MULTIPLE OPTIONS

SEVERAL EMERGING PLAYERS
ARE GROWING FAST

INDICATIVE EVIDENCE
SUGGESTS DECLINING PRICES

SUBSTANTIAL FURTHER
INVESTMENT IS EXPECTED

The research underlying this report was carried out between April and June 2025. 
Given the fast-moving nature of this market, subsequent developments may not be fully reflected.
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EXECUTIVE SUMMARY 

 

(1) According to a report by the European Commission’s Joint Research Centre (JRC), Generative Arti-

ficial Intelligence (hereafter ‘Gen AI’) has the potential to deliver “substantial productivity gains”, 

and to “transform industries across the EU, acting as a critical driver of innovation and economic 

transformation”.1 

(2) Compute is a critical input to Gen AI. The term refers to specialised hardware, such as ‘accelera-

tors’2 (i.e. high-performance processors or chips, such as Graphic Processing Units, GPUs), that can 

perform many operations in parallel. Access to such specialised hardware is necessary both for de-

veloping, i.e. designing and building, new Gen AI models3, as well as deploying, i.e. adapting and 

running, Gen AI models in end-user applications. Compute can be accessed through various means, 

including cloud solutions and on-premises infrastructure. 

(3) There are three types of Gen AI ‘workloads’ which have distinct compute needs: 

• Pre-training refers to the workloads associated with building a new Gen AI model from 

scratch. This is the most computationally intensive type of workload, often requiring the pro-

longed and parallel use of accelerators. 

• Fine-tuning refers to the workloads associated with adapting an existing Gen AI model to 

specific domains or tasks. Fine-tuning is also computationally intensive but, compared to pre-

training, typically requires the use of fewer and/or less powerful accelerators for a shorter pe-

riod of time.  

• Inference refers to the workloads associated with using Gen AI models, i.e. the workloads that 

are generated when running the model to produce outputs in response to user inputs. Inference 

workloads are significantly less computationally intensive per task. However, these workloads 

are recurring, and widespread use of a Gen AI model can lead to significant cumulative com-

pute needs. 

(4) It is estimated that projected growth of Gen AI will lead to increase in demand of 39 per cent per 

year on average for compute for Gen AI between 2023-2030. 

 
1  Abendroth Dias, K., et al. (2025). Generative AI Outlook Report - Exploring the Intersection of Technology, 

Society and Policy. Publications Office of the European Union, Luxembourg. Pages 54 and 44. Available 

here. 
2  An accelerator is a dedicated processor, chip or hardware unit optimised to perform a high number of calcu-

lations often in parallel and to accelerate specific workloads—such as AI training, inference, or graphics ren-

dering. Examples of accelerators are Graphic Processing Units (GPUs) originally designed for graphic ren-

dering tasks but now used extensively for Gen AI model training and Tensor Processing Units (TPUs) de-

signed for large matrix calculations, or Neural Processing Units (NPUs) designed for AI inference on de-

vices. 
3  In this report, we use the term ‘Gen AI models’ to refer to so-called foundation models, such as OpenAI’s 

GPT-4 or Meta’s Llama, which are large-scale models trained on broad datasets and capable of performing a 

wide range of tasks. 

https://publications.jrc.ec.europa.eu/repository/handle/JRC142598
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(5) Some competition authorities and policymakers, such as the European Commission4 and the UK’s 

Competition and Markets Authority (CMA)5, have raised concerns about competitive dynamics in 

the provision of compute for Gen AI. In particular, there is a concern that a large share of compute 

capacity is concentrated in the hands of a few vertically integrated providers,6 potentially limiting 

access for third parties and hindering Gen AI adoption.7 To date, concerns have been framed as for-

ward-looking risks that warrant continued monitoring as the market develops. 

(6) Against this backdrop, Amazon Web Services (AWS) has commissioned Copenhagen Economics to 

examine, based on available evidence, (i) whether providers of compute for Gen AI operate in a 

competitive environment and (ii) how expected developments in the sector may affect competition 

going forward.  

(7) In this report, we provide a preliminary assessment based on publicly available information. We as-

sess whether market outcomes, such as trends relating to market entry, growth, investment, and 

pricing, are broadly consistent with a well-functioning market. Although available evidence is not 

granular enough to capture potential differences across workloads or buyer types, it is sufficient to 

support a high-level assessment. The research underlying this report was carried out between April 

and June 2025. Given the fast-moving nature of this market, subsequent developments may not be 

fully reflected. 

(8) We reach two main findings: (i) first, providers of compute for Gen AI operate in an in-

creasingly competitive environment, and (ii) second, various expected developments 

may further strengthen competition. 

Evidence suggests that providers of compute for Gen AI operate in an increas-

ingly competitive environment 

(9) First, there is a large and increasing number of compute providers for Gen AI. We have 

found evidence of over 100 providers of compute for Gen AI, including several new AI-specialised 

providers that have launched services in recent years.8 In addition, well-established on-premises 

providers9 offer servers optimised for Gen AI workloads, supporting on-premises solutions (hereaf-

ter ‘on-prem’). As of May 2025, there were 48 on-premises providers that integrated NVIDIA’s ac-

celerators, popular for Gen AI workloads, in their products.10 In general, developers and deployers 

appear to use several options to access compute for Gen AI workloads, including public clouds and 

 
4  European Commission (2024). Competition policy brief, Available here. 
5  CMA (2024). AI Foundation Models, Available here. 
6  One source suggests that the three largest compute providers hold a combined share of around 75 per cent 

of the overall public cloud sector but might account for nearly 96 per cent of all new public cloud AI projects. 

See IOT Analytics (2024). Who is winning the cloud AI race? Microsoft vs. AWS vs. Google, Available here. 
7  Vertically integrated players may choose to prioritise their own downstream Gen AI services and distort 

competition downstream. 
8  SemiAnalysis (2024). AI Neocloud Playbook and Anatomy, Available here. (Accessed 9 June 2025). We can-

not determine whether all of these players offer substitutable services from a buyer perspective. However, it 

appears as if many offer comparable services: access to similar types of accelerators (e.g. GPUs) via public or 

private clouds. 
9  We define on-premises providers as firms that supply server, storage, and networking systems that are phys-

ically located and operated within a customer's own data centre or colocation facility, enabling organisations 

to manage AI compute locally. In the context of Gen AI, this infrastructure may include built-in accelerators 

and may be optimised for pre-training, fine-tuning and/or inference workloads. 
10  These providers are listed as original equipment manufacturers in the compute category of NVIDIA’s part-

ner network. NVIDIA (2025). NVIDIA Partner Network, Available here. (Accessed: 9 June 2025)  

https://competition-policy.ec.europa.eu/document/download/c86d461f-062e-4dde-a662-15228d6ca385_en?filename=kdak24003enn_competition_policy_brief_generative_AI_and_virtual_worlds.pdf
https://assets.publishing.service.gov.uk/media/661e5a4c7469198185bd3d62/AI_Foundation_Models_technical_update_report.pdf
https://iot-analytics.com/who-is-winning-the-cloud-ai-race/
https://www.nvidia.com/en-us/about-nvidia/partners/
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on-prem solutions. For example, according to a recent IDC global survey, almost half of respond-

ents use primarily on-prem for both development and deployment of Gen AI.11 Relatedly, Google 

Cloud’s 2025 State of AI Infrastructure report shows that 93 per cent of AI developers and deploy-

ers multi-source for their Gen AI workloads, either from multiple cloud providers or by combining 

on-prem with one or more cloud providers.12 

(10) Second, compute providers are growing across the board. While it is not possible based on 

publicly available data to determine which players offer substitutable services, e.g. for specific types 

of workloads, it is apparent that many of the new AI-specialised players are securing major con-

tracts with Gen AI developers, and achieving triple-digit revenue growth, in several cases outpacing 

the three largest cloud providers (AWS, Microsoft Azure, Google Cloud).13 Independent benchmarks 

suggest that their service quality can rival that of more established firms, and their high valuations 

indicate strong expectations for continued expansion and competitive relevance.14 Additionally, es-

tablished on-premises providers, such as Dell, HPE and Supermicro, and other cloud providers, 

such as Oracle, are also registering high levels of revenue growth driven by their AI-related offer-

ings.15 

(11) Third, substantial investments in compute capacity are being made by private firms 

and public entities, which suggests a fast-moving sector that is undergoing significant transfor-

mation. Total worldwide investment in data centres is forecasted to reach USD 1 trillion annually by 

2029, half of which is expected to support AI workloads.16 The three largest cloud providers, AWS, 

Microsoft Azure, and Google Cloud announced capital expenditure ranging from USD 75 to 100 bil-

lion each in 2025 alone. In parallel, several other initiatives, both private and public, are contrib-

uting to this momentum. In Europe, the European Commission’s AI Continental Action Plan, 

launched in April 2025, sets out to mobilise EUR 200 billion (via a mix of public and private 

sources) to develop up to five AI “gigafactories” across strategic sectors, such as healthcare and sci-

ence, while in the United States, the Stargate Project, driven by, among others, OpenAI and Oracle, 

aims to mobilise over USD 500 billion in AI-related infrastructure over the next five years. 

(12) Fourth, there is indicative evidence suggesting declining prices and an expanding ser-

vice offer. According to industry experts, the inflation-adjusted price per FP32 FLOP (a standard 

measure of GPU processing performance)17 has decreased by approximately 74 per cent since 

2019,18 with rental prices for GPUs often employed for Gen AI workloads falling from peaks of USD 

 
11  IDC (2024). On-Premises AI Infrastructure Balances Innovation and Security p.11, Available here. (Ac-

cessed: 10 June 2025) 
12  Google Cloud (2025). State of AI infrastructure p.43, Available here. (Accessed: 10 June 2025) 
13  Growth rates may not be directly comparable due to differences in baseline revenues and differences in ser-

vice portfolio, i.e. inability to isolate growth in Gen AI business for firms with a broader cloud offering. 
14  SemiAnalysis (2025). The GPU Cloud ClusterMAX™ Rating System, Available here. (Accessed: 20 May 

2025) 
15  Copenhagen Economics based on firms’ financial statements, public announcements and industry articles: 

Oracle (2024). Oracle Announces Fiscal 2025 Second Quarter Financial Results, Available here; Dell Tech-

nologies Inc. (2025). Consolidated Statements of Income and Related Financial Highlights, Available here; 

Supermicro (2025). 2024 Annual Report, Available here; HPE (2024). Condensed Consolidated Statements 

of Earnings, Available here (All accessed: 11 June 2025) 
16  Dell’Oro Group (2025). Data Center capex to surpass 1 trillion by 2029, Available here. (Accessed: 20 May 

2025) 
17  FLOP stands for floating point operations per second. As FLOPs capture the amount of computational 

power delivered, this metric can be seen as a proxy for quality-adjusted prices of compute. 
18  Li, C (2025). The Evolution of GPU Pricing: A Deep Dive into Cost per FP32 FLOP for Hyperscalers, Availa-

ble here. (Accessed: 18 June 2025) 

https://www.broadcom.com/company/industry-analyst-report/idc-on-premises-ai-iInfrastructure-balances-innovation-and-security
https://cloud.google.com/resources/content/state-of-ai-infrastructure?hl=en
https://semianalysis.com/2025/03/26/the-gpu-cloud-clustermax-rating-system-how-to-rent-gpus/?utm_source=coreweave.com&utm_medium=site
https://investor.oracle.com/investor-news/news-details/2024/Oracle-Announces-Fiscal-2025-Second-Quarter-Financial-Results/default.aspx
https://investors.delltechnologies.com/static-files/020cf4c3-cabe-47d0-8419-e829d0893011
https://s204.q4cdn.com/707617056/files/doc_financials/2024/ar/v2/388344_Supermicro_AR_PROOF_rev1_RC_Web.pdf
https://www.hpe.com/content/dam/hpe/newsroom/2024/12/pdf/hewlett-packard-enterprise-reports-fiscal-2024-fourth-quarter-results-financial-tables.pdf
https://medium.com/@cli_87015/the-evolution-of-gpu-pricing-a-deep-dive-into-cost-per-fp32-flop-for-hyperscalers-cbf072b85bb5
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8 in 2023 to less than USD 2 in 2024. Similarly, according to S&P Global Market Intelligence’s 

Cloud Price Index, the three largest cloud providers, AWS, Microsoft Azure and Google Cloud, have 

been reducing their prices for Gen AI services. Additionally, existing survey evidence suggests that 

in many cases Gen AI developers and deployers do not see the costs of compute as the main barrier 

to developing and deploying Gen AI solutions. In parallel with these pricing trends, during the past 

five years, seven out of the eight largest cloud providers globally according to Statista19 (AWS, Mi-

crosoft Azure, Google Cloud, Alibaba, Oracle, IBM and Tencent) have introduced or expanded their 

service offer to Gen AI developers and deployers by: (i) offering direct access to accelerators, (ii) 

providing tools to support developers in training and fine-tuning, and (iii) offering an AI platform 

to access existing off-the-shelf models. 

Various expected developments may further strengthen competition  

(13) While the growth of Gen AI is expected to increase overall demand for compute, various industry 

and technological trends suggest that the needs of individual Gen AI developers and deployers may 

increasingly be met by a broader set of compute providers, which could strengthen competition in 

future. 

(14) First, industry trends suggest demand is shifting towards less computationally inten-

sive workloads. While attention in recent years has focused on the training of new and improved 

Gen AI models, experts suggest that attention is now turning towards (i) fine-tuning of existing 

models for specialised tasks, and (ii) inference activity. S&P’s Global Market Intelligence listed 

“models [becoming] more specialised and domain-specific” as one of the main “2025 Trends in 

Data, AI and Analytics”, reporting that 67 per cent of firms using Gen AI technologies are fine-tun-

ing an existing Gen AI model.20 In parallel, according to Gartner, by 2028 over 80 per cent of AI 

workloads in data centres will be related to inference tasks – up from 40 per cent in 2023. The shift 

of demand towards less computationally intensive workloads may expand the range of compute op-

tions available to Gen AI developers and deployers. 

 
19  Statista (2025). Amazon and Microsoft Stay Ahead in Global Cloud Market, Available here. (Accessed: 9 

June 2025) 
20  S&P Global Market Intelligence (2025). 2025 Trends in Data, AI & Analytics, Available here. (Accessed: 20 

May 2025) 

https://www.statista.com/chart/18819/worldwide-market-share-of-leading-cloud-infrastructure-service-providers/
https://pages.marketintelligence.spglobal.com/rs/565-BDO-100/images/SPGMI_Preview_DAIA_2025_FINAL.pdf?version=0
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(15) Second, there is continuous innovation in compute usage. Models are becoming more effi-

cient and less computationally intensive – for pre-training, fine-tuning and especially inference 

workloads. Most leading AI developers are developing increasingly capable models trained on a 

smaller set of parameters (Small Language Models), while, according to Epoch.ai, inference costs 

have fallen dramatically across the board by 9x to 900x.21 These trends are driven, among others, by 

advancements in (i) model design with the adoption of techniques such as model distillation, mix-

ture-of-experts architectures and (ii) hardware advancements, with the consistent release of new 

generations of accelerators and performance per dollar improving by around 30 per cent annually. 

Additionally, on-device inference, e.g. running a Gen AI model on a smartphone, is expected to be-

come more viable in the years to come, which will create an additional source of compute for some 

workloads. Combined, these innovations could mean that a broader range of compute options may 

be able to serve Gen AI developers and deployers. 

Policymakers should carefully assess competitive conditions before considering 

any potential intervention 

(16) As outlined, some policymakers have voiced concerns about the potential risks of market concentra-

tion and limited access to compute for Gen AI. There have been some suggestions to intervene in 

order to regulate the supply of cloud services.22 

(17) Current evidence suggests an evolving landscape which appears consistent with an increasingly 

competitive environment. New and diverse players are entering and expanding, prices appear to be 

declining, and demand is shifting toward less computationally intensive workloads, which can po-

tentially be more easily served by a wider range of options. Against this backdrop, regulatory inter-

vention may be premature. Continued monitoring of market outcomes is warranted to ensure that 

access to compute remains open, competitive, and supportive of innovation. 

Structure of this report 

(18) The remainder of this report is structured as follows: 

• Chapter 1 provides an overview of the role of compute and the growing demand for Gen AI 

workloads. 

• Chapter 2 presents evidence on the functioning of the market for compute, including an over-

view of providers of compute for Gen AI, Gen AI developers and deployers’ use of available op-

tions, investments and price trends. 

• Chapter 3 presents evidence on expected developments in compute needs and their potential 

implications for competition in the provision of compute for Gen AI. 

• Chapter 4 provides concluding remarks, summarising the key insights from the preceding 

chapters.  

 
21  The range in inference cost decline reflects differences in the performance benchmarks used. The slowest 

decline (9×) corresponds to the cost of achieving GPT-3.5 Turbo (March 2023 -level performance on general 

knowledge tasks. The fastest decline (900×) applies to achieving GPT-4o (May 2024)-level performance on 

Ph.D.-level science questions. Epoch AI (2025). LLM inference prices have fallen rapidly but unequally 

across tasks, Available here. (Accessed: 9 June 2025) 
22  European Commission recently launched a public consultation for an impact assessment on a Cloud and AI 

development Act which is considering, among the policy options, measures to “address the computational 

capacity deficit”. See: European Commission (2025). Call for evidence for an impact assessment. AI Conti-

nent – new cloud and AI development act. Page 2. Available here. (Accessed: 20 May 2025) 

https://epoch.ai/data-insights/llm-inference-price-trends
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14628-AI-Continent-new-cloud-and-AI-development-act_en
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1 BACKGROUND 

Key findings 

• Compute is an important input throughout the value chain of Gen AI development and de-

ployment.  

• Compute can be accessed in several ways: public cloud, private or virtual cloud, on-prem-

ises solutions, or even on-device for some inference workloads. 

• Compute is required in all three main types of Gen AI workloads: pre-training, fine-tuning, 

and inference. 

• As a rule of thumb, compute needs decline for workloads further down the value chain: pre-

training workloads are more computationally intensive whilst inference workloads are less so. 

However, inference workloads are recurring, and widespread use of a Gen AI model can 

lead to significant cumulative compute needs. 

• Demand for Gen AI workloads is expected to increase by an average of 39 per cent per 

year between 2023-2030. 

• Some competition authorities and policymakers, such as the European Commission and the 

UK’s Competition and Markets Authority (CMA), have raised concerns about competitive 

dynamics in the provision of compute for Gen AI. 

(19) Gen AI refers to a subset of AI systems that are capable of generating new content — such as text, 

images, code, or audio — based on learned patterns in data. These systems are typically built on 

foundation models (hereafter “Gen AI models”), such as OpenAI’s GPT or Meta’s Llama, which are 

complex probabilistic models adaptable to a wide range of tasks.  

(20) Gen AI is expected to contribute to substantial economic growth by increasing productivity and 

stimulating innovation. Research by Goldman Sachs suggests that Gen AI could support a 7 per cent 

increase in global GDP over a ten-year period.23 Similarly, J.P. Morgan projects that this impact 

could be even greater, with potential gains of up to 10 per cent of global GDP.24 There is ongoing de-

bate regarding the precise magnitude of these effects, with some experts suggesting that the benefits 

may be more modest.25 Productivity gains may arise from the automation of routine tasks, improve-

ments in decision-making, and enhancements in business processes. Innovation can be stimulated 

by enabling the development of new products, services, and business models as well as scientific 

discovery (e.g. discovery of new proteins and materials26). 

(21) In this chapter, we describe: 

• The role of compute as an important input to Gen AI and the different compute needs in the 

development and deployment of Gen AI (Section 1.1). 

 
23  Goldman Sachs (2023). Generative AI could raise global GDP by 7%, Available here. (Accessed: 20 May 

2025) 
24  The exact timeframe for this projected GDP increase is not specified. J.P. Morgan (2024). Is generative AI a 

game changer? Available here. (Accessed: 20 May 2025) 
25  Professor Daron Acemoğlu estimates that AI could raise US GDP by only 1%–1.5% over a decade. Acemoglu, 

D. (2024). The Simple Macroeconomics of AI. NBER Working Paper No. 32487. 
26  OECD (2023). Artificial Intelligence in Science: Challenges, Opportunities and the Future of Research, 

OECD Publishing, Paris, Available here. 

https://www.goldmansachs.com/insights/articles/generative-ai-could-raise-global-gdp-by-7-percent
https://www.jpmorgan.com/insights/global-research/artificial-intelligence/generative-ai
https://doi.org/10.1787/a8d820bd-en
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Sources:    1Forbes,2DeepSeek,3Unite.Ai,4The Science Survey,5Unite.Ai,6What went into training DeepSeek-R1? | Epoch 

AI,7-9arXiv: A Review of DeepSeek Models’ Key Innovative Techniques, pages 2,4,5-6 

• The concerns raised by some policymakers in relation to competitive conditions for the provi-

sion of compute (Section 1.2). 

 

1.1 COMPUTE IS AN IMPORTANT INPUT TO GEN AI 

(22) The Gen AI value chain, that ranges from developing the models to integrating them into end-user 

applications, relies on compute.27 In this study, we distinguish between the development and de-

ployment phases of the value chain and introduce the main types of computational tasks (or “work-

loads”) associated with each that require compute.  

(23) Development consists of the design and building of new models. This process typically involves pro-

cessing large volumes of unstructured data in order to identify patterns which are then encoded into 

billions of parameters (or “weights”) representing the model’s learned knowledge.28 Gen AI models 

can differ along several dimensions, such as in modality, specialisation, their degree of openness 

and more, see Box 1. 

   

 
27  Besides compute, other factors such as data and expertise, are also important inputs to Gen AI and together 

form what other studies has defined as the ‘infrastructure layer’ of the Gen AI value chain. See for further 

details CMA (2024). AI Foundation Models, Available here.  
28  Microsoft Community Hub (2024). Differences between Pre-Training and Supervised Fine-Tuning (SFT), 

Available here. (Accessed: 9 June 2025) 

Different types of 

Gen AI models

Box 1

Gen AI models differ in:

Modality (language, visual, multi-modal). Language models (e.g. GPT, Llama) 

generate text; visual models (e.g. DALL·E, Stable Diffusion) create images; and multi-

modal models integrate text, image, or audio inputs. Emerging AI agents combine 

these capabilities with task planning and decision-making.

Size. Model size, often measured in billions of parameters, affects performance and 

resource needs: larger models perform better on complex tasks but are costlier to run; 

smaller models offer efficiency and are increasingly effective when fine-tuned.

Specialisation. Models may be general-purpose or domain-specific, with rising 

investment in specialised models tailored to particular industries. Examples of such 

specialised models include Med-PaLM 2 for healthcare, BloombergGPT for finance, 

and Harvey for legal applications.

Openness. Open weight (also referred to as “open source”) models (e.g. Llama) can 

be downloaded and customised by developers; fully open weight models may also 

share training data and code. In contrast, closed weight (also referred to as 

“proprietary”) models (e.g. GPT-4, Gemini) are only accessible via APIs, with compute 

managed by the provider.

https://www.forbes.com.au/news/billionaires/how-much-ai-firm-deepseek-and-its-founder-are-worth/
https://api-docs.deepseek.com/news/news1226
https://www.unite.ai/how-deepseek-cracked-the-cost-barrier-with-5-6m/
https://thesciencesurvey.com/news/2025/04/30/a-deep-dive-into-deepseek-the-ai-that-has-taken-the-world-by-storm/
https://www.unite.ai/how-deepseek-cracked-the-cost-barrier-with-5-6m/
https://epoch.ai/gradient-updates/what-went-into-training-deepseek-r1
https://epoch.ai/gradient-updates/what-went-into-training-deepseek-r1
https://arxiv.org/pdf/2503.11486
https://assets.publishing.service.gov.uk/media/661e5a4c7469198185bd3d62/AI_Foundation_Models_technical_update_report.pdf
https://techcommunity.microsoft.com/blog/machinelearningblog/differences-between-pre-training-and-supervised-fine-tuning-sft/4220673
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(24) Once developed, a Gen AI model can be made available in several ways, such as via the model devel-

oper’s platforms/APIs, via cloud providers’ platforms, or, in some cases, by making the model pa-

rameters directly available for download.29 

(25) Deployment consists in the adaptation and integration of a Gen AI model into applications and ser-

vices for end-users. This could, for instance, be via a conversational chatbot (e.g. OpenAI’s 

ChatGPT), specialised tools for coding (e.g. GitHub Copilot) or image generation platforms (e.g. 

Midjourney). Deployment may be delivered either by a vertically integrated Gen AI developer or by 

third parties which build on an existing model.  

(26) Within this development-to-deployment process, there are three main types of Gen AI workloads: 

pre-training, fine-tuning, and inference – each placing different demands on compute, see Figure 

1. 

Figure 1 

Compute needs vary by type of Gen AI workload 

 

 

Note:          We consider fine-tuning to be part of development when performed extensively but it can also be consid-

ered part of deployment when it is more limited and performed by downstream players. In a typical value 

chain, inference would be considered part of the downstream of pre-training, while here it is shown at the 

top of the pyramid. 

Source: Copenhagen Economics 

 

 

 
29  These parameters consist of the weights and biases that are learned during training which, along with the 

model architecture, determine the model's behaviour. See, for instance, Goodfellow, I., Bengio, Y., Courville, 

A. (2016). Deep Learning, MIT press. 

Pre-training

Fine-tuning

Inference

Development Deployment

Compute power intensity
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(27) Pre-training is the most computationally intensive workload.30 It is part of the initial develop-

ment phase and consists in training the model from scratch on unstructured data to establish its 

general capabilities. While exact compute needs depend on the complexity of the model, pre-train-

ing typically requires dense clusters of high-end hardware accelerators (equivalent to advanced 

semiconductor chips or processors, e.g. Graphic Processing Units or ‘GPUs’, or Tensor Processing 

Units or ‘TPUs’) operating in parallel over extended periods.31 This type of workload is concluded 

once the model has been developed. The amount of compute needed for pre-training therefore does 

not vary with subsequent use of the model. As such, the cost to source compute could be considered 

fixed for a specific model – although AI developers need to innovate constantly, thus “training” 

costs at the firm level may be recurring. 

(28) Fine-tuning, sometimes referred to as post-training or refinement, involves further training of an 

existing model using targeted datasets to customise it for specific tasks (e.g. legal summarisation or 

customer support).32 Fine-tuning is also part of development when performed extensively (in some 

cases effectively resulting in a “new model”), but can be considered part of deployment when it is 

more limited and performed by downstream players. Fine-tuning typically requires less compute 

resources (e.g. a smaller number of accelerators) than pre-training and can be executed on more 

flexible infrastructure over shorter timeframes.33 Some AI developers and cloud providers offer de-

ployers the ability to fine-tune models using their own data (OpenAI’s fine-tuning API for GPT 

models34, AWS’s SageMaker35). Just as with pre-training, the costs associated with procuring com-

pute for fine-tuning do not depend on how much the model is subsequently used. 

(29) Inference is the process of applying a trained model to generate outputs in response to user inputs 

(e.g. answering a query). It is generally less computationally demanding per workload but places 

requirements on responsiveness and scalability as the source of compute must support real-time 

performance and simultaneous requests from many users. In contrast to pre-training and fine-tun-

ing, the costs associated with procuring compute for inference depend on how much the model is 

used – and compute needs thus scale with usage, therefore best being categorised as variable costs. 

As such, while the per-unit compute need is low, aggregate compute usage for inference can be high. 

 
30  “Pre-training is the most computationally intensive step of developing a FM, often requiring hundreds of 

accelerator chips for many days.” CMA (2023). AI Foundation Models: Initial Report. Page 126, Available 

here. (Accessed: 20 May 2025). 
31  Accelerators are specialised processors, chips or hardware units designed for accelerated computing which 

enable a high number of calculations to be conducted often simultaneously. Graphic Processing Units 

(GPUs) are examples of such hardware, originally designed for graphic rendering tasks but now used exten-

sively for Gen AI model training. Another example is Tensor Processing Units (TPUs) designed for large ma-

trix calculations. The pre-training process may require dense clusters of high-performance accelerators — in 

some cases numbering in the thousands — working in parallel over extended period that may range from 

days to multiple weeks or even months. These clusters need to be tightly interconnected with high band-

width to enable efficient training. NVIDIA (2021). What Is Accelerated Computing? Available here. (Ac-

cessed: 9 June 2025). 
32  We note that fine-tuning is only a form of post-training which include any modification of the base model 

after pre-training (e.g., reinforced learning, model distillation, etc.). For simplicity here we refer to fine-tun-

ing as post-training more generally.  
33  IBM (2024). What is fine-tuning? Available here. (Accessed: 9 June 2025). 
34  OpenAI. Fine-tuning, Available here. (Accessed: 9 June 2025). 
35  Amazon SageMaker AI. Fine-tune a Model, Available here. (Accessed: 9 June 2025). 

https://assets.publishing.service.gov.uk/media/65081d3aa41cc300145612c0/Full_report_.pdf
https://blogs.nvidia.com/blog/what-is-accelerated-computing/
https://www.ibm.com/think/topics/fine-tuning
https://platform.openai.com/docs/guides/fine-tuning
https://docs.aws.amazon.com/sagemaker/latest/dg/jumpstart-fine-tune.html#:~:text=Fine-tuning%20trains%20a%20pretrained%20model%20on%20a%20new,card%20shows%20a%20fine-tunable%20attribute%20set%20to%20Yes.


  

14 

Although inference is triggered by end-users, the process of sourcing compute for these workloads 

is typically managed by deployers.36  

(30) Overall, compute requirements per workload tend to decline through the value chain – from pre-

training to inference – but each workload imposes different demands. The nature of these work-

loads determines which compute providers can best serve them, with pre-training typically requir-

ing advanced large-scale infrastructure and inference being more distributed and widely contesta-

ble.37 

(31) Notwithstanding these differences, Gen AI developers and deployers have different options to ac-

cess compute for Gen AI workloads, from public cloud services to private or virtual clouds, and on-

prem solutions, with the possibility to even execute certain workloads, within inference, on-device, 

see Table 1. 

Table 1 

Compute for Gen AI can be accessed from multiple sources 

 

 OPTION DESCRIPTION 

Public cloud 

Compute is available either directly or via an AI development platform. On-de-

mand access is typical but fixed-term contracts are possible as well. High flexibility 

to scale supply to meet demand as needs evolve. 

Private/virtual cloud 
Cloud resources are dedicated to one firm via long-term contracts. Users have 

more control over the infrastructure, but scaling quickly can be more challenging. 

On-premises 

AI firms can acquire their own hardware and operate it either on-premises or in a 

colocation centre, where several tenants can rent space for their own compute 

hardware in a third-party data centre. This option grants full control over infrastruc-

ture but scaling and updating may be more costly. 

On-device  

(a subset of “edge” com-

puting) 

Certain inference workloads with lower compute requirements can be run directly 

on AI-compatible devices, such as certain smartphones, which can be beneficial 

for tasks requiring low latency, or in cases where there may be connection issues. 

This option is widely available to users but is limited in terms of compute. 
 

 
Source:  Copenhagen Economics 

(32) In some cases, the source of compute is pre-determined by the type of model and mode of access. 

Gen AI developers usually decide for themselves how to buy or allocate compute to train their mod-

els. Gen AI deployers, however, may find that their preferred Gen AI model and/or mode of access 

for model inference (e.g. via a specific cloud provider’s platform) is ‘pre-packaged’ with a specific 

cloud provider.38  

 
36  There are various forms of vertical integration in the industry. The same entity can be a developer or a de-

ployer and the same deployer can also be the end-user of a model application or service. 
37  CERRE (2025). A Competition Policy for Cloud and AI, Available here. (Accessed: 19 June 2025). See also 

Financial Times (2025). How ‘inference’ is driving competition to NVIDIA’s AI chip dominance, Available 

here. (Accessed: 10 June 2025). 
38  Gen AI deployers or users who download open weight models can choose their compute sources, such as 

their own servers or platforms like Hugging Face. In contrast, accessing closed weight models via APIs or 

cloud platforms means that the Gen AI developer manages the computational resources, while the Gen AI 

deployer or user typically pays a usage fee to access the model. 

https://cerre.eu/wp-content/uploads/2025/06/A-Competition-Policy-for-Cloud-and-AI_FINAL.pdf
https://www.ft.com/content/d5c638ad-8d34-4884-a08c-a551588a9a28
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1.2 SOME POLICYMAKERS HAVE RAISED COMPETITION 

CONCERNS 

(33) The adoption of Gen AI services among firms is currently experiencing significant growth. In the 

European Union (‘EU’), the share of firms using AI technologies increased from 8 to 13 per cent be-

tween 2023-2024, with substantially higher adoption rates among large firms, see Figure 2.39 

Figure 2 

AI adoption in businesses has increased in the EU 

Percentage of firms 

 

 

 

Note:         Eurostat refers to firms as “enterprises”, which we assume is a synonymous term.  

Source: Eurostat (2025). Use of artificial intelligence in enterprises, Available here. (Accessed 20 May 2025) 

(34) Growth in the use of Gen AI services is driving increased demand for compute, with demand for 

Gen AI workloads expected to grow by an average of 39 per cent per year between 2023-2030.40  

 
39  Eurostat (2025). Use of artificial intelligence in enterprises, Available here. (Accessed: 20 May 2025). The 

report analyses AI generally and not just Gen AI. 
40  McKinsey (2024). AI power: Expanding data center capacity to meet growing demand, Available here. (Ac-

cessed: 20 May 2025). 
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​2023 ​2024

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Use_of_artificial_intelligence_in_enterprises%20
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Use_of_artificial_intelligence_in_enterprises
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-power-expanding-data-center-capacity-to-meet-growing-demand
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(35) Because compute is such an important input, sufficient and competitive access to compute is im-

portant for the growth in Gen AI. Some competition authorities and policymakers in Europe and 

UK have expressed concerns about competitive dynamics in the provision of compute for Gen AI. In 

particular, there is a concern that a large share of compute capacity is concentrated in the hands of a 

few vertically integrated providers, which may choose to prioritise their own downstream Gen AI 

services, potentially limiting access for third parties and hindering broader Gen AI adoption.41 One 

source suggests that the three largest computer providers (AWS, Microsoft Azure, Google Cloud) 

hold a combined share of around 75 per cent of the overall public cloud sector but might account for 

nearly 96 per cent of all new public cloud AI projects.42 

(36) In the September 2024 EU Competition Policy Brief on competition in Gen AI, the European Com-

mission outlined, as one potential competition risk to monitor, “the risk that incumbent large digi-

tal players, which may currently enjoy preferential access to generative AI’s key components, 

grant it to third parties on an exclusive basis, or prevent competitors from accessing it. This may 

affect access to any of the key inputs […], including computing infrastructure […].”43 

(37) Similarly, the CMA has reported a concern that firms which control critical inputs, such as compute, 

“may restrict access to them to shield themselves from competition.”.44 Specifically, “they could do 

this to: (1) prevent other firms from building new, competitive [Gen AI models] that might chal-

lenge their own (or their partners’, where relevant); and/or (2) protect their position in related 

markets, by making it harder for potential rivals in those markets to develop or deploy capable 

[Gen AI models]”.45  

(38) We are not aware of any in-depth investigations by competition authorities that have found evi-

dence of these concerns materialising currently. Rather, concerns have reflected a forward-looking 

perspective and underscore the need to closely monitor market developments in this rapidly chang-

ing and strategically important area. 

 
41  When authorities refer to “incumbent large digital players”, they may be referring to the three largest cloud 

providers in Europe: AWS, Microsoft Azure, and Google Cloud. AWS, Microsoft Azure and Google Cloud are 

all active in the downstream market for Gen AI development via vertical integration and/or partnerships. 
42  IOT Analytics (2024). Who is winning the cloud AI race? Microsoft vs. AWS vs. Google, Available here. 
43  European Commission (2024). Competition policy brief, p.7, Available here. (Accessed: 20 May 2025). 
44  CMA (2024). AI Foundation Models. Page 77, Available here. (Accessed: 20 May 2025). 
45  CMA (2024). AI Foundation Models. Page 77, Available here. (Accessed: 20 May 2025). 

https://iot-analytics.com/who-is-winning-the-cloud-ai-race/
https://competition-policy.ec.europa.eu/document/download/c86d461f-062e-4dde-a662-15228d6ca385_en?filename=kdak24003enn_competition_policy_brief_generative_AI_and_virtual_worlds.pdf
https://assets.publishing.service.gov.uk/media/661e5a4c7469198185bd3d62/AI_Foundation_Models_technical_update_report.pdf
https://assets.publishing.service.gov.uk/media/661e5a4c7469198185bd3d62/AI_Foundation_Models_technical_update_report.pdf
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2 EVIDENCE SUGGESTS THAT PROVIDERS OF 

COMPUTE FOR GEN AI OPERATE IN AN 

INCREASINGLY COMPETITIVE 

ENVIRONMENT 

Key findings 

• More than 100 players, including newer AI-specialised players and established on-premises 

providers46, offer compute for Gen AI.  

• Evidence shows that Gen AI developers and deployers frequently employ multiple providers 

for compute, including extensive use of on-premises solutions. This suggests that developers 

and deployers may have severable viable alternatives when sourcing compute.  

• Emerging AI-specialised players and on-premises providers are exhibiting rapid revenue 

growth, in many cases growing faster than the three largest cloud providers (AWS, Microsoft 

Azure, Google Cloud). 

• Dell’Oro forecasts that global investments in data centres will reach USD 1 trillion annually by 

2029, with about half of this investment directed towards servers optimised for AI workloads.  

• Prices appear to be declining, with the inflation-adjusted price per FP32 FLOP (a standard 

measure of GPU processing performance)47 decreasing by approximately 74 percent since 

2019. 

(39) In this chapter, we seek to assess whether competition concerns regarding the provision of compute 

for Gen AI are currently valid. We do this by examining whether market outcomes are broadly con-

sistent with those that would be expected in a competitive environment.  

(40) In a well-functioning, competitive environment,48 we would expect to observe a large and/or grow-

ing number of providers offering compute, that Gen AI developers and deployers make use of multi-

ple options to access compute and can substitute between them, that there are low or declining lev-

els of concentration, sustained levels of investment, expanding service offers, and signs of declining 

prices. By contrast, persistent barriers to entry for the provision of compute, limited choice, high 

concentration, and rising prices would suggest the need for closer scrutiny. 

 
46  We define on-premises providers as firms that supply server, storage, and networking systems that are phys-

ically located and operated within a customer's own data centre or colocation facility enabling organizations 

to manage AI compute locally. In the context of generative AI, this infrastructure may include built-in accel-

erators and be optimized for training and inference workloads. 
47  FLOP stands for floating point operations per second. As FLOPs capture the amount of computational 

power delivered, this metric can be seen as a proxy for quality-adjusted prices of compute. 
48  A competitive environment can be linked to a well-functioning market. The benchmark of a well-functioning 

market is somewhat abstract – especially in cases where there may be economies of scale and/or network 

effects. The CMA has described a “well-functioning” market as one that “displays the beneficial aspects of 

competition which make markets work well for customers […] but not an idealized, perfectly competitive 

market”. CMA (2024) [Draft] Markets Guidance, Available here. (Accessed: 20 May 2025). 

https://assets.publishing.service.gov.uk/media/6728f96d094e4e60c466d0ec/_Draft_markets_substantive_assessment_guidance___.pdf
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(41) Based on our assessment of available evidence, we find that market outcomes are broadly consistent 

with an increasingly competitive market. Specifically, we find that:  

• There is a large and increasing number of providers of compute for Gen AI-related use 

cases, and that Gen AI developers and deployers source from multiple viable alternatives 

(Section 2.1) 

• Compute providers are growing across the board (Section 2.2) 

• There is substantial investment in expanding compute capacity (Section 2.3) 

• Evidence suggests declining prices and an expanding service offer (Section 2.4)  

 

2.1 THERE IS A LARGE AND INCREASING NUMBER OF 

PROVIDERS OF COMPUTE FOR GEN AI  

 

2.1.1 There are many players and specialised new entrants offering compute 

solutions for Gen AI 

(42) There is a growing range of providers offering different solutions to access compute, suggesting that 

the market is increasingly competitive.  

(43) According to research from early 2025 by SemiAnalysis, there are more than 100 players offering 

access to accelerators (mostly GPUs) for Gen AI workloads via public or private cloud. This includes 

large established cloud providers, such as AWS, Microsoft Azure and Google Cloud, as well as many 

other large firms, and newer AI-specialised providers, see Figure 3. 
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Figure 3 

More than 100 players offer compute for Gen AI 

 

 

 

Source: Copenhagen Economics based on SemiAnalysis (2024). AI Neocloud Playbook and Anatomy, Available 

here. (Accessed 9 June 2025) 

 AI-specialised providers — sometimes referred to as AI Neoclouds49 — focus on offering access to 

accelerators (mostly GPUs) as a service, i.e. renting the accelerators to Gen AI developers and de-

ployers for both pre-training, fine-tuning and inference workloads. CoreWeave, Lambda, Crusoe, 

and Nebius are examples of leading AI-specialised providers globally, each with established opera-

tions in Europe, see Box 2.  

 
49  “An AI Neocloud is defined as a new breed of cloud compute provider focused on offering GPU compute 

rental”. While their services may be used for AI workloads overall beyond Gen AI (e.g. more traditional ma-

chine learning and predictive techniques), most of them have become popular with the rise and adoption of 

Gen AI. SemiAnalysis (2024). AI Neocloud Playbook and Anatomy, Available here. (Accessed 9 June 2025). 
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Sources:  1Forbes (2025). CoreWeave Cofounder Discusses Cloud AI Firm’s IPO, Available here; 2Lambda. The AI De-

veloper Cloud, Available here; 3Crusoe (2024). Empowering the AI Revolution, Available here; 4Forbes (2025). Meet 

The Tiny Startup Building Stargate, OpenAI’s $500 Billion Data Center Moonshot, Available here; 5TechCrunch (2024). 

The curious case of Nebius, the publicly traded AI infrastructure ‘startup’, Available here. (All accessed: 17 June 2025) 

(44) Recently, there are also examples of Gen AI developers that are integrating upstream and starting to 

supply compute as part of their Gen AI offer. Leading French Gen AI developer Mistral, in partner-

ship with NVIDIA, has announced Mistral Compute, a “new AI infrastructure offering that will 

provide customers a private, integrated stack—GPUs, orchestration, APIs, products, and services 

in whatever form factor they need, from bare-metal servers to fully-managed PaaS”.50 

(45) Additionally, besides compute offered on public cloud, a significant number of firms offer AI-opti-

mised servers and related infrastructure for on-premises setups (“on-prem” or private/virtual cloud 

environments). Examples include well-known companies such as Dell, HPE, Lenovo, NVIDIA, Su-

permicro, Cisco, VMware, IBM, Huawei, and Fujitsu. As of May 2025, there were 48 on-premises 

providers that integrated NVIDIA’s accelerators, popular for Gen AI workloads, in their products.51 

As discussed in the following section, these solutions represent an additional avenue, often used by 

Gen AI developers and deployers, through which compute can be sourced.  

 
50  Mistral (2025). Mistral Compute, Available here. (Accessed: 17 June 2025). 
51  These providers are listed as original equipment manufacturers in the compute category of NVIDIA’s part-

ner network. NVIDIA (2025). NVIDIA Partner Network, Available here. (Accessed: 9 June 2025). 

Leading global AI-

specialised cloud 

providers

Box 2

CoreWeave is the largest AI-specialised cloud provider with

expertise in running large-scale workloads. Established in 2017,

they completed an IPO in March 2025. They have provided

compute to OpenAI, Mistral and Cohere, among others.1

Designed exclusively for AI, Lambda delivers seamless,
enterprise-grade access to compute power. Founded in 2012,
Lambda’s first compute offering for Gen AI was GPU powered
desktop workstations. Since then, they have expanded to a full
range of compute services including public cloud, private cloud,
and on-premises solutions.2

Crusoe offers accelerators both on-demand and through 6-
month to 3-year contracts via its fast and scalable cloud
platform. 3 It is also a leading builder of energy-efficient data
centres for Gen AI, which earned it a role as a key infrastructure
partner in OpenAI’s Stargate initiative.4

Nebius offers accelerators through both on-demand access and

reserved capacity via its AI-optimized cloud platform. It is

positioning itself as a full-stack AI infrastructure provider across

Europe and North America and they operate data centres in

Finland, France, and the United States. Nebius is publicly traded

on Nasdaq.5

https://www.forbes.com/sites/phoebeliu/2025/03/28/coreweave-cofounder-cloud-computing-ai-firms-ipo-biggest-mcbee-intrator-venturo/
https://lambda.ai/about
https://crusoe.ai/blog/crusoe-empowering-the-ai-revolution/
https://www.forbes.com/sites/christopherhelman/2025/04/10/meet-the-tiny-startup-building-stargate-openais-500-billion-data-center-moonshot/
https://techcrunch.com/2024/11/24/the-curious-case-of-nebius-the-publicly-traded-ai-infrastructure-startup/
https://mistral.ai/news/mistral-compute
https://www.nvidia.com/en-us/about-nvidia/partners/
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(46) Finally, new semiconductor startups, such as Cerebras, Groq, and SambaNova, are developing AI 

accelerators designed specifically for AI workloads and mostly for inference.52 These firms now offer 

services similar to those of cloud providers, allowing Gen AI deployers to run inference on open 

weight models using their own custom accelerators. While these companies are currently smaller 

players, they have begun to secure notable deals with leading Gen AI developers, such as Mistral53 

and Meta,54 to manage the inference of their models. 55  

2.1.2 Gen AI developers and deployers frequently use multiple viable 

alternatives for compute  

(47) Not only is the number of providers increasing, but based on available evidence, Gen AI developers 

and deployers appear to make use of several options to procure and access compute – and appear to 

make extensive use of on-prem solutions. This suggests that there could be the potential for healthy 

competition between different types of providers.  

(48) A recent global study by IDC reported that around half of respondents rely primarily on on-prem 

solutions (covering on-prem, virtual cloud and colocation) for both Gen AI development (training 

and fine-tuning) and Gen AI deployment (inference), see Figure 4.56  

 
52  AI accelerators are specifically optimised for AI workloads while GPUs are general accelerators used also for 

other tasks such as video rendering. 
53  Reuters (2025). AI chip firm Cerebras partners with France's Mistral, claims speed record, Available here. 

(Accessed: 9 June 2025). 
54  Business Wire (2025). Meta Collaborates with Cerebras to Drive Fast Inference for Developers in New 

Llama API, Available here. (Accessed: 9 June 2025). 
55  They also report faster inference performance compared to larger providers such as AWS, Microsoft Azure, 

and Google Cloud. Artificial analysis (2025). LLM API Providers Leaderboard, Available here. (Accessed: 17 

April 2025). 
56  We note there is no information about the distribution of respondents across firm size, industry and focus 

area (development vs deployment). The study also does not specify whether this includes only services re-

lated to pure access to compute or other services such as data storage.   

https://www.reuters.com/technology/artificial-intelligence/ai-chip-firm-cerebras-partners-with-frances-mistral-claims-speed-record-2025-02-07/
https://www.businesswire.com/news/home/20250429462666/en/Meta-Collaborates-with-Cerebras-to-Drive-Fast-Inference-for-Developers-in-New-Llama-API
https://artificialanalysis.ai/leaderboards/providers
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Figure 4 

IDC study shows that on-prem is the most common source of compute for develop-

ment and deployment workloads 

Share of respondents (per cent) 

  

Note:  Respondents were asked “Where does your organisation primarily develop and deploy AI models?” There 

was a total of 411 responses. IDC defines on-premises as private cloud, traditional (non-cloud) deploy-

ments and colocation. Development is defined as training and fine-tuning/customising AI models, while 

deployment is defined as inferencing.  

Source: Copenhagen Economics based on IDC (2024). On-Premises AI Infrastructure Balances Innovation and Se-

curity p.11, Available here. (Accessed: 10 June 2025)  

(49) While the choice between cloud-based and on-premises compute solutions may reflect a broader 

trade-off between operating expenses (“opex”) and capital expenses (“capex”),57 this evidence shows 

that on-prem is the most common choice for several types of workloads throughout the value chain 

by at least a large share of developers and deployers. The propensity to consider on-prem as a viable 

option for Gen AI workloads is consistent with other data points. For example, according to a study 

prepared by the AI Infrastructure Alliance, 40 per cent of large firms developing or deploying AI 

(including Gen AI) were planning to purchase more on-premises capacity in 2024.58  

 
57   (Public) cloud services allow Gen AI developers and deployers to scale usage flexibly and pay only for what 

they use, which can be particularly attractive for a firm that faces uncertainty about the long-term commer-

cial impact of Gen AI. In contrast, on-premises infrastructure typically involves higher upfront investment 

but may offer cost advantages over time for stable, predictable workloads. As firms gain greater clarity on 

the business value and demand patterns of Gen AI applications, some may shift toward capital heavy strate-

gies, such as on-premises or hybrid solutions, to optimise long-term cost-efficiency. 
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(50) In addition, according to Google Cloud’s “2025 State of AI infrastructure” study, 93 per cent of 

firms59 surveyed use multiple sources of compute for their Gen AI workloads, relying on on-prem 

combined with cloud, or on multiple cloud providers, see Figure 5.60  

Figure 5 

Google Cloud study: 93 per cent of firms multisource compute for Gen AI 

“Which cloud infrastructure approach does your organisation primarily use for Gen AI work-

loads?” Share of respondents  

 

Source:  Copenhagen Economics based on Google Cloud (2025). State of AI infrastructure p.43, Available here. 

(Accessed: 10 June 2025) 

(51) While this Google study does not shed direct light on the substitutability of different compute solu-

tions for specific tasks, widespread multi-sourcing suggests that Gen AI developers and deployers 

are able to evaluate and consider multiple options as relevant for their compute needs, and that 

there can be competitive pressure within and across different solutions. 

 
58  The study conducted a survey on firms with more than 500 employees (55 per cent with more than 10,000 

employees). AI Infrastructure Alliance (2024). The State of AI infrastructure report 2024. p.10, Available 

here. (Accessed: 20 May 2025). 
59  We note the Google study uses the broader term organisations. 
60  While there is no information on any difference in the choice between training and inference workloads, we 

understand that the survey covered both Gen AI developers, deployers and users (which for the purpose of 

this study we consider as part of deployers). 
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​Hybrid: on premises + single public cloud

​Multicloud

​On-premises

​Single public cloud

​41%

​33%

​19%

​4%

​3%

93% multisource

https://cloud.google.com/resources/content/state-of-ai-infrastructure?hl=en
https://ai-infrastructure.org/wp-content/uploads/2024/03/The-State-of-AI-Infrastructure-at-Scale-2024.pdf
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(52) The tendency to source compute from multiple cloud providers is also reflected in the choices of 

many leading Gen AI developers. For instance, OpenAI now has contracts with Microsoft Azure61, 

Oracle62, CoreWeave63 and Google Cloud64; Mistral sources from Microsoft Azure65, CoreWeave66, 

Cerebras67, and Google Cloud,68 whilst also building its own infrastructure in partnership with 

NVIDIA69. Cohere has used Google Cloud70 and Oracle71, and Anthropic has partnered with both 

AWS72 and Google Cloud.73  

(53) More generally, many leading Gen AI developers that released notable models in 202474 tended to 

source compute from multiple alternatives, and there is a wide variety in the compute providers 

serving these firms.75 

(54) This is consistent with trends observed in cloud services more broadly. A global study conducted by 

Flexera in 2025 on cloud services also found high rates of multi-cloud and hybrid solutions used by 

firms. According to the study, 86 per cent of firms multi-source and 70 per cent have a hybrid cloud 

strategy, using at least one private cloud and one public cloud source.76  

 
61  OpenAI (2023). OpenAI and Microsoft extend partnership, Available here. (Accessed: 9 June 2025) 
62  Oracle (2024). OpenAI Selects Oracle Cloud Infrastructure to Extend Microsoft Azure AI Platform, Available 

here. (Accessed: 9 June 2025). 
63  OpenAI extended its portfolio of compute suppliers further via a USD 12 billion contract with CoreWeave in 

2025. CoreWeave (2025). CoreWeave Announces Agreement with OpenAI to Deliver AI Infrastructure, 

Available here. (Accessed: 9 June 2025). 
64  Reuters (2025). Exclusive: OpenAI taps Google in unprecedented cloud deal despite AI rivalry, sources say, 

Available here. (Accessed: 4 July 2025). 
65  Microsoft Azure (2024). Microsoft and Mistral AI announce new partnership to accelerate AI innovation 

and introduce Mistral Large first on Azure, Available here. (Accessed: 9 June 2025). 
66  CoreWeave (2024). Mistral AI and CoreWeave Demonstrate Partnership at NVIDIA GTC, Mistral AI Hacka-

thon, Available here. (Accessed: 9 June 2025). 
67  Reuters (2025). AI chip firm Cerebras partners with France's Mistral, claims speed record, Available here. 

(Accessed: 9 June 2025). 
68  Reuters (2023). Google Cloud partners with Mistral AI on generative language models, Available here. (Ac-

cessed: 9 June 2025). 
69  NVIDIA (2025). France Bolsters National AI Strategy With NVIDIA Infrastructure, Available here. (Ac-

cessed: 17 June 2025). 
70  Google cloud (2022). How Cohere is accelerating language model training with Google Cloud TPUs, Availa-

ble here. (Accessed: 9 June 2025). 
71  Oracle (2024). Cohere and Oracle partnership brings generative AI solutions to enterprises, Available here. 

(Accessed: 9 June 2025). 
72  Anthropic (2024). Powering the next generation of AI development with AWS, Available here. (Accessed: 9 

June 2025). 
73  Anthropic (2023). Anthropic Partners with Google Cloud, Available here. (Accessed: 9 June 2025) 
74  Epoch.ai defines a notable model as one that meets any of the following criteria: (i) state-of-the-art improve-

ment on a recognized benchmark, (ii) highly cited (over 1000 citations), (iii) historical relevance, (iv) signifi-

cant use. We note that this count may include AI models more generally rather than only Gen AI models. 
75  We identify 24 firms that released a notable model according to the Epoch.ai database. After excluding inte-

grated cloud providers (AWS, Microsoft Azure and Google Cloud) and Chinese AI developers, we identified 

compute sources or cloud partnerships for Anthropic (Available here and here), Apple (Available here), Co-

here for AI (Available here, here and here), Databricks (Available here and here), EvolutionaryScale (Availa-

ble here), Inflection AI (Available here and here), LG AI Research (Available here), Meta AI (Available here, 

here and here), Mistral AI (Available here, here and here), NVIDIA (Available here, here and here), OpenAI 

(Available here, here, here and here), Reka AI (Available here and here), Saudi Aramco (Available here), 

Suno (Available here), Writer (Available here, here and here) and xAI (Available here). (All accessed: 18 

June 2025). 
76  Flexera (2025). State of the Cloud Report, Available here. (Accessed: 28 April 2025). 

https://openai.com/index/openai-and-microsoft-extend-partnership/
https://www.oracle.com/news/announcement/openai-selects-oracle-cloud-infrastructure-to-extend-microsoft-azure-ai-platform-2024-06-11/
https://www.coreweave.com/news/coreweave-announces-agreement-with-openai-to-deliver-ai-infrastructure
https://www.reuters.com/business/retail-consumer/openai-taps-google-unprecedented-cloud-deal-despite-ai-rivalry-sources-say-2025-06-10/
https://azure.microsoft.com/en-us/blog/microsoft-and-mistral-ai-announce-new-partnership-to-accelerate-ai-innovation-and-introduce-mistral-large-first-on-azure/
https://www.coreweave.com/blog/mistral-ai-and-coreweave-partnership-at-nvidia-gtc
https://www.reuters.com/technology/artificial-intelligence/ai-chip-firm-cerebras-partners-with-frances-mistral-claims-speed-record-2025-02-07/
https://www.reuters.com/technology/google-cloud-partners-with-mistral-ai-generative-language-models-2023-12-13/
https://blogs.nvidia.com/blog/france-sovereign-ai-infrastructure/
https://cloud.google.com/blog/products/ai-machine-learning/accelerating-language-model-training-with-cohere-and-google-cloud-tpus
https://www.oracle.com/customers/cohere/
https://www.anthropic.com/news/anthropic-amazon-trainium
https://www.anthropic.com/news/anthropic-partners-with-google-cloud
https://www.anthropic.com/news/anthropic-partners-with-google-cloud
https://www.anthropic.com/news/anthropic-amazon-trainium
https://www.techspot.com/news/104046-apple-opted-use-google-tpus-over-nvidia-gpus.html
https://cloud.google.com/blog/products/ai-machine-learning/accelerating-language-model-training-with-cohere-and-google-cloud-tpus
https://www.oracle.com/customers/cohere/
https://cohere.com/research/aya
https://techcommunity.microsoft.com/blog/machinelearningblog/elevating-ai-with-databricks-on-azure-introducing-the-latest-large-language-mode/4097909
https://www.databricks.com/blog/introducing-dbrx-new-state-art-open-llm
https://www.biorxiv.org/content/10.1101/2024.07.01.600583v2.full.pdf
https://www.unite.ai/inflection-2-5-the-powerhouse-llm-rivaling-gpt-4-and-gemini/
https://techcrunch.com/2024/03/19/after-raising-1-3b-inflection-got-eaten-alive-by-its-biggest-investor-microsoft/
https://www.lgcorp.com/media/release/28482#:~:text=LG%20released%20new%20version%20of%20generative%20AI%2C%20EXAONE,KOREA%20%E2%80%94%20December%2009%2C%202024%20...%20More%20items
https://engineering.fb.com/2024/03/12/data-center-engineering/building-metas-genai-infrastructure/
https://ai.meta.com/blog/meta-llama-3/
https://github.com/meta-llama/llama-models/blob/main/models/llama3_3/MODEL_CARD.md
https://www.coreweave.com/blog/mistral-ai-and-coreweave-partnership-at-nvidia-gtc
https://www.reuters.com/technology/google-cloud-partners-with-mistral-ai-generative-language-models-2023-12-13/
https://azure.microsoft.com/en-us/blog/microsoft-and-mistral-ai-announce-new-partnership-to-accelerate-ai-innovation-and-introduce-mistral-large-first-on-azure/#:~:text=Microsoft%20is%20announcing%20a%20multi-year%20partnership%20with%20Mistral,the%20gap%20between%20pioneering%20research%20and%20real-world%20solutions.
https://d1qx31qr3h6wln.cloudfront.net/publications/Nemotron_4_340B_8T_0.pdf
https://arxiv.org/pdf/2409.11402
https://research.nvidia.com/labs/adlr/NVLM-1/#:~:text=We%20introduce%20NVLM%201.0%2C%20a%20family%20of%20frontier-class,models%20%28e.g.%2C%20Llama%203-V%20405B%20and%20InternVL%202%29.
https://www.theverge.com/2024/6/12/24177188/openai-oracle-ai-chips-microsoft
https://www.oracle.com/news/announcement/openai-selects-oracle-cloud-infrastructure-to-extend-microsoft-azure-ai-platform-2024-06-11/
https://www.reuters.com/business/retail-consumer/openai-taps-google-unprecedented-cloud-deal-despite-ai-rivalry-sources-say-2025-06-10/
https://www.coreweave.com/news/coreweave-announces-agreement-with-openai-to-deliver-ai-infrastructure#:~:text=LIVINGSTON%2C%20N.J.%2C%20March%2010%2C%202025%20%2FPRNewswire%2F%20--%20CoreWeave,hundreds%20of%20millions%20of%20users%20around%20the%20world.
https://publications.reka.ai/reka-core-press-release.pdf
https://www.oracle.com/news/announcement/oracle-and-reka-collaborate-to-advance-ai-innovation-2024-04-18/
https://europe.aramco.com/en/news-media/news/2025/aramco-deploys-ai
https://www.oracle.com/news/announcement/ai-innovators-flock-to-oracle-to-address-some-of-the-worlds-most-pressing-challenges-2024-03-18/
https://crfm.stanford.edu/fmti/May-2024/company-reports/Writer_Palymra%20X.html
https://www.youtube.com/watch?v=8Zncj0ezljo
https://aws.amazon.com/startups/learn/writer-and-aws-bring-generative-ai-to-largest-ranked-companies-in-the-world#overview
https://aibusiness.com/verticals/musk-xai-ditches-oracle-cloud-to-build-massive-gpu-cluster-for-grok-3
https://info.flexera.com/CM-REPORT-State-of-the-Cloud-2025-Thanks?revisit
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2.2 PROVIDERS OF COMPUTE FOR GEN AI ARE GROWING 

ACROSS THE BOARD 

(55) Growing demand for Gen AI services is driving increased revenues across almost all cloud provid-

ers. The three largest cloud providers in Europe (AWS, Microsoft Azure, and Google Cloud) have all 

reported increased revenues from their cloud businesses, likely influenced by the growing demand 

for Gen AI services. In parallel, AI-specialised players are also reporting substantial revenue 

growth. While it is difficult to make direct comparisons between players due to substantial differ-

ences in baseline revenue and breadth of service portfolio, many AI-specialised players, cloud pro-

viders and on-premises providers are seeing revenue growth rates exceeding those of the three larg-

est cloud providers, see Figure 6. 

 
77  Amazon (2025). 2024 Annual Report, Available here; Alphabet Inc. (2025). 2024 Annual Report, Available 

here; Microsoft (2025). 2024 Annual report, Available here; Oracle (2024). Oracle Announces Fiscal 2025 

Second Quarter Financial Results, Available here; Dell Technologies Inc. (2025). Consolidated Statements of 

Income and Related Financial Highlights, Available here; HPE (2024). Condensed Consolidated Statements 

of Earnings, Available here; Supermicro (2025). 2024 Annual Report, Available here; Pitchbook (2024). 

Emerging Space Brief: AI Neoclouds, Available here. (All accessed: 11 June 2025). 

Figure 6 

Several AI-specialised players are experiencing very high growth 

Revenue growth from 2023 to 2024 

  

Note: The figures for AWS and Google Cloud are their year-on-year total revenue growth from 2023 to 2024. For 

Microsoft Azure the figure is their year-on-year revenue growth of Azure and other Microsoft cloud services 

for the fiscal year ended June 30th, 2024. The figure for Oracle reflects year-on-year growth of cloud infra-

structure services revenue in three months ended November 30th. For Dell, HPE and Supermicro, the figures 

show the year-on-year revenue growth of their server segments in their 2024 fiscal years. The figures for 

CoreWeave, Lambda, Crusoe, Cerebras, and Groq are revenue estimates as of November 2024. 

Source: Copenhagen Economics based on firms’ financial statements, public announcements and industry arti-

cles.77 
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https://abc.xyz/assets/77/51/9841ad5c4fbe85b4440c47a4df8d/goog-10-k-2024.pdf
https://www.microsoft.com/investor/reports/ar24/index.html
https://investor.oracle.com/investor-news/news-details/2024/Oracle-Announces-Fiscal-2025-Second-Quarter-Financial-Results/default.aspx
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(56) SemiAnalysis identifies AI-specialised players as the main incremental driver of increased demand 

for GPUs, with their share expected to grow to over a third of total demand.78 Unlike large cloud 

providers, such as AWS, Microsoft Azure, and Google Cloud, these players typically offer a narrower 

range of services, but may offer several advantages to Gen AI developers and deployers, such as: 

lean, high-performance infrastructure; fast access to accelerators (GPUs); low-latency, high-band-

width clusters optimised for Gen AI workloads;79 and close partnerships with upstream providers 

such as NVIDIA, enabling them to be early adopters of new chips.80 Their transparency on chip 

availability and pricing also makes them appealing to Gen AI startups, research labs, and firms with 

dedicated AI needs.81 

(57) Independent benchmarks, such as the GPU Cloud ClusterMax rating system recently developed by 

SemiAnalysis, suggest that AI-specialised providers can rival or even exceed the service quality of 

larger cloud providers.82 Their success is further highlighted by key contracts with leading Gen AI 

developers, such as CoreWeave partnerships with OpenAI, Mistral, and others, see Box 3. 

Sources:     1Wired (2024). How a Scrappy Cryptominer Transformed Into the Multibillion-Dollar Backbone of the AI 

Boom, Available here, 2Financial Times (2025). CoreWeave seeks new $1.5bn debt deal after downsized IPO, Availa-

ble here, 3SemiAnalysis (2025). The GPU Cloud ClusterMAX™ Rating System, Available here, 4CoreWeave. The AI 

hyperscaler for GPU Cloud Computing, Available here, 5DCD (2024). AI startup Cohere and CoreWeave plan multibil-

lion-dollar data center in Canada, Available here, 6NVIDIA (2025). Thousands of NVIDIA Grace Blackwell GPUs Now 

Live at CoreWeave, Available here. (All accessed: 17 June 2025) 

 
78  SemiAnalysis (2024). AI Neocloud Anatomy and Playbook, Available here. (Accessed: 20 May 2025) 
79  See for example: SemiAnalysis (2024). AI Neocloud Anatomy and Playbook, Available here. (Accessed: 20 

May 2025). 
80  This includes CoreWeave, Nebius, Lambda and Crusoe. Financial Times (2025). NVIDIA seeks to build its 

business beyond Big Tech, Available here. (Accessed: 20 May 2025). 
81  See for example: NextDC (2025). Neoclouds vs Hyperscalers: The Rise of AI-First Infrastructure (What It 

Means for You), Available here. (Accessed: 20 May 2025). 
82  SemiAnalysis (2025). The GPU Cloud ClusterMAX™ Rating System, Available here. (Accessed: 20 May 

2025). 

CoreWeave is an American AI cloud provider specialising in Gen AI infrastructure. Founded in 2017, 

the firm originally acquired Nvidia GPUs for use in cryptocurrency mining but pivoted to providing 

cloud infrastructure for Gen AI following the 2018 crypto market downturn.1 This strategic shift 

positioned CoreWeave at the forefront of Gen AI infrastructure.

Since then, CoreWeave has amassed one of the largest pools of high-performance GPUs in the 

world, with a fleet exceeding 250,000 units.2 This large-scale, combined with innovative and reliable 

service, led industry analyst firm SemiAnalysis to rate them as the top GPU cloud provider on the 

market. 3 CoreWeave has attracted large Gen AI developers such as OpenAI, Mistral, Cohere, and 

StabilityAI as clients.4 CoreWeave provides these firms with large-scale GPU clusters for training their 

Gen AI models, and for Cohere they are constructing a large data centre in Canada.5 CoreWeave

also maintains an extensive partnership with Nvidia, a major investor, supplier, and customer.2 In April 

2025, CoreWeave became one of the first cloud providers to make generally available Nvidia’s new 

generation cutting-edge Grace Blackwell, with Cohere and Mistral among the first customers.6

CoreWeave: an 

example of an AI-

specialised player

Box 3: Case study

https://www.wired.com/story/coreweave-scrappy-cryptominer-multibillion-dollar-ai/
https://www.ft.com/content/453c47ae-997a-458d-9343-aa84370a2925?
https://semianalysis.com/2025/03/26/the-gpu-cloud-clustermax-rating-system-how-to-rent-gpus/?utm_source=coreweave.com&utm_medium=site
https://copenhageneconomicsas.sharepoint.com/sites/ce/oc/2311%20Amazon/231107%20Brain/Drafts/20250520%20Copenhagen%20Economics_Study%20on%20access%20to%20compute%20power%20for%20GenAI_Draft%20AMZN.docx?web=1
https://www.datacenterdynamics.com/en/news/ai-startup-cohere-and-coreweave-plan-multibillion-dollar-data-center-in-canada
https://blogs.nvidia.com/blog/coreweave-grace-blackwell-gb200-nvl72/
https://semianalysis.com/2024/10/03/ai-neocloud-playbook-and-anatomy/#part-2-the-ai-neocloud-economy
https://semianalysis.com/2024/10/03/ai-neocloud-playbook-and-anatomy/
https://www.ft.com/content/2ba1d064-242d-4a2a-a381-374d9643e23a?accessToken=zwAGNY4Tf4uQkc8rodBkJC1KKtOjgTdNlkPiOg.MEQCIBm2tj6lIGXnNPd85FQU6TgdegqYYI4BWfF7qDuweAS3AiBazRNNJ639s8pBkP0UTAQVAH3grXED0iDW1JExt3qWCg&sharetype=gift&token=39722fdb-fd4b-49ed-b1ea-f8b096c1876c
https://www.nextdc.com/blog/neoclouds-vs-hyperscalers-the-rise-of-ai-first-infrastructure-and-what-it-means-for-you#:~:text=Unlike%20traditional%20hyperscalers%20that%20offer,where%20GPU%20power%20was%20essential
https://semianalysis.com/2025/03/26/the-gpu-cloud-clustermax-rating-system-how-to-rent-gpus/?utm_source=coreweave.com&utm_medium=site
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(58) Investors also appear to view AI-specialised players as competitive and with growth potential. Ac-

cording to PitchBook, “Neocloud startups […] have exploded in popularity. VC funding has 

reached USD 3.7 billion across 50 deals in 2024, up from USD 1.0 billion invested into 39 deals in 

2023,”83 As a result, some AI-specialised providers of compute are now reaching valuations of mul-

tiple billions of dollars, see Table 2. 

Table 2 

Recent valuations of some leading AI-specialised cloud providers 

 

PROVIDER VALUATION (BILLION USD) 

CoreWeave 76.11 (June 2025) 

Lambda 2.52 (Mar 2025) 

Crusoe 2.83 (Dec 2024) 

Nebius 12.14 (June 2025) 
 

 
Note:  The figures are either market capitalisation or a valuation based on their latest funding round. 

Sources:  1Yahoo Finance. CoreWeave, Inc, Available here; 2Crunchbase (2025). NVIDIA Continues Torrid AI 

Startup Investment Pace, Outstripping Microsoft and Google, Available; 3Crusoe (2024). Crusoe Closes 

$600M in Series D Round at $2.8 Billion Valuation to Power AI, Available here; 4Yahoo Finance. Nebius 

Group, Available here. (All accessed: 17 June 2025). 

(59) Other cloud and on-premises providers, which now offer cloud services for Gen AI and/or systems 

for on-premises solutions, are also exhibiting steady growth: 

• Oracle’s revenue growth of 52 per cent in cloud infrastructure services84 appears to be mostly 

driven by its competitive offer of cloud compute for pre-training. Oracle is ranked among the 

top providers in SemiAnalysis’s GPU Cloud ClusterMax rating system (behind only 

CoreWeave).85 Oracle’s advancements in AI infrastructure have attracted notable Gen AI devel-

opers as clients, including OpenAI and Cohere.86  

• On-premises providers, such as Dell, HPE and Supermicro have all experienced double-digit 

growth in revenues in their server and infrastructure divisions driven by Gen AI demand. They 

produce servers with built-in GPUs, such as NVIDIA’s recently released GB200 NVL72 AI 

server racks.87 88 

 
83  Pitchbook (2025). NVIDIA-backed Lambda raises 480 million as AI neocloud funding surges, Available 

here. (Accessed: 20 May 2025). 
84  Infrastructure services here are interpreted as Infrastructure-as-a-Service (IaaS) cloud services. 
85  SemiAnalysis (2025). The GPU Cloud ClusterMAX™ Rating System, Available here. (Accessed: 20 May 

2025). 
86  Financial Times (2024). The $200bn man: Larry Ellison’s wealth rebounds as Oracle joins AI boom, Availa-

ble here. (Accessed: 9 June 2025). 
87  These racks enable 72 of NVIDIA’s latest GPUs to act as one and are one of the most powerful out-of-box 

compute options with embedded accelerators currently on the market. Dell, HPE, and Supermicro sell these 

systems with their own cooling systems included. 
88  These products include, among others, the Dell AI Factory enterprise-grade AI servers, see Dell Technolo-

gies Inc. (2024). Dell Technologies Expands Dell AI Factory with NVIDIA to Turbocharge AI Adoption, 

Available here. (Accessed: 02 July 2025); HPE Private Cloud AI services, see HPE (2024). Hewlett Packard 

Enterprise and NVIDIA announce ‘NVIDIA AI Computing by HPE’ to accelerate generative AI industrial 

revolution, Available here. (Accessed: 02 July 2025); and Supermicro rack-scale AI compute solutions, see 

PR Newswire (2025). Supermicro Unveils Industry's Broadest Enterprise AI Solution Portfolio for NVIDIA 

Blackwell Architecture to Accelerate AI Factory Deployments in European Market, Available here. (Ac-

cessed: 02 July 2025). 

https://finance.yahoo.com/quote/CRWV/
https://crusoe.ai/newsroom/crusoe-closes-series-d-funding/
https://finance.yahoo.com/quote/NBIS/
https://pitchbook.com/news/articles/Nvidia-backed-lambda-raises-480m-as-ai-neocloud-funding-surges
https://semianalysis.com/2025/03/26/the-gpu-cloud-clustermax-rating-system-how-to-rent-gpus/?utm_source=coreweave.com&utm_medium=site
https://www.ft.com/content/a2834bdd-0ed5-45ef-9708-d9b7195a57ee?utm_source=chatgpt.com
https://www.dell.com/en-uk/lp/dell-technologies-expands-dell-ai-factory-with-nvidia-to-turbocharge-ai-adoption
https://www.prnewswire.com/news-releases/supermicro-unveils-industrys-broadest-enterprise-ai-solution-portfolio-for-nvidia-blackwell-architecture-to-accelerate-ai-factory-deployments-in-european-market-302478323.html
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(60) The observed revenue growth across a diverse set of compute providers, with some specialised and 

on-premises providers growing faster than the largest cloud providers, suggests that new entrants 

can be competitive with existing players. These outcomes are not consistent with concerns that de-

velopers and deployers are reliant on just a small number of firms for access to compute.  

2.3 SUBSTANTIAL INVESTMENT IN COMPUTE CAPACITY 

(61) Firms and public organisations are investing heavily to expand compute capacity for Gen AI work-

loads.89 This ongoing rise in investment, both private and public, suggests a fast-moving sector that 

is undergoing significant transformation. 

(62) Research by Dell’Oro Group forecasts that global investments in data centres will reach USD 1 tril-

lion annually by 2029, with about half directed towards servers optimised for AI training and do-

main-specific workloads.90 

(63) Currently, the three largest cloud providers, AWS, Google Cloud, Microsoft Azure, continue to make 

significant investments globally. Specifically, Microsoft recently announced its plan to invest USD 

80 billion in 2025 “to build out AI-enabled datacentres to train AI models and deploy AI and 

cloud-based applications around the world”91 while AWS’s expected capital expenditure for 2025 is 

USD 100 billion, of which the “vast majority” will go towards making AI capabilities available to 

AWS customers;92 and Google has planned USD 75 billion of capital expenditure for 2025 to accel-

erate its AI ambitions.93 These growing investments indicate the growing importance for cloud pro-

viders to position themselves in the evolving Gen AI landscape, and are suggestive of intensifying 

competition.94 

 
89  We assume most of this is targeted towards Gen AI specifically. 
90 Dell’Oro Group (2025). Data Center capex to surpass 1 trillion by 2029, Available here. (Accessed: 20 May 

2025). 
91  Microsoft (2025). The Golden Opportunity for American AI, Available here. (Accessed: 10 June 2025) 
92    CNBC (2025). Amazon plans to spend $100 billion this year to capture ‘once in a lifetime opportunity’ in AI, 

Available here. (Accessed: 10 June 2025). 
93  Although it is not clear whether those investments are also partially related to the development of Google’s 

own Gen AI models and services rather than their cloud services for third party Gen AI developers and de-

ployers. See: Alphabet (2025). Alphabet Announces Fourth Quarter and Fiscal Year 2024 Results, Available 

here. (Accessed: 10 June 2025). 
94  Cerre (2025). “However, a more dynamic analysis suggests that the largest three firms might be under more 

competitive pressure than market share figures would assume. […] Together with the extraordinarily high 

level of investments being made by the hyperscalers, with cloud computing providers investing about $250 

billion in global investment for AI in 2025 alone, suggests that competition between the largest cloud com-

puting companies is intensifying” Cerre (2025). A Competition policy for cloud and AI, Page 16, Available 

here. (Accessed: 2 June 2025). 

https://www.delloro.com/news/data-center-capex-to-surpass-1-trillion-by-2029/
https://blogs.microsoft.com/on-the-issues/2025/01/03/the-golden-opportunity-for-american-ai/
https://www.cnbc.com/2025/02/06/amazon-expects-to-spend-100-billion-on-capital-expenditures-in-2025.html
https://abc.xyz/assets/a3/91/6d1950c148fa84c7d699abe05284/2024q4-alphabet-earnings-release.pdf
https://cerre.eu/publications/a-competition-policy-for-cloud-and-ai/?mc_cid=83d9139888&mc_eid=d7bd5d64ea
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(64) Dell’Oro research expects that other players will also increase their capital expenditures signifi-

cantly. Several initiatives, both private and public, are contributing to this trend. In Europe, the Eu-

ropean Commission’s AI Continental Action Plan, launched in April 2025, sets out to mobilise EUR 

200 billion (via a mix of public and private sources) to develop up to five AI “gigafactories” across 

strategic sectors such as healthcare and science.95 96 The plan also includes a dedicated EUR 20 bil-

lion European AI fund and builds on a prior EUR 10 billion programme supporting 13 AI factories 

across 17 member states between 2021 and 2027.97 In the United States, the Stargate Project—a col-

laboration between SoftBank, OpenAI, Oracle, and MGX—aims to mobilise over USD 500 billion in 

AI-related infrastructure.98 

(65) Complementing EU-level efforts are a number of national and public-private initiatives. One recent 

example is NVIDIA’s announced initiative to expand AI infrastructure across Europe. The firm is 

working with governments, local cloud providers, telecom operators, and startups in countries such 

as France, Germany, Italy, Spain, and the UK. As part of this effort, NVIDIA plans to deploy more 

than 3,000 exaflops of computing capacity.99 The initiative also includes the creation of AI factories 

and technology centres, including the world’s first industrial AI cloud dedicated to European manu-

facturers, located in Germany.100 Finally, a non-exhaustive list of recent major announcements sug-

gests more than EUR 48 bn in investments in compute infrastructure for AI (including Gen AI) in 

the next 5 years in Europe.101  

 
95  European Commission (2025). AI Action Plan, Available here. (Accessed: 20 May 2025). These initiatives 

are not limited to pure infrastructure investments but cover other elements such as research and skills de-

velopment. 
96  These gigafactories, large-scale facilities equipped with over 100,000 advanced accelerators (at least four 

times more powerful than AI factories), will be modelled on the "CERN-for-AI" public-private collaborative 

framework and will prioritize open access for startups and scale-ups. See: European Commission (2025). EU 

launches InvestAI initiative to mobilise €200 billion of investment in artificial intelligence, Available here. 

(Accessed: 20 May 2025). 
97  European Commission (2025). AI Factories, Available here. (Accessed: 20 May 2025). 
98  OpenAI (2025). Announcing The Stargate Project, Available here. 
99  As a reference, the current Europe’s fastest supercomputer, JUPITER. has a computing power of nearly 800 

petaflops and is on track to soon achieve 1 exaflop, making it Europe’s first exascale supercomputer. See: 

EuroHPC (2025). EuroHPC Supercomputers Put Europe at the Forefront of Global Supercomputing, Availa-

ble here. 
100  NVIDIA Newsroom (2025). Europe builds AI Infrastructure with NVIDIA to fuel region’s next industrial 

transformation, Available here. (Accessed: 16 June 2025). 
101  DCD (2024). CoreWeave to invest £1bn in UK data centers, Available ; CoreWeave (2024). CoreWeave's Eu-

ropean Expansion, Available here; Nebius (2024). Nebius to invest more than USD 1 billion to build AI in-

frastructure in Europe, Available here; 5UK Government (2025). Prime Minister sets out blueprint to turbo-

charge AI, Available here; Iliad Group (2025). The iliad group is investing €3 billion in AI, Available here; 

DCD (2025). Brookfield and Data4 to spend €20bn on AI infrastructure in France, Available here; Fortune 

(2025), Oracle bets big on U.K. AI boom with $5 billion cloud investment, Available here; ECB (2025). Euro 

foreign exchange reference rates, Available here. (All accessed: 16 May 2025). 

https://digital-strategy.ec.europa.eu/en/factpages/ai-continent-action-plan
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_467
https://digital-strategy.ec.europa.eu/en/policies/ai-factories
https://openai.com/index/announcing-the-stargate-project/
https://eurohpc-ju.europa.eu/eurohpc-supercomputers-put-europe-forefront-global-supercomputing-2025-06-10_en?utm_source=chatgpt.com
https://nvidianews.nvidia.com/news/europe-ai-infrastructure
https://www.coreweave.com/blog/coreweaves-european-expansion-lets-power-tomorrows-ai-innovations
https://group.nebius.com/newsroom/nebius-to-invest-more-than-usd-1-billion-to-build-ai-infrastructure-in-europe
https://www.gov.uk/government/news/prime-minister-sets-out-blueprint-to-turbocharge-ai
https://www.iliad.fr/en/actualites/article/the-iliad-group-is-investing-3-billion-in-ai
https://www.datacenterdynamics.com/en/news/brookfield-and-data4-to-spend-20bn-on-ai-infrastructure-in-france/
https://fortune.com/europe/2025/03/17/oracle-uk-ai-boom-5-billion-cloud-investment-larry-ellison-trump-starmer/
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/index.en.html
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(66) While these investment plans point to a substantial increase in global data centre capacity, it re-

mains uncertain whether supply will fully keep pace with rapidly growing demand for Gen AI work-

loads. Other factors such as power or permitting constraints may limit the expansion in certain re-

gions. Conversely, there are also some indications that the pace of AI-related expansion may be 

slowing down.102 According to Reuters, Microsoft recently cancelled data centre lease agreements 

with two private operators, amid oversupply concerns.103  

2.4 EVIDENCE SUGGESTS DECLINING PRICES AND AN 

EXPANDING SERVICE OFFER 

(67) While some Gen AI firms expect an increase in overall cloud spending in 2025, this appears to be 

reflective of growing demand and higher usage volumes rather than increasing prices.104 A detailed 

analysis of pricing is beyond the scope of this study – however, available data suggests that the price 

of compute for Gen AI has been declining in recent years, which is consistent with increasing com-

petitive pressure.105 In parallel, evidence suggests that cloud providers are continuously expanding 

their service offer to meet Gen AI developers and deployers needs.  

(68) First, analysis by Silicon Data on the prices for GPU access of an unspecified leading cloud provider, 

indicates that the inflation-adjusted price per FP32 FLOP (a standard measure of GPU processing 

performance)106 has decreased by approximately 74 per cent since 2019, see Figure 7.  

 
102  See, for instance, CNBC (2025). AI data center boom isn’t going bust but the ‘pause’ is trending at big tech 

companies, Available here (Accessed: 16 October 2025). 
103  Reuters (2025). Microsoft data center leases slowing, analysts say, raising investor attention, Available here. 

(Accessed: 20 May 2025). 
104  S&P Global Market Intelligence reported that nearly 70 per cent of cloud users expect their firm’s public 

cloud spending (not limited to Gen AI workloads) to increase in 2025. However, it appears that this trend is 

explained mostly by expected developments in volumes and composition of demand rather than prices. Only 

34 per cent of respondents cited higher cloud provider prices among the primary factors driving increased 

spending, while in most cases respondents reported greater demand for advanced AI services (55 per cent), 

new IT initiatives (49 per cent), and workload migration (47 per cent). From a competition perspective, this 

distinction is relevant. In the presence of a supply constraint, rising demand would typically be expected to 

lead to rising unit prices. Instead, there is high-level evidence that unit prices have been declining recently, 

even as usage expands. See S&P Global (2025). Cloud Price Quarterly: New services, regions and prices to 

kick off the year, Available here. (Accessed: 9 June 2025). 
105  The trend of declining prices may be consistent with broader patterns observed in standard cloud computing 

in earlier periods. For example, AWS’s list prices have been found to decline at an average annual rate of 7% 

between 2009 and 2016 (Byrne, D et al. (2021). Available here), and by a total of 74% between 2010 and 

2019 (Coyle, D. & Ngyuen, D. (2019). Available here). 
106  FLOP stands for floating point operations per second. As FLOPs capture the amount of computational 

power delivered, this metric can be seen as a proxy for quality-adjusted prices of compute. 

https://www.cnbc.com/2025/04/27/ai-data-center-boom-isnt-going-bust-but-the-pause-is-trending.html
https://www.reuters.com/technology/microsoft-shelves-ai-data-center-deals-sign-potential-oversupply-analyst-says-2025-02-24/
https://www.spglobal.com/market-intelligence/en/news-insights/research/cloud-price-quarterly-new-services-regions-and-prices-to-kick-off-the-year
https://www.nber.org/books-and-chapters/measuring-and-accounting-innovation-twenty-first-century/rise-cloud-computing-minding-your-ps-qs-and-ks
https://www.jstor.org/stable/48562339
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Figure 7 

Prices for compute have been declining 

Daily average price for a computing operation of fixed size (FP32 FLOP) 

 

Note: The cost of performing one 32-bit floating point operation (FP32 FLOP) is a standard measure of compute 

performance in Gen AI and can be seen as a proxy for quality-adjusted prices of compute. 

Source: Li, C (2025). The Evolution of GPU Pricing: A Deep Dive into Cost per FP32 FLOP for Hyperscalers, Available 

here. (Accessed: 18 June 2025) 

(69) Silicon Data suggests that prices stabilising at lower levels after 2023 may indicate “greater market 

competition, with [large cloud providers] and new entrants driving down cloud GPU rental costs” 

together with better cost optimisation and economies of scale in the “cloud GPU market” and more 

efficient hardware and software.107 Some evidence suggests that price competition may have inten-

sified recently due to competitive pressure from AI-specialised players. According to Forbes, AI-

specialised players have been “massively undercutting giants like AWS and Oracle on price” – alt-

hough they also often offer a slimmer service.108 Relatedly, other industry commentators have 

pointed to a decline in the rental prices of the popular NVIDIA H100 GPUs offered by providers of 

GPU as a service from 2023 highs of USD 8 per hour to less than USD 2 per hour in 2024.109 Fur-

thermore, the rental prices of older processors, which remain viable for inference, are likely to keep 

decreasing as chip manufacturers continue to produce newer and more powerful hardware.110  

 
107  Li, C (2025). The evolution of GPU pricing: a deep dive into cost per FP32 FLOP for hyperscalers, Available 

here. (Accessed: 18 June 2025). However, the relative importance of these factors cannot be disentangled 

based on the available data. 
108  Forbes (2024). Investors’ $20 Billion Bet On The ‘NeoClouds’ Driving The AI Arms Race, Available here. 

(Accessed: 21 June 2025). 
109  These figures refer to the prices set by firms offering GPU rental, such as CoreWeave. We note that while the 

source refers to US prices, European cloud providers of GPUs such as Genesis and Datacrunch also offer 

NVIDIA H100s at just above USD 2 per hour. See: CNBC (2025). The concern with CoreWeave’s 250,000 

NVIDIA chips ahead of its IPO, Available here. (Accessed: 10 June 2025). 
110  Cheah, E (2024). $2 H100s: How the GPU Rental Bubble Burst, Available here. (Accessed: 10 June 2025) 

https://medium.com/@cli_87015/the-evolution-of-gpu-pricing-a-deep-dive-into-cost-per-fp32-flop-for-hyperscalers-cbf072b85bb5
https://medium.com/@cli_87015/the-evolution-of-gpu-pricing-a-deep-dive-into-cost-per-fp32-flop-for-hyperscalers-cbf072b85bb5
https://www.forbes.com/sites/iainmartin/2024/12/27/investors-20-billion-bet-on-the-neoclouds-driving-the-ai-arms-race/
https://www.cnbc.com/2025/03/26/the-concern-with-coreweaves-250000-nvidia-chips-ahead-of-its-ipo.html
https://www.latent.space/p/gpu-bubble
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(70) Second, according to S&P Global Market Intelligence’s Cloud Price Index, the prices of compute for 

Gen AI from the three largest cloud providers (AWS, Microsoft Azure and Google Cloud), appear to 

be declining, with several price cuts identified.111 For example, AWS has just recently announced 

price cuts up to 45 per cent for virtual machines with NVIDIA GPUs.112  

(71) Third, in many cases, Gen AI developers and deployers113 do not report that the cost of compute is a 

main barrier to developing and deploying Gen AI solutions. According to ClearML’s “the State of AI 

Infrastructure at Scale 2024” report, less than 10 per cent of respondents ranked “Financial costs of 

compute” as their main concern.114 Similarly, according to the Google Cloud study, “cost” (although 

not specific to compute and not decomposed into price and volume effects) ranked 4th out of 11 chal-

lenges for “Gen AI adoption”.115  

(72) In parallel with price decreases, evidence suggests that firms are expanding their service offer, with 

nearly all of the largest cloud providers having introduced or expanded their service offer to Gen AI 

developers and deployers over the past five years. This is consistent with a constantly evolving mar-

ket consistent with intensifying competition. Specifically, seven out of eight of the largest cloud pro-

viders at the global level according to Statista116 (AWS, Microsoft Azure, Google Cloud, Oracle, IBM, 

Alibaba and Tencent) now offer, among others: (i) direct access to accelerators, (ii) tools to support 

developers in training and fine-tuning, and (iii) an AI platform to access existing off-the-shelf mod-

els (e.g. GPUs), see Box 4.117 

 

 

 

 

 

 

 
111  S&P Global (2025). Hyperscaler GenAI gets cheaper as pricing finds its level, Available here. (Accessed: 10 

June 2025). 
112  AWS News Blog (2025). Announcing up to 45% price reduction for Amazon EC2 NVIDIA GPU-accelerated 

instances, Available here. (Accessed: 18 June 2025). 
113  This includes also Gen AI users.  
114  We interpret this finding to apply to Gen AI specifically. We note that in another question of the same survey 

“Compute limitations (availability, compute costs)” was reported as a top challenge for “scaling AI”. How-

ever, this could reflect a concern that total costs would run up when volume increases – rather than the price 

per unit being unreasonably high. 
115  ClearML (2024). The State of AI infrastructure at scale 2024, p.9, Available here. (Accessed: June 10 2025). 

We note that cost could be interpreted as “total cost” which would be a function of cost per unit and vol-

umes. It remains unclear how respondents interpreted the question when answering.  
116  Statista (2025). Amazon and Microsoft Stay Ahead in Global Cloud Market, Available here. (Accessed: 9 

June 2025). Salesforce rounds out the top eight, but they do not have an offer to support Gen AI develop-

ment or deployment.  
117  While not a traditional cloud provider, NVIDIA also provides software services NeMo and AI foundry 

through which users can develop AI agents and applications, and an inferencing service in the form of 

NVIDIA NIM. See: NVIDIA (2025). Generative AI runs on NVIDIA, Available here. (Accessed: 9 June 

2025). 

https://www.spglobal.com/market-intelligence/en/news-insights/research/hyperscaler-genai-gets-cheaper-as-pricing-finds-its-level
https://aws.amazon.com/blogs/aws/announcing-up-to-45-price-reduction-for-amazon-ec2-nvidia-gpu-accelerated-instances/?trk=ba8b32c9-8088-419f-9258-82e9375ad130&sc_channel=el
https://www.statista.com/chart/18819/worldwide-market-share-of-leading-cloud-infrastructure-service-providers/
https://www.nvidia.com/en-us/solutions/ai/generative-ai/
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Source: Copenhagen Economics based on cloud providers’ publicly available information.118  

 

 

 

Examples of Gen AI 

related services 

offered to 

developers and 

deployers

Box 4

AWS offers a managed platform for developing and deploying Gen AI 

models via AWS SageMaker, access to existing Gen AI models for inference 

via AWS Bedrock, and compute for training via Elastic compute cloud 

services.

Microsoft Azure allows cloud user to develop custom Gen AI applications 

and agents in the Azure AI Foundry platform, based off an extensive list of 

Gen AI models in Azure’s AI Model Catalogue. Recent updates to the service 

have focused on improving support for multi-agent solutions and better risk 

identification. More direct compute access is available via Azure virtual 

machines.

Google Cloud has developed its Vertex AI platform offering a full suite of Gen 

AI development services from building custom agents with no code to 

training users’ own models. Google’s Model Garden contains a selection of 

Gen AI models that users can access and fine-tune. Compute power is 

available via Google compute engine which also features innovative 

scheduling via their Dynamic Workload Scheduler.

IBM’s WatsonX platform enables users to develop and deploy Gen AI services 

into their applications. IBM also provides pre-built Gen AI agents that 

customers can adopt into their services via the WatsonX Orchestrate 

platform. On-demand access to Nvidia GPUs and Intel’s Gaudi accelerators 

is possible through IBM cloud. Recently, IBM has announced new features 

that improve AI risk evaluation and management on WatsonX.

Oracle Cloud infrastructure’s Generative AI is a platform that allows users to 

adopt LLMs for various applications either as they are, or with custom fine-

tuning. Oracle also offers compute for pre-training, fine-tuning and inference 

via the OCI Supercluster service, which due to recent engineering 

innovations now provides unprecedented scale and performance.

Alibaba Cloud Platform for AI (PAI) is a one-stop machine learning platform 

that enables users to develop and deploy Gen AI models using several built-

in optimisation tools such as PAI Blade. Alibaba Cloud also offers GPU cloud 

services.

Tencent Cloud offers an all-in-one Gen AI model development and 

deployment service via their TI Platform. Users can benefit from several 

services such as multi-instance scheduling and auto-tuning of parameters. 

Tencent also provides GPU rental services.
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(73) Further supporting the evolution in service offer, data from S&P Global Market Intelligence’s Cloud 

Price Index shows that, in 2024 alone, AWS, Microsoft Azure, and Google Cloud collectively added 

approximately six thousand new Stock Keeping Units (SKUs) – that is, individual service features or 

configurations – across their AI platforms for hosting and accessing Gen AI models, respectively 

Amazon Bedrock, Azure OpenAI, and Google Vertex.119 According to S&P Global Market Intelli-

gence, these additions outnumbered price changes by a factor of 20 to 1, highlighting a strong focus 

on expanding and refining service portfolios without corresponding price increases.120  

 
118  AWS. Generative AI, Available here; Microsoft Azure. Azure AI solutions, Available here; Google Cloud. AI 

and machine learning products, Available here; Google Cloud (2023). Dynamic Workload Scheduler, Availa-

ble here; IBM. Explore our AI solutions, Available here; IBM (2025). IBM enhances the capabilities of wat-

sonx.governance, Available here; Oracle. Artificial Intelligence, Available here; Oracle (2024). Now Gener-

ally Available: The Largest, Fastest AI Supercomputer in the Cloud, Available here; Alibaba Cloud (2024). 

An Introduction to Alibaba Cloud Platform for AI, Available here; Alibaba Cloud (2023). Introduction to 

Alibaba Cloud GPU Service, Available here; Tencent Cloud. Tencent Cloud TI Platform, Available here; Ten-

cent Cloud. Cloud GPU service, Available here. (All accessed: 17 June 2025). 
119  S&P Global (2025). Hyperscaler GenAI gets cheaper as pricing finds its level, Available here. (Accessed: 10 

June 2025). As also recognised by S&P, this method has some limitations — for instance, a SKU added in 

one month and removed the next would count as two separate changes, despite cancelling each other out, 

and some SKU changes may reflect corrections rather than substantive updates. However, it still provides a 

useful proxy for identifying where and how providers are expanding their service offerings. 
120  We note however that these additions are not specific to direct access to compute for development of new 

Gen AI models but rather seem to be related to deployment (inference).  

https://aws.amazon.com/ai/generative-ai/
https://azure.microsoft.com/en-us/solutions/ai/
https://cloud.google.com/products/ai?hl=en
https://cloud.google.com/blog/products/compute/introducing-dynamic-workload-scheduler
https://www.ibm.com/artificial-intelligence
https://www.ibm.com/new/announcements/ibm-enhances-the-capabilities-of-watsonx-governance-with-the-new-model-risk-evaluation-engine
https://www.oracle.com/artificial-intelligence/
https://blogs.oracle.com/cloud-infrastructure/post/now-ga-largest-ai-supercomputer-oci-nvidia-h200
https://www.alibabacloud.com/blog/an-introduction-to-alibaba-cloud-platform-for-ai-pai_601149
https://www.alibabacloud.com/blog/introduction-to-alibaba-cloud-gpu-service_599905
https://www.tencentcloud.com/products/ti
https://www.tencentcloud.com/products/gpu
https://www.spglobal.com/market-intelligence/en/news-insights/research/hyperscaler-genai-gets-cheaper-as-pricing-finds-its-level
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3 VARIOUS EXPECTED DEVELOPMENTS MAY 

FURTHER STRENGTHEN COMPETITION 

Key findings 

• Demand for Gen AI workloads is expected to shift down the Gen AI value chain towards 

fine-tuning and inference, with 80 per cent of workloads expected to be used for inference 

tasks by 2028, up from 40 per cent in 2023. This type of less computationally intensive work-

loads can potentially be provided by a wider range of compute providers, increasing con-

testability and competitive pressure.  

• Models are becoming more efficient: smaller models are becoming more capable, and in-

ference costs have fallen between 9x and 900x per year reducing reliance on providers of 

large number of accelerators.  

• On-device solutions for inference workloads are expected to become increasingly important 

reducing reliance on cloud or on-prem. 

(74) In the previous chapter, we assessed current market outcomes and the extent to which they are con-

sistent with well-functioning competition in the provision of compute for Gen AI. This chapter fo-

cuses on expected developments that may affect the supply of and demand for compute for Gen AI 

going forward. While growth in Gen AI services is likely to lead to increased demand for compute 

overall, several trends – including shifts in workload patterns and advances in model efficiency – 

mean that the compute needs of individual Gen AI developers and deployers could in future poten-

tially be served more easily by an increasing number of compute providers.  

(75) Specifically, in this chapter we will cover: 

• The expected shift towards less computationally intensive workloads (Section 3.1); 

• Ongoing and expected innovations in model efficiency (Section 3.2).  

 

3.1 INDUSTRY TRENDS SUGGEST DEMAND IS SHIFTING 

TOWARDS LESS COMPUTATIONALLY INTENSIVE 

WORKLOADS 

(76) In the early stages of Gen AI development, activities were mostly concentrated on pre-training of 

large Gen AI models121, which often requires substantial upfront investments to access large amount 

of compute from high-end infrastructure. However, there is growing industry consensus that this is 

changing with implications for access to compute. 

 
121  “From the start of the current generation of LLMs in 2017 until mid-2024, leading LLMs invested heavily in 

the AI model pre-training phase that consumes huge volumes of training data (or tokens) and computing 

power to estimate billions of internal parameters. LLMs exhibited a scaling law”. See: Bruegel (2025). How 

DeepSeek has changed artificial intelligence and what it means for Europe, Available here. (Accessed: 20 

May 2025). 

https://www.bruegel.org/policy-brief/how-deepseek-has-changed-artificial-intelligence-and-what-it-means-europe
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(77) First, a growing share of Gen AI development activities are now concentrated in fine-tuning of exist-

ing models. S&P’s Global Market Intelligence listed “models [becoming] more specialised and do-

main-specific” as one of the main “2025 Trends in Data, AI and Analytics”. According to S&P Global 

Market Intelligence’s AI & Machine Learning Infrastructure 2024 survey, 67 per cent of firms using 

Gen AI technologies are fine-tuning an existing Gen AI model.122 At the same time, the growing 

adoption of post-training techniques such as model distillation – where a large pre-trained model 

(the “teacher”) is compressed into a smaller, more efficient version (the “student”) while preserving 

much of its performance (see following section) – enables models to build on top of existing ones, 

allowing Gen AI development with progressively lower computational requirements. 

(78) The availability of competitive open weight (which can be downloaded, adapted, and deployed inde-

pendently of the distribution platforms) models means that Gen AI developers and deployers can 

build on top of state-of-the-art models, which further supports the shift towards fine-tuning. Alt-

hough closed weight models continue to lead on some benchmarks, open weight models appear to 

be only a few months behind, and the performance gap appears to be narrowing, see Figure 8. 

 
122  According to S&P’s Global Market Intelligence AI & Machine Learning, Infrastructure 2024 survey, “67% of 

organisations using Gen AI technologies are fine-tuning a pretrained foundation model, reflecting a pressing 

need to improve output accuracy and relevance for their users. A shift toward model specialisation presents 

opportunities for a wide range of technology vendors — beyond the well-funded companies with frontier 

models — to add value and differentiate themselves in an intensely crowded AI landscape.” See: S&P Global 

Market Intelligence (2025). 2025 Trends in Data, AI & Analytics, Available here. (Accessed: 9 June 2025). 

https://pages.marketintelligence.spglobal.com/rs/565-BDO-100/images/SPGMI_Preview_DAIA_2025_FINAL.pdf?version=0
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Figure 8 

Open weight models have comparable performance to closed weight models 

Chatbot Arena score of top performing model (indexed to January 2024 closed weight = 100) 

 

 

Note: The Chatbot Arena ranking developed by LMSYS uses Elo ratings based on crowd-sourced pairwise com-

parisons: users are shown two anonymized model responses to the same prompt and vote for the better 

one. This system aggregates thousands of votes to produce a dynamic leaderboard that reflects relative 

model performance in human preference.123 

Source: Copenhagen Economics based on HAI (2025). The 2025 AI Index Report, Available here. (Accessed: 10 

June 2025) 

(79) Second, inference is also growing in importance as Gen AI moves from experimentation to deploy-

ment at scale. More complex applications and more pervasive adoption of Gen AI is expected to 

drive demand for cost-effective compute and solutions optimised for inference tasks.124 Gartner has 

projected that, by 2028, more than 80 per cent of accelerators deployed in data centres will be used 

to execute Gen AI inference workloads, up from 40 per cent in 2023.125  

 
123  LMArena (2025). Chatbot Arena, Available here. (Accessed: 9 June 2025). 
124  S&P Global Market Intelligence (2025). 2025 Trends in Data, AI & Analytics, Available here. (Accessed: 20 

May 2025). 
125  Gartner (2024). Forecast Analysis: Semiconductors and Electronics, worldwide, Available here. (Accessed: 

20 May 2025). While the report refers to AI inference workloads in general, we interpret this as Gen AI in-

ferencing. Similar sentiment was reported by e.g. Morgan Stanley which estimated that more than 75 per 

cent of power and computational demand for data centres in the US will be for inference in the coming 

years, though they warned of “significant uncertainty over exactly how the transition will play out. See Fi-

nancial Times (2025). How ‘inference’ is driving competition to NVIDIA’s AI chip dominance, Available 

here. (Accessed: 10 June 2025). 
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https://www.ft.com/content/d5c638ad-8d34-4884-a08c-a551588a9a28
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(80) Accordingly, industry commentators expect that future investment will be increasingly directed to-

ward this type of workloads. Microsoft recently announced it is “refocusing on inference,” prioritis-

ing the optimisation of lower-cost, high-efficiency infrastructure over continued expansion of high-

cost training capabilities.126 

(81) The shift towards fine-tuning and inference has potential implications for competition in the provi-

sion of compute: 

• Fine-tuning of existing models typically requires less sophisticated compute infrastructure than 

pre-training. According to European think tank Bruegel, “the approach to model training 

based on training-data collection, pre-training and fine-tuning by a single firm is being re-

placed by a more horizontal networked model,” which can reduce the compute requirements 

for individual downstream players.127 This may expand the range of firms able to serve Gen AI 

developers and deployers and make it easier for smaller compute providers to compete.  

• Inference workloads can be distributed across different infrastructure types and often prioritise 

low latency and proximity to end-users. This reduces the reliance on dense clusters of high-end 

accelerators and creates more opportunities for smaller providers or local deployment solu-

tions. Inference-specific hardware (accelerators), which tends to be more cost-effective and 

subject to greater supplier competition, further broadens the pool of potential providers.128 

 

3.2 INNOVATION IN COMPUTE USAGE 

(82) Similar to the potential shift towards less computationally intensive workloads, several innovations 

in compute usage may also reduce reliance on large-scale supply of cutting-edge compute infra-

structure. 

3.2.1 Smaller models are becoming more capable and inference costs are 

falling 

(83) Recent developments show a trend towards smaller, more efficient models that require less com-

pute, both in training and in inference, to achieve comparable performance levels, thereby broaden-

ing the range of actors who can develop and deploy Gen AI.129 

(84) One of the most visible signs of this trend is the emergence of Small Language Models (SLMs), 

which are designed to have fewer parameters than traditional Large Language Models (LLMs) while 

remaining effective for specific tasks.  

 
126  Mustafa Suleyman (CEO, Microsoft AI) has explained that, while pre-training of large models remains im-

portant, the computational intensity of training is flattening, and firms are finding higher ROI in inference 

and downstream AI services. He pointed to a deceleration in the return on pure scale increases during train-

ing (more tokens and parameters) and emphasized a focus on optimization, customization, and deployment. 

See: Business Insider (2025). Microsoft is taking its foot off the AI accelerator. What does that mean? Avail-

able here. (Accessed: 20 May 2025). 
127  Bruegel (2025). How DeepSeek has changed artificial intelligence and what it means for Europe, Available 

here. (Accessed: 20 May 2025). 
128  Financial Times (2025). How ‘inference’ is driving competition to NVIDIA’s AI chip dominance, Available 

here. (Accessed: 10 June 2025). 
129  Epoch AI (2024). Frontier language models have become much smaller, Available here. (Accessed: 9 June 

2025). 

https://www.businessinsider.com/microsoft-ai-data-center-cloud-decreased-spending-explained-why-2025-4
https://www.bruegel.org/policy-brief/how-deepseek-has-changed-artificial-intelligence-and-what-it-means-europe
https://www.ft.com/content/d5c638ad-8d34-4884-a08c-a551588a9a28
https://epoch.ai/gradient-updates/frontier-language-models-have-become-much-smaller
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(85) The performance of small models continues to improve significantly over time. In 2024, models 

with less than 4 billion parameters (Microsoft Phi-3-mini) could achieve the same performance as a 

540 billion parameter model (Google PaLM) just two years prior, see Figure 9. 

Figure 9 

High performance is being reached by increasingly smaller models over time 

Number of parameters in smallest model to reach MMLU score above 60 per cent (billions, log 

scale) 

 

    

Note: The Massive Multitask Language Understanding (MMLU) test is a widely used language model benchmark 

designed to evaluate a model’s real-world knowledge and problem solving. 

Source: Copenhagen Economics based on HAI (2025). The 2025 AI Index Report, Available here. (Accessed: 10 

June 2025) 

(86) Small language models are less demanding to train130 and more practical to deploy in resource-con-

strained settings, such as edge devices or other settings with reduced availability of compute (see 

Section 3.2.3). Notably, several leading AI developers have introduced their own SLMs, including 

Google’s Gemma, Microsoft’s Phi, Meta’s Llama 3 8B, and Mistral’s 7B model. These SLMs are often 

tailored for fine-tuning and task-specific inference, making them more accessible to a broader set of 

developers and deployers. 

 
130  For example, in the LLama2 family, the smallest model (7b) took about 184k GPU hours to train, while the 

largest took 1.72m, representing a roughly 9x difference. See Table 2 in Touvron et al. (2023). Llama 2: 

Open Foundation and Fine-Tuned Chat Models. Available here. (Accessed: 5 August 2025). 
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(87) Additionally, inference efficiency in general (not limited to small models) has seen substantial 

gains, with the cost of generating model outputs at a given performance level dropping sharply over 

the past couple of years. According to analysis by Epoch.ai, inference costs have declined dramati-

cally, with reported annual reductions ranging from 9x to 900x, depending on the model and use 

case. For instance, the cost of achieving the level of performance associated with GPT-4 on a set of 

PhD-level science questions has fallen by approximately 40-fold per year.131  

3.2.2 Model efficiency is driven by continued innovation in model design and 

hardware 

(88) Gains in computational efficiency are primarily driven by advances in (i) model architecture and 

training techniques and (ii) the underlying hardware used to support Gen AI workloads. 

(89) First, Gen AI developers are experimenting and adopting several advanced model architecture and 

training techniques to achieve efficiency, reducing compute needs. Notable examples include: 

• Model distillation: where a smaller “student” model learns to replicate the behaviour of a 

larger, pre-trained “teacher” model. This method reduces the size and compute requirement of 

the resulting model while preserving much of its performance.132 Leading Gen AI developers 

e.g. Google, Anthropic, OpenAI, Meta and DeepSeek are introducing distillation into their 

larger models. 

• Mixture-of-Experts (MoE): where only a small subset of the model’s parameters (experts) are 

activated for any given input. During training, this means that only a limited portion of the 

model is updated at each step, significantly reducing compute and memory requirements com-

pared to fully dense models.133 

(90) A relevant example of this trend is DeepSeek which released an open weight LLM (DeepSeek V3) as 

well as a reasoning model134 (DeepSeek R1) and claimed that they were trained using extremely lim-

ited compute resources compared to other state-of-the-art Gen AI models. Despite this, DeepSeek’s 

models achieved competitive performance across a range of benchmarks. The model’s efficiency 

was enabled by a combination of architectural innovations and training optimisations. We note that 

DeepSeek was neither affiliated with, nor supported by, any major cloud providers when released its 

LLM and reasoning models, showing that new market entrants can emerge from varied back-

grounds. DeepSeek’s approach demonstrates how smart optimisation strategies can reduce reliance 

on a large-scale supply of cutting-edge hardware, see Box 5.  

 
131  The range in inference cost decline reflects differences in the performance benchmarks used. The slowest 

decline (9×) corresponds to the cost of achieving GPT-3.5 Turbo (March 2023 -level performance on general 

knowledge tasks. The fastest decline (900×) applies to achieving GPT-4o (May 2024) -level performance on 

Ph.D.-level science questions. See: Epoch AI (2025). LLM inference prices have fallen rapidly but unequally 

across tasks, Available here. (Accessed: 9 June 2025). 
132  BuiltIn (2025). What is model distillation? Available here. (Accessed: 9 June 2025). 
133  Similarly, at inference time, sparse activation allows the model to perform fewer computations while main-

taining high overall capacity, resulting in reduced latency and lower resource usage.  
134  A Gen AI reasoning model is designed to perform multi-step logical or analytical tasks by interpreting input, 

drawing inferences, and generating structured or contextually coherent outputs based on learned patterns. 

https://epoch.ai/data-insights/llm-inference-price-trends
https://builtin.com/artificial-intelligence/model-distillation
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Sources:     1Forbes (2025). Here’s how much AI firm DeepSeek and its founder are worth, Available here; 2DeepSeek 

(2024). Introducing DeepSeek-V3, Available here; 3&5Unite.AI (2024). How DeepSeek Cracked the Cost Barrier with 

$5.6M, Available here; 4The Science Survey (2025). A Deep-Dive Into DeepSeek, Available here; 6Epoch AI (2025). What 

went into training DeepSeek-R1, Available here; 7-9Wang, C & Kantarcioglu, M (2025). A Review of DeepSeek Models’ 

Key Innovative Techniques, Available here. (All accessed: 17 June 2025) 

Founded in 2023, DeepSeek is a Chinese technology firm that has quickly emerged as a notable 

player in the field of AI. Only being in existence for just over a year and half, it gained widespread 

public attention in January 2025, following the release of its DeepSeek-R1 model. This model 

introduced a more efficient methodology for developing AI systems, which distinguished the firm 

from its competitors.1

The earlier DeepSeek-V3 was released in December 2024 as an open weight model2 and is 

comparable with the leading models from large AI firms, including Google’s Gemini.3 Despite China 

facing export restrictions on advanced semiconductors, which limit access to cutting-edge Nvidia 

chips, DeepSeek has successfully trained its models using alternative hardware solutions.4

In terms of technical claims, DeepSeek has stated that training its V3 model — which comprises 671 

billion parameters — required only 2,048 GPUs and 5.6 million dollars, which is particularly notable 

when compared to Meta’s Llama 3 model, which has 405 billion parameters but reportedly required 

eleven times the compute to train.5 Furthermore, the R1 model was trained using the V3 model 

through a technique called distillation, which reduced the overall computational requirements for its 

training. When released, R1 matched the performance levels of OpenAI’s o1 model with an overall 

GPU cost of just 1 million dollars after the pre-training.6

According to industry experts, DeepSeek employed a series of techniques to achieve computational 

efficiency and performance: 

• Multi-Head Latent Attention (MLA)7: In simplified terms, this method compresses input data more 

effectively, reducing memory usage and speeding up processing times. As a result, it contributes 

to improved model performance with fewer computational resources.

• Mixture of Experts (MoE)8: This machine learning approach divides tasks among specialised expert 

networks, each responsible for handling a specific aspect of the problem, thereby increasing 

overall efficiency and specialisation within the model.

• Multi-Token Prediction9: Unlike generating predictions token-by-token, this technique allows the 

model to predict entire sequences or sentences at once. This significantly accelerates the data 

generation and processing pipeline.

Box 5: Case Study

DeepSeek trained 
frontier models with 

limited compute

https://www.forbes.com.au/news/billionaires/how-much-ai-firm-deepseek-and-its-founder-are-worth/
https://api-docs.deepseek.com/news/news1226
https://www.unite.ai/how-deepseek-cracked-the-cost-barrier-with-5-6m/
https://thesciencesurvey.com/news/2025/04/30/a-deep-dive-into-deepseek-the-ai-that-has-taken-the-world-by-storm/
https://epoch.ai/gradient-updates/what-went-into-training-deepseek-r1
https://arxiv.org/pdf/2503.11486
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(91) Second, continued progress in hardware development, and innovation by semiconductor startups 

and existing manufacturers upstream, may also strengthen competition in the provision of com-

pute, by increasing the number of players and/or reducing entry barriers. As discussed in section 

2.4, the price of compute has been declining in recent years, with performance per dollar improving 

around 30 per cent each year.135 This helps to lower the infrastructure costs associated with devel-

oping and deploying Gen AI models.  

3.2.3 On-device is emerging as a viable alternative for some inference 

workloads 

(92) SLMs described above can be deployed even on personal devices such as smartphone, laptops and 

desktop working stations, or wearables. According to Google Cloud’s “2025 State of AI infrastruc-

ture” study, 73 per cent of respondents stated that deployment of Gen AI models at the “edge” (i.e. 

close to users, for example on devices) is “very important” or “extremely important”. 

(93) Hardware and chip manufacturers are developing personal devices (including laptops and desktop 

workstations) with meaningful AI compute capabilities which can be used to run AI models locally 

and efficiently. For example, Intel produces AI laptops with built-in GPU and Neural Processing 

Units (NPUs)136 which can support various on-device AI assistants. Microsoft has included a Copilot 

key on some of its new Windows 11 laptops which are capable of local inferencing powered by Qual-

comm or Intel GPUs. Additionally, Dell has released desktop workstations with NVIDIA GPUs.  

(94) This reduces the need for dedicated servers and virtual environments, creates new alternatives for 

sourcing compute, particularly for inference workloads. This shift may increase competition in the 

provision of compute with wider accessibility to less specialised compute infrastructure and lower 

latency.   

(95) According to Gartner’s research, in 2025, worldwide Gen AI spending is expected to be driven by 

spending on AI-enabled devices. Moreover, Gartner indicates “The market’s growth trajectory is 

heavily influenced by the increasing prevalence of AI-enabled devices, which are expected to com-

prise almost the entire consumer device market by 2028”.137 

 
135  Li, C (2025). The evolution of GPU pricing: a deep dive into cost per FP32 FLOP for hyperscalers, Available 

here. (Accessed: 18 June 2025). Similar conclusions are found in Epoch AI (2024). Performance per dollar 

improves around 30% each year, Available here. (Accessed: 11 June 2025). To measure the performance im-

provement per dollar of leading hardware over time, the nominal release prices of GPUs, including server 

hardware costs, are adjusted for inflation using the industry producer price index. These inflation-adjusted 

prices are then used to calculate the rate of improvement in performance per dollar, normalised to the re-

lease date of the NVIDIA H100 GPU (October 2022). 
136  Neural Processing Units (NPUs) are accelerators designed to efficiently execute AI and machine learning 

tasks, particularly neural network computations, with high speed and low power consumption in constraint 

environments such as edge computing. 
137   Business Wire (2025). Gartner Forecasts Worldwide GenAI Spending to Reach $644 Billion in 2025, Availa-

ble here. (Accessed: 20 May 2025). Most of Gen AI spending in 2025 is expected to go toward hardware — 

including servers, smartphones, and PCs — as AI functionalities become increasingly embedded in physical 

devices, accounting for around 80% of total Gen AI-related expenditure. 

https://medium.com/@cli_87015/the-evolution-of-gpu-pricing-a-deep-dive-into-cost-per-fp32-flop-for-hyperscalers-cbf072b85bb5
https://epoch.ai/data-insights/price-performance-hardware
https://www.businesswire.com/news/home/20250331176525/en/Gartner-Forecasts-Worldwide-GenAI-Spending-to-Reach-%24644-Billion-in-2025
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4 CONCLUDING REMARKS 

(96) Compute is a critical input for the development and deployment of Gen AI. Against this backdrop, 

competition authorities, such as the European Commission and the UK’s CMA, have expressed con-

cerns that concentration in the capacity of compute, particularly by large integrated providers, 

could hinder Gen AI adoption. Moreover, the perceived insufficient availability of compute for Gen 

AI has led some authorities and policymakers to suggest that it might be appropriate to regulate the 

supply of cloud services, which is one important source of access to compute for Gen AI.138 

(97) As covered in this report, available public evidence suggests that providers of compute for Gen AI 

operate in an increasingly competitive environment. A wide range of players, including large estab-

lished cloud providers, AI-specialised providers, and on-premises providers, appear to be actively 

investing and competing to offer compute for Gen AI through various solutions. Entry and growth 

by new players, high levels of innovation and indications of price decreases in compute for Gen AI 

suggest that competitive pressure is growing. 

(98) The nature of Gen AI demand is also shifting. As pre-training techniques become more efficient and 

the mix of Gen AI workloads increasingly shifts from pre-training to less computationally intensive 

fine-tuning and inference, it may be that a broader set of compute providers can effectively serve 

Gen AI developers and deployers. In addition, existing and upcoming regulatory frameworks and 

public initiatives, such as the EU Data Act and the investments plans in the AI Continental Action 

Plan, aim at reducing barriers to entry and expansion in cloud services, particularly around switch-

ing providers, and expanding overall available compute capacity. These measures are still being im-

plemented and have yet to materialise in market outcomes but could affect competition for the pro-

vision of Gen AI-relevant compute. 

(99) Given these developments, immediate regulatory intervention in the compute market may be prem-

ature. Regulators should continue to monitor market outcomes – especially to ensure sufficient ac-

cess for smaller Gen AI developers and deployers – while avoiding intervention without clear evi-

dence of market failures, which could potentially discourage innovation or harm dynamic efficiency 

in the long term. 

 

 
138  European Commission recently launched a public consultation for an impact assessment on a Cloud and AI 

development Act which is considering, among the policy options, measures to “address the computational 

capacity deficit”. See: European Commission (2025). Call for evidence for an impact assessment. AI Conti-

nent – new cloud and AI development act. Page 2. Available here. (Accessed: 20 May 2025). 

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14628-AI-Continent-new-cloud-and-AI-development-act_en
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