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Introduction

While digital transformation is accelerating across the
financial sector, many Luxembourg investment fund
managers (IFMs) have yet to fully capitalize on the
technologies available to streamline operations, reduce
risk, ensure scalability, and boost performance. To better
understand where progress is occurring and where gaps
persist, we examine the industry's evolution across five
pillars of transformation: infrastructure, data, integration,
business applications, and user experience.

In this paper, we explore how management companies are
navigating these five key dimensions, highlighting trends,
challenges, and opportunities shaping the next phase of
digital evolution.

Our study reveals a sector still heavily reliant on manual
processes and legacy systems, yet increasingly aware of the
strategic value of cloud migration, data quality, automation,
and Al adoption.

Encouragingly, a growing number of firms are taking concrete
steps to modernize across these dimensions. Cloud-native
infrastructure is gaining traction, Al and automation are
progressing from experimentation to deployment, integrated
platforms are gradually replacing fragmented systems, and
user-centric solutions are enhancing both internal workflows
and external client engagement.

These shifts reflect a growing recognition that digital maturity

is not merely a technical upgrade, but a strategic imperative
for staying competitive, resilient, and client-focused in a fast-
changing regulatory and market landscape.
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#1 Infrastructure

A secure, scalable, and compliant
hosting infrastructure is foundational
to digital transformation.

For Luxembourg-based Investment
fund managers, cloud-enabled
environments provide the

resilience and flexibility required to
handle sensitive fund data. These
environments must prioritize robust
security measures to safeguard
against cyber threats and ensure
data confidentiality, while fully
complying with stringent CSSF and
EU regulatory requirements. Security
must be embedded at every layer to
protect critical assets and maintain
stakeholder trust.

Five pillars of transformation
for investment fund managers
in Luxembourg

#2 Data

The data layer governs, structures,
and analyses essential operational
and regulatory information.

Robust data management are key

to enabling accurate reporting,
effective oversight, risk monitoring,
and informed decision-making,
capabilities that are critical for
ensuring compliance and operational
excellence.

In an increasingly regulated and competitive environment, digital
transformation is a strategic priority for asset Investment fund
managers. It is built on five interconnected layers that, if fully
deployed, would enable secure, efficient, and compliant operations.

#3 Integrations

Effective system integration

is needed to unify the fund
management ecosystem. APIl-driven
architectures facilitate seamless data
exchange across key stakeholders
(e.g.,, fund administrators, custodians,
and service providers), enabling
real-time oversight, greater

process efficiency, and improved
collaboration.

#4 Business applications

Purpose-built business applications
support middle- and back-office
workflows such as compliance
monitoring, risk management, and
fund accounting. Automating these
functions enhances operational
scalability, reduces manual effort,
and supports regulatory alignment.

User experience

A well-designed user experience
boosts productivity, reduces
operational risk, and fosters
collaboration. By implementing
intuitive, role-specific interfaces,
Investment fund managers can
improve accuracy and drive stronger
engagement across internal teams
and external stakeholders.
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CHALLENGES AND OPPORTUNITIES

Infrastructure

As fund managers upgrade
their digital infrastructure,

they encounter challenges like
integration complexities, data
sovereignty concerns, and skill
gaps. However, with the right
approach, these challenges can

become opportunities to enhance

agility, resilience, and long-
term success.

#4 Business #5 User

. . Conclusions
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Integration and
interoperability

Data privacy
and sovereignty

Skills and workforce
adaptation

Operational risks
and continuity

(- CHALLENGES

Incorporating cloud technologies into existing
infrastructures, preventing efficient operations.

Ensuring compliance with evolving international
data privacy laws and managing data sovereignty
requirements that restrict where data is stored
and processed.

Lacking skilled personnel familiar with advanced
cloud and digital technologies slows the pace of
adoption and optimization.

Infrastructure migration often introduces risks
such as service interruptions, data loss, or security
vulnerabilities that can disrupt critical business
processes and threaten continuity.

(+) OPPORTUNITIES

Leveraging standardized APIs and hybrid-cloud
strategies can facilitate smoother integration,
enabling scalable and agile operations.

Utilizing cloud providers with strong compliance
certifications and regional data centers helps
maintain control over data location while ensuring
regulatory adherence.

Investing in targeted training programs and
partnerships with technology providers empowers
teams to leverage new infrastructure capabilities
effectively.

Implementing phased migration strategies
and robust disaster recovery plans minimizes
downtime, and ensures seamless transition
without operational interruptions.
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CHALLENGES AND OPPORTUNITIES

Data

Investment fund managers must
launch a comprehensive data
strategy to define the critical
aspects of their data ecosystem.
This involves identifying what
data is received, its sources,
intended purposes, and collection
frequency. Equally important

s establishing clear processes

to cleanse, reconcile, and
effectively reuse each data point
to meet current requirements.
Implementing flexible and
scalable solutions will then enable
these companies to adapt to
evolving data needs, ensuring
both regulatory compliance and
operational agility.

#4 Business #5 User

. . Conclusions
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Data fragmentation and
standardization

Legacy systems and
application modernization

Data architecture
and Al integration

Training and talent
development

(-] CHALLENGES

Multiple delegates send data in different, non-
standard formats, and the lack of middleware

results in fragmented, error-prone data processes.

Reliance on outdated legacy applications (e.g.,
Excel macros, monolithic systems) limits efficiency
and maintenance.

Limited progress on evolving data architectures
critical for Al adoption and optimized workflows.

Insufficient upskilling programs limits staff's
ability to effectively leverage Al-driven data
management tools.

(+) OPPORTUNITIES

Implementing a centralized data repository
combined with Al-driven integration to automate
data cleansing, normalization, and enrichment,
improving data quality and oversight.

Transitioning to cloud-based, Al-powered
applications able to provide real-time insights,
predictive analytics, enhancing operational and
regulatory efficiency.

Redesigning workflows to support collaboration
between Al systems and human creativity,
unlocking innovative data-driven solutions.

Al tools boost analyst productivity by automating
routine tasks (e.g., report drafting), enabling them
to focus on higher-value insights, especially when
supported by targeted training initiatives.
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CHALLENGES AND OPPORTUNITIES

Integrations

Fund managers frequently
encounter fragmented
integrations and manual
regulatory processes, leading to
risks such as data inconsistencies,
reporting delays, operational
errors, and limited real-time
oversight. By adopting a
centralized integration strategy
and automating workflows,
they can improve transparency,
reduce vendor dependency,
and enhances compliance,
transforming these challenges
into opportunities for agile and
scalable oversight.

#4 Business #5 User
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Integration strategy and
regulatory automation

Manual oversight

and transparency

Vendor lock-in
and flexibility

Scalability and

workflow integration

(- CHALLENGES

Lack of a robust, centralized integration strategy
limits the automation of regulatory workflows and
active application of business rules.

Reliance on manual oversight processes creates
high operational risk and limits transparency into
delegated functions.

Middleware embedded solely in external vendor
applications results in loss of leverage, limited
visibility, and dependence on specific providers.

Point-to-point integrations increase maintenance
complexity and fragment oversight workflows,
slowing issue resolution.

(+) OPPORTUNITIES

Developing a centralized integration layer
preserves strategic independence, prevents
vendor lock-in, and enables automated
orchestration of regulatory processes.

Integration enhances regulatory oversight by
providing transparent, traceable data flows,
enabling compliance with CSSF Circulars and
effective challenge of delegated tasks.

An adaptable integration layer enables operational
flexibility, allowing IFMs to change mandates

or providers without disrupting oversight or
rebuilding systems.

Embedding business logic into integration
workflows facilitates near real-time decision-
making, breach detection, and seamless
connection between oversight tools and
control processes.
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CHALLENGES AND OPPORTUNITIES

Business
applications

As fund managers modernize
their business applications,

they encounter challenges such
as manual processes, legacy
systems, and fragmented tools.
However, by leveraging smart
automation, cloud modernization,
Al-driven solutions and integrated
platforms, these obstacles
transform into opportunities to
enhance efficiency, mitigate risks,
and improve client services for
sustainable growth.

#4 Business #5 User

. . Conclusions
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Manual oversight
and operational risk

Fund distribution
inefficiencies

Legacy applications
and modernization

Fragmented and
underutilized systems

(- CHALLENGES

Reliance on manual processes s(e.g., Excel and
email) creates high operational risk, inefficiencies
in control environments, and scalability issues.

Dependence on intermediaries for fund
distribution leads to high costs and complex
reconciliation.

Outdated, monolithic applications limit operational
efficiency and are costly to maintain.

Poor integration of applications within workflows
causes redundancy and limits tool utilization.

(+) OPPORTUNITIES

Deploy Agentic Al to automate repetitive oversight
tasks (e.g., NAV checks and threshold monitoring),
reducing risk of human error and high workload.

Focus on streamlining fund distribution workflows
through enhanced digital platforms, improving
transparency and reconciliation efficiency.

Modernize by transitioning to cloud-based,
Al-powered applications that deliver real-time
insights, predictive analytics, and improved
decision-making.

Implement an integrated core business system to
connect departments, streamline workflows, and
improve data visibility.
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CHALLENGES AND OPPORTUNITIES

#5 User experience

Modernizing user experience

in fund management brings
challenges such as data privacy,
talent shortages, and outdated
systems. With Al, automation,
and better user interface design
, firms can boost efficiency,
improve client satisfaction, and
stay ahead of the curve.

#4 Business
applications

#5 User

. Conclusions
experience

Data privacy and security

Talent and skill gap

Resistance to change

Legacy system integration

Integrating Al and big data into UX raises
significant data privacy and security risks,
requiring robust protection frameworks.

Shortage of skilled professionals in Al and data
technologies limits effective UX implementation
and optimization.

Stakeholder hesitancy and lack of baseline
data limit adoption of new UX technologies and
strategies.

Difficulty integrating new UX technologies with
existing legacy systems prevents the achievement
of a smooth functionality and innovation.

Leveraging Al to deliver enhanced personalization
enables tailored fund servicing, boosting client
engagement and satisfaction.

Investing in targeted training programs and
adopting user-friendly Al tools helps build internal
staff capabilities, improving operational efficiency
and innovation. .

Advanced analytics and Al-driven insights support
better decision-making, helping firms gain
competitive advantages.

Investing in innovative UX design enhances
both internal and client interfaces, improving
operational efficiency and user satisfaction.
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The role of infrastructure in investment
fund managers' digital transformation

Infrastructure forms the foundation of digital transformation. For Investment fund
managers, particularly in regulated environments like Luxembourg, a secured

and scalable infrastructure drives innovation, ensures compliance, and supports
operational efficiency. By integrating cloud computing, cybersecurity, and network
connectivity, this layer enables firms to manage resources flexibly, safeguard
sensitive data, and maintain seamless system communication, making it a critical
enabler of digital competitiveness.

Key components of this infrastructure include cloud computing, cybersecurity,
and network connectivity, each playing a critical role in enabling IFMs’

digital transformation.

Cloud uses remote internet-hosted
servers to store, manage, compute

and process data instead of relying on
local infrastructure. Specifically, this
involves implementing scalable cloud
infrastructures for processing asset data,
migrating workloads, and integrating
next-generation technologies. The
advantages include:

* Flexibility and scalability: Delivers
agile solutions that let firms adjust
resources on demand.

Innovation acceleration: Enables rapid
innovation, especially with emerging tech
like Al and machine learning.

Cost efficiency: Reduces costs
significantly vs. on-premises
infrastructure, boosting operational
performance.

It involves the protection of internet-
connected systems (hardware, software,
and data) from cyber threats. Fund
managers secure client data with advanced
cybersecurity to ensure privacy and
compliance through:

* Trust and protection: Critical for risk
management and safeguarding sensitive
data.

* Proactive defense: Drives investment
to counter evolving cyber threats.

* Regulatory alignment: Supports
compliance and strengthens cyber
resilience.

These are systems which enable data
access, transfer and communication
across infrastructure. This involves wired/
wireless networks and configurations that
ensure smooth and efficient operations.
By implementing these, IFMs ensure:

Business continuity: Ensures stable,
efficient operations with reliable
infrastructure.

Collaboration: Enables seamless
communication and smarter decision-
making.

Scalability: Supports growth and agility
to meet evolving business needs.

Competitive edge: Delivers fast, secure
connectivity to enhance client experience.

Maturity map

There are different stages of digital infrastructure maturity in fund
management (from low to high), reflecting major trends related to
cloud adoption, cybersecurity, and remote connectivity highlighted.

Cloud-native systems and zero trust security

High

* Fully cloud-native systems with embedded cybersecurity (Zero Trust) and
automated provisioning.

* Maximizes flexibility, agility, and protection. Enables rapid development and
secured access.

. Multi-cloud strategy and centralized security

* Leveraging multiple cloud providers with unified security policies and adaptive
threat detection.

* Prevents vendor lock-in, optimizes performance, cyber resilience, and aligns with
regulatory data residency.

. Cloud adoption (laaS/PaaS) and automated security

¢ Use of Infrastructure-as-a-Service (laaS) and Platform-as-a-Service (PaaS) with built-
in security tools such as encryption and identity and access management (IAM).

Moderate

* Enables on-demand scalability, optimized costs, and automates core security.

. Private hosting/data centers with manual security management

* Shift to external data centers offering hosted infrastructure. Cybersecurity
remains manual and reactive.

* Reduces in-house burden but still lacks cloud flexibility, on-demand scalability
and modern security.

- On-premises infrastructure and basic cybersecurity

* Traditional servers and systems hosted in-house, with limited flexibility and high
maintenance requirements.

* High capital expenditure, slow scalability, complex disaster recovery, and basic
protection.

Low

21
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Overview of three market trends in integration

Increasing cloud
integration

Escalating
cybersecurity
investments

Remote
connectivity
improvements

Broad industry transition to cloud: IFMs are adopting cloud tech,
favoring European providers to meet sovereignty and compliance needs.

Migration trend of workloads to cloud platforms: Many Luxembourg-
based IFMs have already migrated over 25% of their IT workloads and
applications to cloud environments.

Perception shifts towards cloud benefits: Even slower adopters are
now recognizing the strategic benefits of cloud adoption, such as increased
productivity and enhanced competitiveness. competitiveness.

Growing investments: Cybersecurity budgets have steadily increased and
are expected to continue rising.

Significant emphasis on regulatory compliance: IFMs increasingly see
regulatory compliance as a key driver for cybersecurity.

Technological advancements in threat detection: Al-driven threat
detection reduces security alerts, cutting costs and improving control.

Increasing implementation of secured remote access solutions:
Growing focus among fund managers on investing in secure, flexible remote
access capabilities.

Emphasis on data protection and privacy compliance: With the rise
of remote work, firms strengthening security measures to protect sensitive
data and ensure regulatory compliance.

Adoption of multi-factor authentication and encryption: Advanced
authentication and encryption for remote access help reduce unauthorized
access and minimize the risk of data breaches.

How companies are successfully leveraging

modern infrastructure

Leading asset managers leverage modern infrastructure to drive scalability, improve
data management, and accelerate innovation, utilizing cloud platforms, automation,

and Al to reshape operations.

Cloud infrastructure has become essential for fund managers
seeking to scale operations, accelerate time-to-market, and
manage increasingly complex data environments. Many are
leveraging public cloud platforms such as Microsoft Azure
and Google Cloud to gain agility, enhance performance, and
reduce costs.

For example, BlackRock migrated its Aladdin platform to Azure
to enable faster innovation, while State Street developed a
cloud-native architecture to support scalable data management
and Al capabilities.

Automating processes such as trade reconciliation, risk
monitoring, and compliance reporting, while maintaining high
data quality, is essential to unlocking Al's full potential and
driving operational efficiency.

BlackRock and State Street demonstrate how strong data
foundations, including automated pipelines and Al-enhanced
operations, are key to enabling scalable Al adoption.

Generative Al is increasingly being adopted to augment human
capabilities by automating routine tasks, enhancing investment
narratives, and streamlining knowledge workflows.

BlackRock is actively testing tools like Azure Machine Learning
and Microsoft Copilot to boost productivity and personalize
reporting, signaling a broader shift toward integrating Al into
core operations.

Successful cloud and Al integration depends not only on robust
technology infrastructure but also on fostering a culture of
innovation. Many firms are prioritizing upskilling and adopting
agile methodologies to support this shift.

State Street's Al-driven R&D and Vanguard's technology
modernization efforts, for example, underscore how cultural
transformation is central to sustaining long-term competitive
advantage.
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The role of data in investment fund
managers' digital transformation

Data lies at the core of digital transformation in asset management. A strong
data strategy allows firms to organize, govern, and integrate both structured and

unstructured information, from net asset values (NAVs) and trade reports to client
interactions and meeting notes, creating a trusted foundation for decision-making,
regulatory compliance, and innovation. Key elements in this area include effective

data strategies, solid data governance, and the adoption of artificial intelligence, all
essential for driving Investment fund managers' digital transformation forward.

A comprehensive data strategy
encompasses the systematic
organization, management, and
integration of data to support both
operational and strategic initiatives
within fund management firms.

It requires the alignment of internal

and external data sources to ensure the
seamless flow and accessibility of both
structured and unstructured information,
such as financial metrics, client
interactions, and meeting notes. The key
advantages of a robust data strategy are:

¢ Data integration: Optimizes data
accessibility across the organization.

Informed decisions: Enables data-
driven decision-making.

Compliance and governance: Ensures
regulatory adherence and strong data
management.

Innovation: Leverages data insights to
boost competitive advantage.

Data encompasses all operational and
regulatory information received from
delegates or generated internally. This
includes, but is not limited to, NAV packs,
trade reports, risk metrics, and records of
compliance breaches. Clean, well-governed
data is critical for auditability, transparency,
and meeting regulatory reporting
obligations. This is where and how IFMs
can benefit:

* Governance and compliance: Serves
as a foundation for effective oversight,
risk management, and adherence to
regulatory standards

Strategic insights: Enables accurate
reporting and informed decision-making
across business functions.

* Al readiness: Structured, reliable data
enables advanced analytics and Al uses
cases deployment.

#5 User

. Conclusions
experience

Artificial Intelligence involves the use of
advanced algorithms and models to analyze
both structured and unstructured data,
generating insights and creative outputs that
enhance decision-making and operational
performance. Al tools are increasingly being
applied across the asset management value
chain, to improve data integration, streamline
operations, and elevate client engagement.
These capabilities drive efficiency, scalability,
and long-term competitive advantage. The
key benefits include:

Customer Experience: Enhances support
and responsiveness through Al-powered
chatbots and virtual assistants.

Innovation: Enables operational efficiency
and reinforces technological leadership.

Insight generation: Empowers data-driven
decision-making based on tailored analytics.

Workflow optimization: Enhances
seamless between Al systems and-human
teams.

Productivity gains: Automates routine
tasks, boosting efficiency and improving
client experience.

Regulatory compliance: Supports
proactive engagement with regulators
through real-time monitoring and
automated reporting.

Maturity map

Differing stages of data maturity in fund management reveal major
trends driving data strategy, Al integration, and the transition from
fragmented data systems to unified, Al-ready platforms.

Data-as-a-service (DaaS) and semantic layers

High

* Abstracted data access with APIs, unified semantics, and embedded data governance.
* On-demand access to clean, contextualized data across systems.

* Possibility to streamline content management.

Al-ready data fabric

* Unified data layer that supports advanced analytics, ML/Al, and self-service access.

* Drives automation, predictive insights, and strategic decision-making.

Centralized data lake

* Aggregation of data into a single, centralized data lake with ETL processes.

* Improves accessibility and standardization, enabling basic analytics.

Moderate

Basic data warehousing

* Introduction of structured databases for centralized storage, but limited
automation, connectivity and reuse possibilities.

* Improves accessibility but still requires manual data input and ETL, lacking
harmonization and integration.

Siloed, manual data entry

* Data manually collected and stored in isolated Excel files or internal systems.

* Error-prone, no ability to have an audit trail, time-consuming, golden record
complexity and consolidation issues.

Low
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Overview of three market trends in integration

Data is fragmented
and manual

Increasing adoption
of artificial intelligence

Data strategy is
becoming more and
more important

Inconsistent data quality: Data from multiple delegates arrives in
heterogeneous formats.

Limited use of central data warehouses: Scattered databases and local
Excel files remain the norm.

No unified view: Difficult to track where data comes from, how it's
transformed, and whether it complies with regulatory expectations.

Data governance is still in early stages.

Al awareness: Fund managers increasingly recognize the impact of Al
and GenAl.

Strategic integration: Al is becoming central to long-term
transformation plans.

Operational impact: Al is set to reshape operations and client interactions.

Implementation Challenges: Upgrading technology, data infrastructure,
and talent remains a complex challenge.

Need for action: Many firms stall at early stages, but proactive adoption is
key to staying competitive.

Strategic value: Conducting officers see clear data strategies as key to tech
ROI, yet data quality remains a challenge

Pace and resilience: Many firms perceive technology progress as slow, with
legacy systems undermining resilience, driving a shift towards integrated
platforms.

Investment focus: Firms plan major IT investments in innovation, especially
in cloud adoption and integration.

into ESG data

ESG data encompasses both quantitative and qualitative information related to
a company’s environmental, social, and governance practices and performance.
Understanding its importance involves examining the main trends shaping its evolution
and adoption in today's market.

Purpose and importance of ESG data

Portfolio monitoring:
Enables tracking of
sustainability performance
across companies.

Risk management: Helps
identify ESG-related risks that
could impact financial returns
or reputational standing.

Accountability: Supports
the ability to hold companies
responsible for their social and
environmental impact.

Regulatory compliance:
Required for global frameworks
like SFDR (EU), SEC ESG rules

(U.S.), and CSRD.

Investor disclosures:
Demands robust data
management systems to
capture and manage ESG

data for mandatory investors
disclosures.

Transparency: Helps build
trust with Limited Partners
(LPs), regulators, and the public
by demonstrating responsible
stewardship.

ESG data management tools: Core features and functional steps

To meet growing regulatory and investor expectations, asset managers and fund managers
are adopting ESG data platforms with the following capabilities:

* Capture ESG metrics from
portfolio companies or cross-
operational systems.

* SaaS/cloud-based platforms
with APl integrations.

Data fragmentation:
Information is spread
across business units often
in unstructured formats,
leading to inefficiencies in
data management.

Lack of standardization:
Different metrics, units,

or frameworks are used
across companies or

* Ensures accuracy,
consistency and
completeness of ESG Data.

Built-in audit trails support
compliance and verification
requirements.

regions, creating often
incompatibilities.

Handling different data
types: Processing qualitative
and quantitative content in

a structured manner is not
always done efficiently.

Generate reports aligned
with major ESG frameworks
(e.g., SFDR, TCFD).

Customizable dashboards
for GPs, portfolio companies,
and LPs enable tailored
insights.

Digital transformation:
Moving from manual/
spreadsheet-based systems
to integrated digital platforms

implying change management

and implementation needs.

Education and upskilling:
Training General Partners
(GPs) and deal teams to
understand and use ESG
data effectively.

* Visualize performance
through dashboards and KPIs
for ongoing monitoring.

Enterprise-grade security
features, including ISO
27001 and SOC 2 Type Il
certifications, safeguard
sensitive data.

Framework alignment:
Choosing reporting tools
that map to the relevant ESG
standards.

Visualization for decision-
making: Using dashboards
to gain real-time insights and
benchmark performance.
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How companies are successful

using data and Al

From strong data governance and Al-driven analytics to modern strategies that boost
operational efficiency, Luxembourg fund managers demonstrate how to transform data
practices to meet regulatory demands and enhance performance.

Luxembourg fund managers are placing increased emphasis
on strong data governance to ensure that operational data
remains accurate, auditable, and fully compliant with regulatory
requirements. To support this, firms are turning to technology
providers that offer automation-driven solutions for regulatory
data management.

Apentis, for instance, provides a platform that focuses on
portfolio monitoring, risk exposure analysis, cost monitoring,
and compliance with investment limits, helping fund managers
meet their compliance obligations more efficiently.

30

Fund managers are increasingly leveraging artificial intelligence
to enhance data quality and accelerate analytics. Al technologies
are being applied to automate data cleansing, reconciliation, and
analysis, significantly reducing manual errors and improving the
speed and accuracy of insights across financial, operational, and
risk-related datasets.

In Luxembourg, firms are already seeing the benefits of these
innovations. Indosuez and Banque de Luxembourg are using
Al to streamline fund data processing and strengthen risk
oversight, improving both efficiency and decision-making. The
Luxembourg Stock Exchange has also embraced Al through its
“Speak Al" initiative, which transforms unstructured regulatory
disclosures into structured data, enabling faster access

to actionable insights and enhancing transparency across

the market.

Leading Investment fund managers in Luxembourg are
automating data ingestion, validation, and normalization
processes to improve data quality, enhance operational
efficiency, and ensure consistency across their ecosystems. By
enabling seamless data flows from both external partners and
internal systems into unified, trusted repositories, these firms
are laying the groundwork for stronger decision-making and
regulatory alignment.

Amundi Luxembourg exemplifies this shift with its SaaS platform
that automates fund data workflows, significantly reducing

the risk of manual reconciliation errors. Similarly, Swiss Life
Luxembourg employs advanced data governance tools to
manage portfolio and compliance data, supporting regulatory
reporting and strengthening internal control mechanisms.

31
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The role of integrations in investment fund
managers' digital transformation

The integration layer serves as a bridge between external data sources and internal
oversight systems, enabling IFMs to enhance transparency, agility, and control in
fund management. To achieve this, the layer relies on three strategic pillars: data
flow, workflow automation, and secure connectivity. Each of them plays a key role in
supporting digital transformation and regulatory compliance.

Data flow tools form the backbone

of the oversight function by linking
external data sources with internal
systems. They collect, transform, and
route data for regulatory purposes,
enabling agile supervision of often
unharmonized delegated functions. If

used appropriately, data flow tools can:

* Streamline oversight: Translate raw
data into efficient oversight workflows
and structured regulatory reporting.

Drive agility: Enhance flexibility in
oversight and reporting processes.

Provide strategic independence:
Separate oversight logic from delegate
systems, avoiding vendor lock-in.

#2 Data #3 Integrations G STHIEE
applications

Workflow management tools coordinate
automated workflows by triggering control
actions, escalating exceptions, and routing
enriched data to the right systems. All of
this is achieved in real time and based

on predefined business rules, and it can
assist with:

* Automation and risk reduction:
Automates oversight, lowering
operational risks.

Compliance essentials: Ensures timely,
structured, and traceable reporting.

Efficiency boost: Improves speed and
accuracy of regulatory responses.

Regulatory alignment: Complies with
CSSF regulatory standards for active and
well-documented oversight.

#5 User

. Conclusions
experience

The data connectivity infrastructure
includes APIs, pipelines, and integration
frameworks that facilitate smooth
communication between internal systems
and external delegates. For Investment
fund managers, this enables secure,
scalable, and real-time interactions with
fund administrators, custodians, and
regulators. The advantages include:

Data sources: Data comes from many
heterogeneous, delegated sources.

Secured transfer: Enables seamless and
secured data transfer across systems.

Scalability: Supports scalability and
onboarding of new delegates or platforms.

* Automation: Reduces reliance on manual
data exchange (e.g., emails, file uploads).

Foundation: Forms the backbone of
automation, orchestration, and data
governance.

Maturity map

Integration maturity in the asset management industry spans

from basic email communication to advanced API platforms and
blockchain solutions. The five maturity steps identified reflect how
companies position with respect to the key industry trends related
to automation, transparency, and APl integrations. The maturity level
also reflects the scalability uplift possibilities.

Comprehensive integration platforms

High

* Integrates trading, compliance, and CRM systems to support seamless operations.

* Boosts data flow efficiency, accelerating trade execution and portfolio management.

APl integration

* Real-time data exchange across portfolio, trading, compliance, and reporting.

* Delivers fast annd secure data access, enabling quicker and more informed decisions.

Blockchain

* Currently applied in transaction validation, smart contracts, compliance
monitoring, and audit trails.

* While not always instantaneous due to consensus mechanisms, it ensures
reliable and tamper-proof data recording.

Secure file transfer (SFTP)

Moderate
I

* Suitable for routine transfers of large datasets or reports with a basic level of
automation.

» Offers greater security than email for sensitive data, though lacks real-time
capabilities.

Basic communication (email)

* A cost-effective solution for basic communications such as investor updates and
internal messaging.

* Convenient but lacks security for sensitive data and is unsuitable for time-critical
communications.

Low
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Integration lacks
automation

Isolated, hard-to-
maintain interfaces

Limited process
transparency and
traceability

Manual oversight prevails: Excel and email remain standard for
monitoring delegate data.

High risk and inefficiency: Reliance on manual processes increases the
likelihood of error, delays, and weak auditability.

Underused automation: Firms are increasingly exploring automation
solutions to improve accuracy and timeliness.

Missed opportunities: Embedding automated checks could significantly
enhance both accuracy and operational speed.

Custom integrations prevail: IFMs often rely on one-to-one delegate
connections using FTP or flat files.

High maintenance costs: Ad-hoc setups are expensive to maintain and
must be rebuilt whenever providers change.

Limited flexibility: Rigid Interfaces restrict adaptability and hinder
innovation.

Fragmented architecture: Without a unified layer, scaling and oversight
remain difficult.

Limited real-time visibility: IFMs often cannot monitor data flows or
control processes in real time.

Oversight blind spots: Teams lack transparency regarding whether
controls have been triggered or applied.

Embedded delegate logic: Key rules, such as NAV checks, are managed by

delegates, reducing control.

Regulatory risk: Insufficient oversight undermines compliance with CSSF
18/698 requirements.

How are Luxembourg investment fund
managers transforming their operations
through integration

Luxembourg fund managers are transforming their operations through integrated data
hubs, automated workflows, and secured connectivity. From real-time data integration
to exception management, practical solutions are implemented to drive regulatory
compliance, operational efficiency, and enhanced oversight across the industry.

Fund managers in Luxembourg are increasingly building
centralized platforms to automate and unify operational and
regulatory data from both internal systems and third-party
delegates. These integrated data hubs enable better visibility,
reduce duplication, and streamline oversight.

Fundcraft, for example, connects stakeholders via APIs to
centralize workflows and improve collaboration. Similarly,
Clearstream leverages secure data pipelines to deliver real-time
data, reducing manual intervention and enhancing operational
transparency.

Robust APIs and data connectivity form the backbone of efficient
communication between Investment fund managers and their
external delegates.

CACEIS Luxembourg collaborates closely with fund managers to
implement secure integration layers that automate the ingestion
of NAVs, trade confirmations, and risk data into centralized
platforms. This automation not only reduces operational risks
but also strengthens audit trails, enhancing overall oversight and
compliance.

Luxembourg IFMs leverage advanced workflow tools to
automate key controls, trigger timely actions, and escalate issues
in real time. This automation accelerates operational processes
while significantly enhancing transparency, enabling teams to
respond swiftly and effectively to emerging risks or exceptions.

Clearstream'’s proprietary platform plays a vital role by efficiently
routing data to compliance and risk management systems,
ensuring timely and coordinated responses. Meanwhile,
LuxFLAG supports sustainability initiatives by automating

ESG compliance and reporting, helping firms meet evolving
regulatory and investor expectations with greater ease.

Timely data integration is essential as regulators demand
frequent reporting and clients expect immediate, actionable
insights.

J.P. Morgan’s fund management team leverages real-time data
synchronization powered by cloud technologies to significantly
reduce reporting delays and enhance the accuracy of
performance dashboards. This approach ensures faster, more
reliable decision-making and transparency for all stakeholders.
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The role of business applications
in investment fund managers'
digital transformation

The business applications layer brings together essential tools that fund managers
use daily to monitor, analyse, and act on data. The key components of application
layers, client centricity and document management highlight a strategic role in

The application layer encompasses
diverse tools that IFMs staff employ

to monitor, analyze, and take action.
This includes workflow tools, legal
drafting, and ESG reporting solutions
that streamline fund management and
compliance:

¢ Data visualization: Turn structured

data into dashboards, reports, and alerts.

* Real-time insights: Enable immediate

exception handling and decision support.

* User empowerment: Let business

users interact with data for greater agility.

improving agility, compliance, and client service.

Client, contract, and service/reporting
request management systems form the
application layer. This offers a unified
framework for managing client lifecycles
and requests:

* Timely communication: Provide quick
updates and handle requests efficiently
to enhance client satisfaction.

Centralized client management:
Keep all client interactions and contracts
in one place for easy access and better
decisions.

Scalable adaptability: Adjust easily to
growing client demands and regulatory
changes, ensuring service quality.

Process efficiency: Simplify onboarding,
contract management, and service
reguests to cut manual work and errors.

A document management system (DMS)
streamlines the handling of documents
to support ensure legal and regulatory
compliance. Operating at the application
layer, it ensures secure access, enforces
strong security protocols, and automates
key document-related tasks. The system
also provides:

Seamless integration: Enhances
processes by connecting with other
systems, boosting efficiency and
compliance.

Automation and productivity:
Automates archiving and retrieval to save
time and reduce errors.

Robust security: Safeguards sensitive
data with access controls and encryption
against unauthorized access.

Al-enhanced capabilities: Combining
DMS with Al enables advanced document
search, automated data extraction,
regulatory review, and fraud detection,
further improving accuracy and

risk management.

Maturity map

Fund managers’ application maturity spans from manual Excel workflows
to advanced Al-powered systems. Industry players have responded in
different degrees of evolution to the market trends related to automation,
integration, and smarter decision-making tools.

Al driven processes

High

* Using Al solutions to predict trends, optimize strategies, and customize customer
experiences through data analysis.

* Requires ongoing technology investment but delivers significant value and
operational agility.

Increasing automation and integration
* Incorporating automation tools and integrated platforms to reduce manual work,
improve accuracy, and accelerate workflows.

* Enables staff to focus on higher-value and strategic activities.

. Deployment of a core business system

* Adopting all-in-one systems, such as ERPs, to consolidate multiple business
operations.

* Enables streamlined processes, accurate data sharing, and more informed
decision-making.

Moderate

Fragmented IT application

* Many companies rely on standalone tools like CRM and accounting software
within their workflows.

* More efficient than manual methods, though they can lead to siloed data and
inconsistent reporting.

Manual processes on Excel and email

* Using tools like Excel and email for financial tracking, scheduling, and internal
communication.

Low

* Accessible and low-cost, but prone to inefficiencies due to errors, and delays.
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Legacy systems: Oversight tools rely on inflexible Excel macros, Access, or
outdated vendor software.

Limited awareness: Teams miss out on tailored market solutions that
boost scalability and efficiency.

Slow Al and automation adoption: Manual checks remain prevalent, while
Al 'and RPA technologies are emerging but not yet widely adopted.

Weak cloud integration: Legacy systems hinder scalability and remote
access due to poor cloud support.

Poor performance: Outdated apps cause slow data processing, delaying
timely decisions.

Fragmented systems: Multiple legacy and specialized apps create
disconnected IT infrastructures.

Data silos: Poor integration traps data in isolated pockets, limiting insights
and analysis.

Inefficient workflows: Disconnected apps disrupt automation, causing
delays and errors.

Inconsistent data formats: Varied formats hinder data harmonization and
reduce reliability.

Scalability: Apps must grow with data and client needs, often needing
major tech investments.

Cost management: Balancing deployment and maintenance costs while
delivering quality services.

Business misalignment: Generic apps may not fit company workflows,
causing inefficiencies.

Integration issues: Poor app integration leads to redundant tasks and
underused tools.

Unlocking value through workforce
and change management

Successfully adopting business applications requires more than just implementing the
right technology; it also demands a tech-savwy workforce and strong change management
practices. This section explores how user readiness and structured transitions play a
critical role in unlocking the full value of IT solutions in fund management.

A workforce's ability to effectively use IT solutions is essential for
maximizing efficiency and productivity within IFMs.

However, limited tech-savviness can often hinder the successful
adoption of sophisticated applications. Employees may struggle
with new tools due to insufficient training or resistance to
change in established workflows.

Bridging the gap between technology and user ability requires
comprehensive training programs and ongoing support to
build a digitally fluent workforce, enabling them to harness IT
solutions effectively.

Adopting an effective change management approach is essential
to successfully integrate new IT solutions within an organization.
Resistance to change can lead to stalled implementations and
hinder overall progress.

To overcome this, clear communication, stakeholder
engagement, and structured plans are necessary to address the
emotional and operational challenges of transitioning to new
technologies.

By prioritizing change management, IFMs can facilitate smoother
transitions, enhance employee buy-in, and ensure the alignment
of new IT deployments with organizational goals.




Executive . #4 Business #5 User .
st 2 nesrations applications

How investment fund managers are
successfully modernizing their operations
through effective tools and applications

Fund managers are modernizing their operations with cloud-native platforms, integrated
reporting tools, and automated workflows. Leading players are replacing legacy systems to
boost agility, collaboration, and regulatory performance.

Luxembourg fund managers are adopting cloud-native SaaS
platforms to automate processes, enhance scalability, accuracy,
and compliance by replacing legacy systems.

Certain fund managers have begun adopting Profidata’s XENTIS
platform to automate data processes, streamline workflows,
and enhance regulatory reporting, strengthening operational
resilience and enabling real-time adaptability.

a4

Fund managers are migrating to integrated, cloud-enabled
platforms to simplify operations, reduce risk, and boost
scalability.

Invesco recently adopted State Street's Alpha platform for real-
time data and integration, mirroring the industry shift to Saas-
based front-to-back-office consolidation for improved efficiency.

The Norwegian Government Pension Fund's use of SimCorp
Dimension shows a move toward automated workflows and
integrated compliance, enhancing collaboration and governance.
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The role of in investment
fund managers' digital transformation

Maturity map

The evolution of user experience in fund management spans from
basic communication to Al-powered personalization, highlighting
key trends in digital tools, automation, and skill development. The
five key stages identified reflect how companies position themselves
in response to market demands for enhanced client engagement,
operational efficiency and tailored digital interactions.

The application layer is where users interact directly with data and tools, whether to
serve clients or manage internal operations, whereas intuitive, role-based interfaces
and Al-driven features enhance both external and internal user experience. Smart UX
design improves agility, collaboration, and client trust, while showcasing the growing
role of Al in personalizing services, streamlining workflows, and reducing friction across
fund management operations. Key aspects of the application layer include external
user experience and internal user experience, both essential for improving client
engagement and operational efficiency in IFMs' digital transformation.

Al-driven and personalized experience

High

Al, chatbots, and machine learning enhance client interactions through
personalized support, predictive insights, and intuitive, seamless interfaces.

Automation and integration

Routine tasks such as billing are automated, with integrated tools and
dashboards delivering a seamless, insight-driven experience.

External UX Internal UX
External UX in fund management uses Al and big data to Internal UX focuses on optimizing tools with role-based
make interactions intuitive, personalized, and transparent, customization, intuitive design, and real-time data to improve
boosting investor trust. It can be used to provide: workflows and collaboration. The advantages of doing so include:
* Personalized services: Tailored digital experiences boost  Streamlined workflows: Simplified UX speeds up task
client satisfaction and loyalty. completion and reduces process complexity. o . B
= . Cloud adoption and mobile access
* Transparency and trust: Clear processes build client trust Enhanced collaboration: Role-based dashboards and real- ]
and reliability. time data improve teamwork and information sharing. 3 Cloud platforms and mobile access enable real-time updates, online
. R L , = payments, and flexible, user-friendly experiences.
* Competitive advantage: Al-driven insights help fund Lower training costs: Easy interfaces enable faster
managers offer innovative, market-differentiating solutions. onboarding and reduce training time.
Improved efficiency: Intuitive design lessens errors and
boosts productivity.
The role of artificial intelligence in user experience
Artificial intelligence plays an increasingly important role in enhancing both external and internal user experiences . Early digital adoption
by enabling real-time insights, automating routine tasks, and promoting smarter collaboration across fund . . s : L
y g - gnts, g ! P g Basic software streamlines some administrative tasks but remains siloed,
management operations. R . .
unintuitive, and lacks integration.
Enhanced transparency: Operational efficiency: Optimized collaboration: Skill development:
Al enables real-time analysis Al automates routine Al prioritizes relevantdataand  To fully leverage Al, fund . L .
and smarter decision-making,  processes, reducing costs updates dashboards in real managers must strengthen Basic communication (email/phone)
helping build investor trust. and errors while driving time, enhancing teamwork critical thinking and data .
) ) . ) ) ) z A number of IFMs rely on manual processes, paper documents, and in-person
innovation. and decision quality. literacy skills. 3 L
S or phone communication.
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* Al and big data: Real-time insights combined with predictive analytics
empower users make faster and more informed decisions.

* Al agents: Automate routine tasks, reduce errors, empower teams to focus
on strategic, high-value activities.

* Digital transformation: Luxembourgish IFMs are upgrading interfaces to
ensure seamless data access across teams.

* Human talent development: Luxembourgish IFMs focus on soft skills and
technology training to stay agile in an Al-driven environment.

* Client-experience customization: Al insights enable tailored
recommendations, boosting client satisfaction and engagement.

« Simplified digital interfaces: Firms use UX trends and user feedback to
design more intuitive navigation for all users.

* Workflow automation: Automation streamlines processes, boosts
productivity, and enhances user experience by reducing manual tasks.

* Culture of innovation: encouraging tech experimentation fosters agility,
collaboration, and better user-focused tools.

Conclusions

How investment fund managers are
using user experience to improve
client experience

Fund managers are increasingly using Al personalization, interactive visuals, voice
interfaces, and omnichannel access to improve client experience.

®

Al-driven customization

Wealth platforms are increasingly leveraging Al to deliver
personalized investment strategies and real-time advice to their
clients. Leading firms such as Vanguard, UBS, and Goldman
Sachs utilize Al technologies not only to tailor guidance for
individual investors but also to support their staff and automate
various fund management activities.

®

Voice and conversational interfaces

A number of fund managers have begun adopting voice
interfaces for hands-free finance management, significantly
enhancing accessibility and convenience. A leading example
of this technology is Bank of America’s Erica, an Al-powered
financial assistant that demonstrates the potential of voice-
enabled tools in transforming financial services.

®

Interactive data-visualization

Fund platforms increasingly use interactive visuals, such as
charts and dashboards, to help clients better understand their
portfolios and track performance. For example, BlackRock's
Aladdin Wealth platform provides interactive visuals that offer
clearer insights into risk and portfolio composition, enhancing
transparency and client engagement.

®

Omnichannel consistency

Fund management firms are increasingly embracing
omnichannel strategies to deliver seamless access and
transactions across mobile, web, and desktop platforms.
Leading institutions like Morgan Stanley and UBS provide clients
and advisors with shared dashboards and a consistent user
experience across apps, websites, and phone channels, ensuring
smooth and integrated interactions.
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Digital transformation in the asset management sector, particularly among
Luxembourg IFMs, has evolved from a discretionary upgrade into a strategic
imperative. It is essential for enhancing competitiveness, resilience, and
client focus in a rapidly evolving market. It is also, in the long run, a vital
element to cope with cost pressure. As outlined throughout this exploration,
the journey toward digital maturity involves overcoming significant
challenges across five key dimensions: infrastructure, data, integrations,
business applications, and user experience. While many firms still rely on
legacy systems and manual processes, encouraging momentum is emerging
as they adopt cloud-native infrastructures, Al, and automation to replace
fragmentation with integrated platforms.

In infrastructure, investments in cloud technology and cybersecurity are
reshaping operational capabilities by enabling scalable, secure environments
that support innovation, comply with stringent regulatory standards, and
meet increasing bespoke client demands.

Within the data dimension, robust strategies strengthen decision-making
and compliance, while Al integration promises to further transform
operations. Effective integration approaches mitigate risks by automating
workflows and ensuring seamless connectivity, thereby maximizing oversight
and transparency. Additionally, modern business applications combined with
enhanced user experiences and driven by Al innovation, improve efficiency,
collaboration, and client satisfaction.

However, successfully navigating this transformation requires
comprehensive change management, modernization of working methods,
and continuous workforce skill development to fully leverage advanced

IT solutions. Asset managers must prioritize fostering a culture of agility
and innovation while investing in ongoing training initiatives to meet
evolving technological demands. Through the strategic adoption of digital
tools, Luxembourg IFMs can transform their operations, drive sustainable
growth, and maintain a competitive edge in today's dynamic asset
management landscape.

#1 Infrastructure

User experience #2 Data

#4 Business applications #3 Integrations
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