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Many organizations are struggling to meet the full scale of demand for AI capabilities. 
Discussion of this challenge has in recent years focused on GPU cost and availability, 
but the bottlenecks for organizations are significantly wider ranging.
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Introduction
AI-centric workload investments drive growing demand for infrastructure, and most organizations continue to 
have a distinct strategy to address these workloads. High-performance infrastructure designed for AI — with 
processors, storage and networks optimized for machine-learning (ML) workloads — is required to efficiently 
take advantage of larger models, invest in lower-latency applications and leverage a greater diversity of 
datasets. 451 Research’s Voice of the Enterprise: AI & Machine Learning, Infrastructure 2023 study reveals 
that many organizations are struggling to meet the full scale of demand for AI capabilities. Discussion of this 
challenge has in recent years focused on graphics processing unit cost and availability, but the bottlenecks for 
organizations are significantly wider ranging.

THE TAKE
AI workload requirements are outstripping the ability for businesses to service the wide array of 
ML projects  and in-production capabilities spinning up across organizations. Targeted use cases 
for AI are diverse and broad, with many organizations making use of hundreds of models, and the 
vast majority expect workload requirements to only increase. In this environment of AI workload 
expansion, infrastructure is emerging as a critical bottleneck. Contrary to media coverage of this 
challenge, where the cost and availability of AI accelerators — GPUs in particular — are commonly 
presented as the totality of the issue, the infrastructure bottleneck is multifaceted. Higher-
performance networking is as much a challenge as AI accelerators, and the cost of accelerators 
appears less a challenge than their reliability and performance.

Summary of findings
Infrastructure is the bottleneck as workload demands expand. IT infrastructure performance is the most 
common challenge that contributed to project abandonment at organizations over the past 12 months. 
Even for projects that successfully have made it into production, infrastructure appears to be a limit. Just 
32% of respondents note their organization’s IT environment was “always able to meet demand” for AI, while 
67% believe they will need upgrades to their IT environment to meet future demand. Sixty-one percent of 
respondents noted that infrastructure limitations do, or will, prevent their organization from retraining models 
in production more often.

The workload demands placed on enterprises are significant, and likely to escalate further. The median average 
organization that has AI in production has 125 models and is using more than 1 PB of data to train those models 
in aggregate. Eighty-two percent of respondents expect AI/ML workload demand to increase, with just 5% 
predicting a decline.

Spending on infrastructure is increasing at an accelerated rate. Reflecting the barrier that infrastructure 
provides to organizations attempting to leverage AI, it is unsurprising that spending on infrastructure for AI/
ML will increase for the vast majority (almost 90%) of respondents’ enterprises. For a notable minority of 
respondents (16%), spending will increase by more than 50% — with a plurality of respondents predicting a 
moderate increase (25%-49%) in the next 12 months. These increases build on sizeable funds already invested 
in AI infrastructure, with 70% of respondents from organizations of more than 1,000 employees suggesting 
spending in the last 12 months exceeded $1 million, and 13% suggesting it exceeded $10 million.

The rate of increase for AI/ML infrastructure spending appears to be accelerating. Respondents in 2022 were 
mostly likely to only predict a “slight increase” over the next 12 months, rather than the “moderate increase” 
predicted by the 2023 cohort. Indeed, this “slight increase” appears to have been a conservative estimate, 
with a seemingly more pronounced change in spending than forecast. The proportion of respondents from 
organizations spending more than $1 million on AI infrastructure increased by almost 10 points from 2022 to 
2023, with the median average increasing by $500,000 in the past 12 months to $1,250,000.
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Accelerators for AI/ML training and inference are important, but so is higher-performance networking. 
There is a pronounced need for AI accelerators. Thirty-seven percent of respondents see a need for 
accelerators in the cloud to improve the performance of their workloads, 29% for on-premises GPU servers 
and 26% for stand-alone on-premises hardware accelerators. The need for such accelerators is growing — 
the figures for 2022 were 33%, 25% and 14%, respectively. Higher-performance networking remains the most 
commonly identified need, however, selected by 45% of respondents. Lower-latency networks with better 
communication bandwidths to ensure GPU processors are operating at full capacity are an area of focus for 
businesses, albeit one that receives significantly less attention.

Cost of hardware accelerators is less of an issue than reliability and performance. Inflationary pressure 
generated by AI accelerator shortages, particularly GPUs, is an issue. However, while businesses feel this 
pricing pressure, with 37% of respondents who use hardware accelerators seeing budget/pricing as a top 
concern, respondents are more likely to see reliability and performance as the most pronounced problems, 
followed by scalability. It appears that the importance of hardware accelerators, with faster computation and 
high-bandwidth memory, means that access to budget is less of an issue than for other areas of IT investment. 
Instead, the limitations of accelerators, be that performance for latency-sensitive applications or high in-field 
failure rates, are of greater concern to respondents. The challenge of scalability is perhaps unsurprising, coming 
not just from the general pressure from growing workload demands, but also from some accelerator-specific 
problems, with some designs such as application-specific integrated circuits trading reconfigurability in return 
for greater energy efficiency, for example.

Data-intensive workloads and regulatory compliance are driving AI to the edge. Edge computing plays an 
important role within AI/ML strategies, aiding compliance, supporting data-intensive workloads and enabling 
new applications. More than half (54%) of respondents see the edge as “extremely important” in maintaining 
regulatory compliance, and 53% in supporting data-intensive workloads. Just 4% of respondents disagree that 
their organization would prefer to conduct more training and inference in edge locations. Budget, a lack of skills 
or experience at the edge, and storage capacity are seen as three major bottlenecks to training and inference 
at the edge.

Security, reliability and cost are major concerns, but so is sustainability. Security, cost and reliability 
represent the three largest concerns organizations had around their AI/ML infrastructure. However, concerns 
around sustainability, which 31% of respondents suggest is a consideration for their organization, outstrip many 
long-standing focus areas, such as time to value, data sovereignty and manageability. Organizations also appear 
to be reacting to these concerns, with 63% of respondents from organizations using public cloud infrastructure 
suggesting sustainability was not only a factor in choosing a region or availability zone, but that they made a 
decision because of it. The majority of survey respondents suggest their organization would be willing to pay 
to achieve more sustainable AI/ML infrastructure, with around one-third noting that it is essential to their 
organization and that they would pay a premium for it.
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