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ABSTRACT: The United Kingdom’s pension system is in the midst of a digital transformation. As defined—benefit
schemes give way to defined—contribution plans, millions of savers now manage their retirement through online portals.
At the same time, artificial intelligence (Al) has become common in financial services. This paper looks at agentic
Al—systems in which multiple Al agents coordinate tasks—and hybrid-cloud platforms to see how they can modernize
pensions. We discuss how these technologies might provide personalized guidance, streamline claims and detect fraud,
while also noting the risks of bias, over-dependence on a few providers and the need for human oversight. Our goal is
to suggest a path forward that embraces innovation without sacrificing fairness or security.
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I. INTRODUCTION

The pension landscape in the UK covers more than a million employers and touches the majority of workers. Over the
past two decades the system has shifted from guaranteed defined-benefit pensions to defined-contribution plans. This
move places more responsibility on individuals, who must now choose contributions, investments and retirement ages.
Survey work by the Pensions Regulator (TPR) and the Pensions and Lifetime Savings Association shows that
administrators are struggling with legacy systems, regulatory complexity and rising member expectations. Government
initiatives such as the Pensions Dashboards Program and the TPR’s Digital, Data and Technology strategy encourage
modernization, but there is still a long way to go.

Meanwhile, Al adoption is booming. The Bank of England and the Financial Conduct Authority (FCA) report that a
large majority of regulated firms already use some form of Al, and pension funds expect similar uptake. Simple
machine-learning models power fraud scoring and chatbots; recent advances like large language models can summaries
documents or answer member questions in plain English. Agentic Al takes this further by allowing an agent to decide
which models and tools to call and how to chain tasks together. When combined with hybrid-cloud infrastructure—
keeping sensitive data in private clouds while using public cloud for heavy compute—these agents could deliver
scalable, flexible pension services.

However, new technology brings new questions. How do we ensure fairness and transparency? How do we protect

personal data across public and private clouds? And how do we prevent dependence on a single vendor? These
concerns inform the remainder of this paper.
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II. AGENTIC AI AND HYBRID-CLOUD INFRASTRUCTURE

In an agentic Al system, multiple agents work together, deciding which models or databases to query and how to
present results. Picture a pension assistant that pulls a member’s contribution history, runs projections for various
retirement ages, detects potential irregularities and explains the outcomes in plain language. Rather than being scripted,
it can adapt its sequence of actions depending on the user’s needs.

Hybrid-cloud architectures support these agents. Sensitive member data—names, National Insurance numbers,
contribution histories—can remain on sovereign or private cloud, while de-identified or aggregated information and
computationally intensive model training can be done on public cloud. This mix provides both flexibility and security.
Recent work in cloud security and data governance outlines best practices for controlling access, monitoring activity
and encrypting data.
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Figure 3 Conceptual Framework for Responsible Agentic Al in Hybrid-Cloud Pen-
sion Systems

Conceptual framework for responsible agentic Al

The diagram above shows a simplified framework: private and public clouds at the bottom; data pipelines and model
management in the middle; an agentic layer orchestrating Al models; and member-facing applications at the top. A
governance layer overlays the stack, guiding policy and audit.

I11. OPPORTUNITIES FOR PENSION MODERNIZATION

Agentic Al running on hybrid clouds opens up several practical improvements:

1. Personalized retirement planning — Members could ask questions like, “How will my pension look if I increase
my contributions by 3 %?” and receive an instant, tailored projection. The agent would draw on contribution histories,
salary growth assumptions and tax rules to generate scenarios.

2. Streamlined claims and administration — Al can extract information from submitted forms, identify missing
fields and classify claims by complexity. Straightforward cases might be approved automatically, while nuanced cases
are sent to human specialists with all relevant data attached.

3. Fraud detection and security — Models originally designed for detecting network intrusions and securing
e-banking can be adapted to spot unusual activity in pension portals, alerting administrators to potential scams or
identity theft.

4. Operational efficiency — Automating repetitive back-office tasks such as data validation and reconciliation frees
staff to focus on member service. Over time, this can reduce costs and make systems more resilient.

1JRAI©2025 | An SO 9001:2008 Certified Journal | 13001




International Journal of Research and Applied Innovations (IJRAI)

| ISSN: 2455-1864 | www.ijrai.org | editor@ijrai.org | A Bimonthly, Scholarly and Peer-Reviewed Journal |

|IVolume 8, Issue 6, November-December 2025||

DOI:10.15662/1JRAI.2025.0806021

UK POLICY & REGULATORS
HMT, FCA, The Pensions Regulator,
ICO, Bank of England

HYBRID CLOUD PENSION PLATFORM

PRIVATE / PUBLIC AGENTIC Al
SOVEREIGN CLOUD ORCHESTRATOR

CcCLOuUD Al/ML services, Planner &domain
Core pension admin, streaming, agants (fraud,
member registry data lake risk, member
actuarial engines (de-identifieddata) assistant),
(sensitive date) Policy engine
| I |

AGENTIC Al ORCHESTRATOR
Planner & domain agents

(fraud, risk, member assistant)
Policy engine

v -

MEMBERS & TRUSTEES &
EMPLOYERS OPERATIONS TEAMS
Portals, mobile apps, Dashboards, case
chatbots management, reporting

Integration of Al, cloud and governance

This illustration shows how data moves between private and public clouds, feeding models that are coordinated by
agents and overseen by governance. It emphasizes that technology and oversight must go hand in hand.

IV. RISKS AND RESPONSIBLE USE

New capabilities bring new risks:

« Bias and fairness — If models are trained on biased data, they may produce unfair outcomes. For instance, some
member groups might be incorrectly flagged for fraud or offered less favorable projections. Regular audits and diverse
training data are essential.

» Explainability — Members deserve to know why a suggestion was made or a claim was flagged. Agents should be
designed to provide clear explanations rather than mysterious scores.

» Data protection — While hybrid clouds can segregate sensitive data, misconfigurations or weak controls could
expose personal information. Encryption, robust access controls and continuous monitoring help mitigate these risks.

* Vendor dependence — Relying heavily on a single cloud or Al vendor could create systemic risk. Diversifying
providers and adhering to open standards can reduce this dependence.
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This pipeline shows how data flows from pension administration systems through feature engineering and model
serving before being coordinated by an agent. Each layer has its own monitoring and control, underscoring the need for
governance at every step.

V. GOVERNANCE AND IMPLEMENTATION

To implement agentic Al responsibly, pension schemes should:

1. Assign clear accountability — Senior leaders must own Al systems and ensure that there is a human-in-the-loop for
high-impact decisions.

2. Design privacy-aware architectures — Keep identifiable data in private or sovereign clouds and use anonymized
or tokenized data for modelling. Follow government guidelines on data sovereignty and cloud security.

3. Embed guardrails — Log agent actions, enable auditing and regularly test for bias or model drift. Human oversight
should be built in, especially for sensitive tasks.

4. Improve data quality — Clean, standardized data makes Al outputs more reliable and reduces the risk of errors.

5. Invest in skills and communication — Train staff to understand Al outputs and communicate clearly with members
about how Al is used and what safeguards are in place.

Impact of Cloud Al/ML Optimization Strategies

Accuracy Improvement - 21%
Cost Reduction (Multi-Model Endpoints) 1 52%
Cost Reduction (Inferentia) A 40%
Training Time Reduction A 57t
0 1‘0 2I0 3I0 4IO SIO 60

Percentage Improvement (%)

Performance gains from optimization strategies

The bar chart above summarizes how cloud optimization strategies—such as tuning hyper-parameters, using hardware
accelerators and distributing training—can improve performance and reduce costs. These lessons are relevant when
scaling Al workloads for pensions.

VI. CONCLUSION

Agentic Al and hybrid-cloud platforms present real opportunities to enhance the UK pension system. They promise
personalized guidance, more efficient administration, stronger fraud detection and better use of resources. But
technology must not come at the expense of fairness, transparency or security. By following a careful governance
roadmap and learning from existing best practices, pension providers can embrace innovation while maintaining trust
and stability.
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