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This report

This report is part of a series of studies looking at what lies ahead as Al penetrates through
business and elsewhere.

Navigating the Al On-Ramp : https://www.peterosborn.com

A step change in Data looms as artificial intelligence fundamentally reshapes how
businesses must approach, manage, and deploy their data assets. The convergence of rapidly
advancing Al capabilities with increasingly complex regulatory frameworks is demanding an
unprecedented, structural data shift that will define competitive advantage in the next five
years.

Business leaders face a critical window where decisions made today about data infrastructure,
governance.
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Executive Summary and Key Insights

The Al revolution demands a fundamental restructuring of corporate data strategies, with
artificial intelligence's dependency on high-quality, real-time data creating both
unprecedented opportunities and significant challenges for businesses of all sizes. Data
management change will be driven by Al adoption, imposing a complex transition period where
traditional data approaches will prove inadequate.

Large enterprises currently hold significant advantages in this transformation, with their
ability to invest in comprehensive data infrastructure and navigate complex regulatory
requirements. However, democratisation of Al tools is happening across the business
spectrum and presents substantial opportunities for smaller organisations that can adapt
quickly to new data architectures. Smaller firms could unlock significant economic value
through Al adoption, though many may lack the necessary skills or understanding to capitalise
on this potential.

Infrastructure constraints represent the most immediate challenge facing UK businesses,
with power shortages and grid capacity limitations creating a bottleneck that will persist
through the middle of the decade. Data centres already account for 1-2% of UK electricity
consumption, and this figure is set to climb dramatically as Al workloads intensify. The
National Energy Systems Operator faces a major backlog, with new infrastructure projects
potentially waiting years for grid connections.

Regulatory framework around data is shifting, with emerging Al-specific regulations, and a
complex, changing, and uncertain picture internationally, which requires organisations to
devote increasing resources to compliance as they develop their businesses. Data sovereignty
principles are becoming critical, with businesses needing to demonstrate control over data
location, processing, and cross-border transfers. This regulatory complexity favours larger
organisations that have dedicated compliance teams while creating additional barriers for
smaller businesses.

The transition to real-time, dispersed e Alrequires fundamental changes in
data architectures marks a departure corporate data strategy

from traditional centralised data * Large enterprises advantaged, but Al
warehouses toward more agile, responsive democratisation can benefit agile SMEs
systems. Agentic Al systems, which can e UKinfrastructure constraints create
think, plan, and execute complex bottlenecks and rationing

workflows autonomously, require e Regulatory complexity around data
continuous access to live data streams governance favours larger compliant
rather than batch-processed organizations

information. This shift demands new e Real-time dispersed architectures
technological approaches, including replace traditional centralized data
event-driven architectures and edge warehouses

computing capabilities.
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Al's Accelerating Data Dependency

Al systems are greedy with an unprecedented appetite for data that extends far beyond
traditional business intelligence requirements. With more than 80% of global companies have
reported adopting some Al to improve business operations, the quality, volume, and real-time
availability of data has become the primary determinant of Al effectiveness. This dependency
creates both opportunities and vulnerabilities that business leaders must carefully navigate.

Agentic Al represents the next evolution in artificial intelligence, where systems can operate
autonomously, making decisions and taking actions without constant human

intervention. These intelligent agents must have continuous access to live data streams,
processing information in real-time to respond to changing conditions and execute complex
workflows. Unlike traditional Al applications that can operate on historical data, agentic
systems integrate today’s operational and analytical information to make live decisions.

Data quality emerges as the critical foundation upon which all Al success depends, with
organisations discovering that flawed or inconsistent data leads directly to unreliable Al
outcomes. The risk of recursive data scenarios, where Al-generated content is used to train
future models, compounds these quality challenges and underscores the importance of
establishing robust data sourcing and validation practices. Businesses must invest in
comprehensive data quality frameworks that encompass accuracy, completeness, timeliness,
and consistency across all data sources.

The computational demands of Al
systems create substantial infrastructure
requirements that extend beyond simple

o Establishing data quality frameworks
that support reliable Al outcomes

storage solutions, with associated costs ¢ Managing the computational costs

that can quickly spiral beyond initial
projections. Real time data needs low
latency architecture. This reality forces
organisations to carefully balance their Al
ambitions against available computational
resources and budget constraints.
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associated with sophisticated Al
deployments

Ensuring continuous data availability
for real-time Al applications

Balancing Al investment with
infrastructure capacity constraints
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Tightening Regulations and Governance

Regulatory frameworks governing data are becoming increasingly stringent, creating a
complex compliance landscape that organisations must navigate while pursuing Al innovation.
The UK's data protection legislation, governed by UK GDPR and the Data Protection Act 2018,
establishes strict requirements for personal data handling that directly impact Al development
and deployment strategies. These regulations require organisations to ensure data is used
fairly, lawfully, and transparently, with stronger protections for sensitive information categories.

Data sovereignty principles are gaining prominence as businesses grapple with the
implications of storing and processing data across multiple jurisdictions. The principle that
data is subject to the laws and governance structures of the country where it is collected or
stored creates particular challenges for organisations operating internationally or utilising
cloud services with distributed infrastructure. Brexit has added complexity to these
considerations, particularly regarding data transfers between the UK and EU, requiring
businesses to carefully evaluate their data storage and processing strategies.

Compliance requirements create differential impacts across organisation sizes, with larger

enterprises typically better positioned to
manage complex regulatory obligations
through dedicated legal and compliance
teams. Smaller businesses often struggle
with the resource requirements of
comprehensive compliance programmes,
potentially limiting their ability to fully
exploit Al opportunities while maintaining
regulatory adherence. This compliance gap
represents a significant competitive
disadvantage for SMEs in the Al era.

The intersection of Al and data

Enhanced compliance costs that
disproportionately impact smaller
organisations

Need for data sovereignty strategies
that consider jurisdictional requirements
Mandatory transparency and
explainability requirements for Al
decision-making

Regular compliance auditing and
governance framework updates

protection regulations creates particular challenges around automated decision-making and
profiling activities. Organisations must implement appropriate safeguards when using Al for
customer-facing decisions, ensuring transparency and providing mechanisms for human
oversight where required. These obligations can significantly impact Al system design and
deployment strategies, requiring careful balancing of innovation objectives with regulatory

compliance.
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Al Data: Real-Time and Dispersed

Traditional data architectures built around centralised warehouses and batch processing are
proving inadequate for the demands of modern Al applications. The shift toward real-time,
dispersed data architectures represents a fundamental change in how organisations must
approach data management, moving from structured, periodic updates to continuous,
streaming data flows that support immediate decision-making.

Data mesh architectures are emerging as a preferred solution for organisations seeking to
balance centralised governance with distributed ownership and processing capabilities. This
approach organises data management responsibility around business functions or domains,
with each team responsible for collecting, transforming, and providing data related to their
specific business functions. The data mesh architecture enables organisations to scale their
data operations without creating bottlenecks in central teams while maintaining consistency
and governance standards.

Edge computing capabilities become essential as organisations seek to reduce latency and
improve response times for agentic Al applications. By processing data locally at edge devices
rather than transmitting everything to centralised cloud servers, businesses can achieve the
real-time performance required for sophisticated Al applications while addressing privacy and
security concerns. Edge Al enables devices to perform Al tasks even when disconnected from
central networks, providing resilience and reducing bandwidth requirements.

Event-driven architectures provide the technical foundation for real-time Al systems,
enabling continuous processing of data streams and ensuring that Al agents always have
access to the latest information. These

architectures decouple applications and * Real-time streaming replaces batch

process events asynchronously, allowing Al
systems to respond dynamically to
environmental changes without rigid
workflow constraints. The combination of
event-driven processing with Apache Kafka
and similar technologies creates the
backbone necessary for effective agentic
Al deployment.
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processing architectures

Adoption of distributed data mesh
frameworks for scalable governance
Implementation of edge computing for
latency-sensitive Al applications
Continuous Al responsiveness derived
from event-driven architectures
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Infrastructure Transformation Requirements

Computing infrastructure demands are experiencing dramatic escalation as Al workloads
become more sophisticated and prevalent across business operations. The transition from
traditional data processing to Al-intensive workflows requires fundamental changes in how
organisations approach infrastructure planning, procurement, and management. These
changes affect not only technical architecture decisions but also budget allocation, vendor
relationships, and long-term strategic planning.

Power and connectivity constraints represent the most immediate infrastructure challenge
facing UK businesses. Major data centre projects in the UK currently face unprecedented
delays in securing power grid connections, with wait times ranging from 8 to 15 years under the
traditional system, though recent regulatory reforms are beginning to address this critical
bottleneck. Under the reformed system, data centres that successfully navigate the new Gate
2 process could see connections as early as 2026-2027. However, the majority of major data
centre projects should expect wait times of 5-8 years, creating a supply constraint that will
impact service availability and pricing.

Edge computing requirements are driving a shift toward distributed processing architectures
that bring computational capabilities closer to data sources. This approach reduces latency for
time-sensitive Al applications while addressing bandwidth and privacy concerns associated
with centralised cloud processing. However, implementing edge computing requires
organisations to manage more complex, distributed infrastructure environments with
associated increases in operational complexity and support requirements.

Sovereign infrastructure considerations are becoming increasingly important as data

protection regulations and geopolitical o
. . . e Assessment of power and connectivity
tensions influence technology sourcing

. N requirements for Al workloads
decisions. Organisations must evaluate the

jurisdictional implications of their * Development of edge computing

. . . ilities for latency-sensitiv
infrastructure choices, considering not capabilities for latency-sensitive

only current regulatory requirements but applications

also potential future changes in data e Evaluation of sovereign infrastructure

sovereignty rules. This evaluation process options for regulatory compliance

o Distributed architectures integrating
with existing technology environments

affects decisions about cloud service
providers, data centre locations, and
technology vendor selection.
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The Constraints and Choke-Points

Capacity constraints across the UK's digital infrastructure are creating a multi-tiered market
where larger organisations can secure preferential access to resources while smaller
businesses face rationing, waiting lists, and higher prices. The government's designhation of
data centres as Critical National Infrastructure represents recognition of their strategic
importance, but implementation of supporting policies and infrastructure investments lag
behind demand.

Large enterprises benefit from their ability to make substantial infrastructure commitments
and negotiate preferential terms with service providers. Their resources enable them to invest
in private infrastructure solutions, secure long-term capacity agreements, and maintain
dedicated technical teams capable of managing complex Al deployments. These advantages
create a widening gap between large organisations and their smaller competitors in terms of Al
capability and implementation speed.

Skills and expertise shortages compound infrastructure constraints, with organisations of all
sizes struggling to find personnel capable of designing, implementing, and managing
sophisticated Al data systems. This skills gap affects not only technical implementation but
also strategic planning, vendor evaluation, and ongoing system optimisation. The shortage is
particularly acute in areas requiring expertise in both Al technologies and data governance
frameworks.

Regional variations in infrastructure availability create geographic disparities in Al
deployment opportunities, with areas
potentially facing longer delays and higher

costs for infrastructure access. Limited

larger organisations with greater
purchasing power

grid capacity in areas such as London's o Skills shortages that limit

M25 corridor has already prompted some implementation speed and quality

operators to seek alternative locations,
potentially spreading economic benefits * Geographic disparities in infrastructure
while also creating new challenges for availability and pricing

businesses in underserved regions. . .
g e Increasing costs and longer lead times

for essential technology resources
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Timeline 2025-2030

2025:

2026:

2027:

Foundation Year

Infrastructure constraints reach crisis levels, with grid connection delays creating
significant bottlenecks for new data centre developments

Large enterprises begin securing long-term capacity agreements while SMEs face
increasing rationing and pricing pressures

Agentic Al pilots demonstrate clear business value, driving demand for real-time data
architectures

Data sovereignty regulations tighten, requiring organisations to audit and potentially
relocate data processing activities

Divergence Acceleration

Clear separation emerges between organisations with comprehensive Al capabilities
and those struggling with basic implementation

Edge computing deployments become mainstream for latency-sensitive applications
Power supply improvements begin, but remain insufficient to meet growing demand

Data mesh architectures gain adoption among enterprises seeking scalable data
governance solutions

Market Maturation

Infrastructure supply begins catching up with demand as major grid upgrades come
online

SME Al adoption accelerates through improved access to cloud-based Al services and
simplified deployment tools

Regulatory frameworks for Al governance mature, providing clearer compliance
pathways

Event-driven architectures become standard for real-time Al applications
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2028: Competitive Reshaping

o Organisations with early Al investments demonstrate substantial competitive
advantages

e Infrastructure costs stabilise as supply-demand balance improves
o Cross-border data flows face new restrictions as digital sovereignty concerns intensify
« Advanced agentic Al systems become common in large enterprises

2029: Ecosystem Integration
o Al-native data architectures replace legacy systems in forward-thinking organisations
o Infrastructure capacity reaches adequate levels for most business requirements
o Regulatory compliance becomes automated through Al-powered governance systems
o Skills shortages begin easing as education systems adapt to market demands

2030: New Equilibrium

« Al-driven data management becomes standard business practice across organisation
sizes

o Infrastructure constraints shift from capacity to specialisation and performance
optimisation

« Data sovereignty frameworks stabilise, enabling predictable international business
operations

o Competitive advantage shifts from Al access to Al optimisation and innovation
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Appendix 1 - Glossary

Agentic Al: Autonomous artificial intelligence systems capable of thinking, planning, and
executing complex workflows without constant human intervention, requiring real-time data
access for effective operation.

Data Mesh: An architectural framework that distributes data ownership and processing across
business domains while maintaining centralised governance standards, enabling scalable data
management.

Data Sovereignty: The principle that data is subject to the laws and governance structures of
the country in which it is collected or stored, affecting cross-border data transfers and
processing decisions.

Edge Computing: The deployment of computational capabilities directly on edge devices such
as smartphones and loT sensors, rather than relying solely on centralised cloud servers,
reducing latency and improving privacy.

Event-Driven Architecture (EDA): A software architecture pattern that enables real-time
processing of data streams through asynchronous event handling, essential for responsive Al
systems.

UK GDPR: The United Kingdom's data protection regulation, derived from EU GDPR but
adapted for post-Brexit requirements, governing how personal data must be collected,
processed, and protected.

Critical National Infrastructure (CNI): UK government designation for assets essential to
national security and economic stability, recently extended to include data centres.

Nationally Significant Infrastructure Projects (NSIPs): Large-scale infrastructure
developments that require special planning consideration due to their national importance,
potentially including major data centre projects.

Real-time Data Processing: The capability to process and analyse data immediately as itis
generated, essential for Al applications requiring immediate responses to changing conditions.

Data Lake: A centralised repository that stores raw data in its native format until needed,
contrasting with data warehouses that require structured, processed data.
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Appendix 2 - Key Research Sources

1. loT Analytics - "How global Al interest is boosting the data management market"
- https://iot-analytics.com/how-global-ai-interest-is-boosting-data-management-

market/

2. Matillion - "What Is Agentic Al?"
- https://www.matillion.com/blog/what-is-agentic-ai

3. Edge Delta - "Al Adoption Statistics: Key Insights for Companies"
- https://edgedelta.com/company/blog/ai-adoption-by-companies

4. techUK-"Data Sovereignty: Implications for UK Public Sector"
- https://www.techuk.org/resource/data-sovereignty-implications-for-uk-public-

sector.html

5. EPSRC National Edge Al Hub - "What is Edge AI?"
- https://edgeaihub.co.uk/what-is-edge-ai/

6. AWS - "Data Lake vs Data Warehouse vs Data Mart"

- https://aws.amazon.com/compare/the-difference-between-a-data-warehouse-data-

lake-and-data-mart/

7. Data Centre Review - "Power and planning constraints threaten UK data centre growth"

- https://datacentrereview.com/2025/01/power-and-planning-constraints-threaten-uk-

data-centre-growth/

8. City AM -"UK's data centre ambitions threatened by grid red tape"

- https://www.cityam.com/uks-data-centre-ambitions-threatened-by-grid-red-tape/

9. HR Review - "Al concerns among UK SMEs: one in four 'cite inaccuracy as top issue""
- https://hrreview.co.uk/hr-news/future-of-work-hr-news/ai-concerns-among-uk-
smes/382175

10. AWS - "What is a Data Mesh?"
- https://aws.amazon.com/what-is/data-mesh/

11. Kai Waehner Blog - "How Apache Kafka and Flink Power Event-Driven Agentic Al in Real

Time"

- https://www.kai-waehner.de/blog/2025/04/14/how-apache-kafka-and-flink-power-

event-driven-agentic-ai-in-real-time/

12. Startups Magazine - "UK SMEs stand to gain £78Bn from Al, amid economic turbulence"

- https://startupsmagazine.co.uk/article-uk-smes-stand-gain-ps78bn-ai-amid-

economic-turbulence
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