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Introduction
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Since the advent of electronic point-of-sale (POS) systems in 
the 1970s, the retail environment has been in a continual 
state of technology-driven transformation. And so have 
consumer buying habits.

In the 21st century, brick-and-mortar has long since given 
way to the online order, but the architecture underpinning 
this shift still lacks cohesion. 

Interconnected legacy systems dictate agility. Disconnected 
channels and systems struggle to adapt. Rollouts lag 
behind demand.
 
This has landed established retailers in a tricky position. 
While new market entrants can build their technology stack 
from scratch using modern approaches, long standing 
industry players must somehow update their offerings while 
also maintaining deeply entrenched legacy tools.



This paper examines where these challenges can become 
opportunities and the resulting, real-world implications for 
retail businesses. 

Rather than advocating for any particular solutions or tools, 
we aim to provide a practical framework for understanding 
and evaluating the decisions facing retail technology leaders. 
Our analysis covers current operational challenges, modern 
consumer demands, transformation strategies and emerging 
technologies – with a focus on implementation and risk 
management.

Regardless of technological change, the fundamental goal of 
retail remains constant: efficiently connect consumers with 
products while driving sustainable profits. 

The challenge? Determining which tools might best achieve 
that goal in an increasingly dynamic environment. 

Managing operational and customer information 
across increasingly disparate channels – without 
breaking regulatory compliance.

Two financial and operational 
tensions define today’s 
retail-tech landscape.

The conflict between system stability and the agility 
needed to meet consumer expectations. 

Adopting modern approaches is a complicated task, then – one requiring 
careful consideration of business continuity, risk management, and 
return on investment. The promise of composable commerce, the rise of 
AI, and an ever-increasing onus on sustainable practices only serve to 
complicate things further.
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1. The current state of 
retail technology

 © 2025 Zühlke  Retail CTO Playbook	 |	 The current state of retail technology			      5

Before we can build out a framework 
for the future of effective retail tech 
transformation, we need to know how 
things stand. 

In 2025, the retail sector’s 
infrastructural challenges play out 
across six key battlegrounds:

• Complex technical landscape

• Data source proliferation

• Decreased operational efficiency

• Rising costs

• Human and cultural factors

• Security and compliance challenge



Many retailers maintain hundreds or 
thousands of custom integrations, 
each requiring ongoing attention – 
and each presenting potential points 
of failure.
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The situation
The current retail technology landscape reflects 
decades of incremental investment and adaptation, 
resulting in a complex, spaghetti-like mix of 
interconnected systems that pose significant 
operational challenges. 

At the core of most established retail operations lie 
enterprise resource planning (ERP) systems, often 
implemented in the 1990s or early 2000s, which 
continue to serve as the system of record for critical 
business functions. While reliable for their original 
purposes, these systems were designed in an era 
when retail channels were delineated, consumer 
expectations for real-time information were more 
limited, as was the scale of online transactions.

The challenges
The challenge of legacy architecture is particularly 
evident in the contrast between traditional, 
monolithic systems and today’s composable 
approaches. Traditional, monolithic system 
architectures typically enforce tight coupling 
between components, making it difficult to update or 
replace individual capabilities without risking system-
wide disruption.  
 
For instance, a simple change to checkout 
functionality might require extensive testing and 
validation across the entire platform, significantly 
increasing the cost and risk of innovation. 

 
This technical debt challenge manifests in ageing systems 
and the accumulated complexity of integrations and 
customisations built over time. 
The cost of maintaining these integrations, meanwhile, 
often consumes a significant portion of technology 
budgets, limiting resources available for innovation and 
improvement.

The opportunities
Tomorrow’s leading retailers will modernise through a 
gradual shift to a microservice, composable architecture, 
enabling different functions to innovate independently. 
Backed by hybrid and cloud solutions, this will allow 
businesses to bridge old and new systems while reducing 
infrastructure costs and delivering a unified data layer – 
one built for richer analytics and customer insights.  
 
The sector’s technical debt is an opportunity for system 
standardisation, where retail innovation is accelerated in 
contained testing environments.   

1.1 Complex technical landscape

https://www.zuehlke.com/en/industries/commerce-retail
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It’s nearly 20 years since the phrase 
‘data is the new oil’ was coined, 
but even today only a few retailers 
are taking full advantage of data 
throughout their business.

The situation
Data transformation – from an operational byproduct to a 
strategic asset – represents one of the most significant shifts in 
retail technology over the past decade. This evolution reflects 
the exponential growth in available data and the increasing 
sophistication of tools and techniques for extracting value from 
that data.

The challenges
Data is now internal and external. Data a business collects 
internally, and external data from third-party channels like 
social media, are both hugely important; retailers need to 
master the former in order to react properly to the latter. 
Customer interactions may generate dozens of data points 
across multiple systems, from initial browsing behaviour to 
purchase decisions, fulfilment preferences, and post-purchase 
interactions. 

There’s enormous complexity in managing and integrating these 
diverse data streams. Legacy systems, often designed for 
periodic batch processing, struggle to meet the demands of 
real-time data access and analysis. So, the challenge of 
maintaining data consistency across an expanding array of 
customer touchpoints has become a critical 
operational concern.

1.2 Data source proliferation
The opportunities
Modern retailers must manage an 
unprecedented volume and variety of 
information, from traditional transaction 
records to real-time customer interaction data, 
environmental sensors, and social media 
sentiment. But doing so can yield great results.

Businesses that effectively combine data 
streams can, for example, use information from 
physical stores to inform online offers – and 
vice versa. This real-time data synchronisation 
presents real opportunities for personalisation 
and upselling as customers increasingly move 
freely between channels.

https://www.zuehlke.com/en/expertise/data-ai-solutions
https://www.zuehlke.com/en/expertise/data-ai-solutions
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The situation
Current retail technology architectures often result in 
operational inefficiencies. Data silos between systems 
require manual intervention and reconciliation, leading to 
what industry practitioners term the ‘swivel chair 
integration’ – where employees must access multiple 
systems to complete basic tasks or share information.  

The challenges
Real-time inventory management, a crucial capability in 
modern retail, illustrates the crux of today’s operational 
challenges. A single inventory update may need to 
propagate through multiple systems: the point of sale, the 
e-commerce platform, the warehouse management system, 
and various marketplace integrations.  
 
Delays or failures in this synchronisation can lead to 
customer disappointment or lost sales, while the complexity 
of these interactions increases exponentially with each new 
sales channel. System performance presents another 
significant operational challenge. Legacy systems, designed 
for batch processing and daily reconciliation, struggle to 
meet real-time data access and daily reconciliation, struggle 
to meet real-time data access and processing demands.
 

The opportunities
Retailers that implement real-time middleware solutions 
will eliminate manual data entry tasks, transform 'swivel 
chair' processes into automated workflows and deploy 
modern architectures that handle peak loads more 
effectively.  
 
These improvements can unlock true omnichannel 
inventory visibility, allow staff to focus on higher-value 
activities, reduce error rates in critical business processes 
and create a foundation for dynamic pricing and 
personalisation features.

1.3 Decreased operational efficiency
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The situation
The complexity of retail operations often necessitates 
hybrid approaches, maintaining some systems on-
premises while moving others to the cloud, further 
increasing operational complexity – and muddying the 
waters when it comes to cost.

The challenges
The impact of system limitations on business agility 
represents a hidden but significant cost. The inability to 
quickly implement new capabilities or adapt to changing 
market conditions can result in lost opportunities and 
competitive disadvantage.  

License fees for legacy systems often increase over time, 
for example, while those systems deliver diminishing 
business value. The cost of maintaining custom 
integrations and managing technical debt consumes an 
increasing share of technology budgets, limiting 
investment in new capabilities. 
 
And, while cloud migration offers potential long-term 
benefits, it can present significant near-term costs. Cloud 
computing’s variable cost model requires new capacity 
planning and resource management approaches. 
Traditional retail peak periods, such as holiday seasons or 
promotional events, demand a balance between 
adequate capacity and managing costs. This includes 
sophisticated workload scheduling, resource allocation, 
and capacity reservation approaches.

The opportunities
Cost optimisation – particularly in cloud environments 

– extends beyond simple resource management. But 
that truth cuts both ways; organisations that carefully 
consider data transfer costs, storage tiering strategies, 
and the implications of architectural choices on 
operational costs will reap untold efficiency gains.

Planning and process are key. 

Sophisticated approaches to cloud and cost 
optimisation – ones that align technical decisions with 
business value creation – will mean operational wins 
that ripple throughout the business.

By focusing on value-driven transformation rather 
than simple 'lift and shift' approaches, organisations 
can optimise technology spending, reduce technical 
debt, and create a more agile foundation for 
innovation.

1.4 Rising costs

Sophisticated approaches to cloud 
and cost optimisation – ones that 
align technical decisions with 
business value creation – will 
mean operational wins that ripple 
throughout the business.

https://www.zuehlke.com/en/expertise/cloud-transformation
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The situation
Technical challenges are matched, and often 
exceeded, by human and organisational obstacles 
facing retail technology transformation. The retail 
workforce, traditionally focused on customer service 
and merchandising skills, must now adapt to 
increasingly technical roles.  

Store associates must operate multiple systems 
efficiently while maintaining personal customer 
connections. Technology teams must bridge the gap 
between maintaining legacy systems and 
implementing modern solutions, requiring an 
increasingly rare combination of skills.

The challenges
While retailers can often find technologists familiar 
with current platforms and methodologies, finding 
professionals who understand the technical 
landscape and the specific requirements of retail 
operations proves more difficult. This skills gap 
affects both the planning and execution of 
technology initiatives.  
 
Retail operations rely on consistent, reliable system 
performance, particularly during peak trading 
periods. This operational imperative can create a 
conservative approach to technology change, where 
the potential risks of transformation outweigh the 
perceived benefits. Additionally, the distributed 

nature of retail operations, often spanning multiple 
locations and time zones, complicates the implementation 
of new systems and processes.

The opportunities
Developing comprehensive training programs that bridge 
technical and retail operational knowledge could help 
create a valuable hybrid workforce – one capable of 
driving innovation while maintaining customer focus.  
 
Managed thoughtfully, this would unlock career paths 
that attract technology talent interested in retail's unique 
challenges.

1.5 Human and cultural factors



The situation
Modern retail operations face increasingly complex 
security and compliance requirements. The 
regulatory and industry-specific compliance 
environments are ever-changing, presenting retailers 
with a moveable feast of boxes to tick.

The challenges
Legacy systems, designed before modern security 
threats emerged, require constant updating and 
monitoring to maintain adequate protection. 
Payment card industry (PCI) compliance, meanwhile, 
is particularly challenging in retail environments – 
demanding ongoing investment in security measures 
and audit procedures. 
 
Data protection regulations vary by jurisdiction, 
adding another complexity to retail technology 
operations. Systems designed for simpler regulatory 
environments struggle to meet current requirements 
for data privacy, consent management, and 
information security.  

1.6 Security and compliance 
challenges

The opportunities
The big opportunity here is to turn data protection 
into a customer value proposition. Implementing 
modern security architectures can turn compliance 
from a burden into a business advantage.  
 
Advanced encryption, built to streamline PCI 
compliance with privacy-by-design principles, will 
foster inherently trust-based customer relationships.
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Key takeaways
• Legacy systems create opportunities for strategic modernisation 

• Data management is becoming a key competitive differentiator 

• Human capital increasingly requires a blend of retail and technical skills 

• Cloud economics demand new cost-management approaches 

• Security challenges can become trust-building opportunities 

 © 2025 Zühlke  Add the title of the paper on the master page 12
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• Embrace composable commerce principles

• Harness data analytics and AI innovation

• Manage risk intelligently

• Enhance compliance in tandem

• Build trust architecture for customer confidence	

2. Retail CTOs' strategic 
imperatives in 2025

Capitalising on the opportunities we’ve 
outlined means spinning many plates, 
but it also means strategically ironing 
out wrinkles that will benefit retailers 
and their customers alike.

 

Modernising systems – and meeting 
consumer expectations – hinges on 
prioritising five process-driven pillars.
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2.1 Embrace composable 
commerce principles

Modern composable architecture, exemplified by the 
MACH principles (Microservices, API-first, Cloud-
native, and Headless), offers a fundamentally 
different approach to commerce management. By 
unpacking retail functionality into independent, 
interchangeable components, organisations can 
evolve their capabilities incrementally while 
maintaining operational stability.

Composable commerce treats business capabilities 
as modular building blocks that can be selected, 
implemented, and replaced independently. Each 
component, whether a product information 
management system, checkout service, or inventory 
management module, operates as an independent 
service with well-defined interfaces. 

https://www.zuehlke.com/en/insights/composable-commerce-understanding-retails-new-architecture-paradigm
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Even aside from cost optimisation, composable 
commerce enables several key benefits:

Rapid innovation: Retailers can quickly test and 
implement new capabilities by adding or modify-
ing specific components 

Risk management: Component isolation reduces 
the impact of changes and enables gradual system 
evolution

Vendor independence: Retailers can select best-
of-breed solutions for each capability rather than 
being locked into single-vendor platforms

By unpacking retail functionality 
into independent, interchangeable 
components, organisations can evolve 
their capabilities incrementally while 
maintaining operational stability.
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2.2 Harness data analytics 
and AI innovation

The proliferation of retail analytics software 
signposts growing data sophistication in the industry. 
Many modern retail organisations have moved 
beyond traditional reporting and business 
intelligence and now embrace predictive and 
prescriptive analytics. 

These advanced capabilities enable retailers to 
anticipate customer behaviour, optimise operations, 
and automate decision-making processes in 
previously impossible ways. 
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Crucially, AI-enabled CRM, contact 
centre and customer experience 
management suites have all folded new, 
AI-enabled workflows into their offerings. 
These benefits manifest across several 
pioneering tech-retail areas.

i. Demand forecasting
AI-driven forecasting systems integrate traditional 
sales history with a wide range of external factors, 
from weather patterns to local events and social 
media trends. Machine learning models then 
continuously adjust these predictions based on real-
time data, enabling more accurate inventory planning 
and reduced stockouts. The sophistication of these 
systems reflects both the availability of more 
detailed data and the development of more powerful 
analytical tools.

ii. Behavioural analysis
Retailers can now predict not just what customers 
might buy, but when they will likely make purchases, 
through which channels, and under what 
circumstances. These predictions enable 
personalised interventions and targeted marketing 
efforts, though they must be carefully balanced 
against privacy considerations and regulatory 
requirements. 

iii. Customer service
Generative AI enables retail companies to scale their 
customer service, providing a high-touch experience 
without proportional increases in staffing. For 
example, by using generative AI to automate the 
process flow of answering frequently asked 
questions, retailers can free up human agents to 
handle more nuanced or sensitive enquiries – and 
allow retailers to offer round-the-clock service 
without escalating costs. 

iv. Personalisation
AI unlocks advanced personalisation capabilities that 
allow retailers to tailor experiences to individual 
customers as they move across channels. By 
analysing vast amounts of customer data – including 
purchase history, browsing behaviour, social media 
activity, and more – AI can accurately predict 
preferences and behaviours. This enables retailers to 
offer hyper-specific recommendations, targeted 
marketing messages, and tailored discounts. 
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Navigating AI challenges 
in retail

Implementing generative AI isn’t without operational 
and ethical challenges. In customer service 
environments, for example, AI responses must be 
accurate and aligned with brand messaging. 
Maintaining the AI model's accuracy requires 
consistent training and updates based on evolving 
customer language and product catalogue changes, 
requiring ongoing data management and quality 
control. 

Another logistical concern is the handover process; 
when AI cannot resolve an enquiry, a seamless 
transfer to a human agent – with robust escalation 
protocols – is essential if retailers want to avoid 
customer frustration. 

Then there’s privacy. Generative AI can gather and 
interpret personal data to personalise interactions, 
but retailers must confidently adhere to privacy 
regulations like GDPR and CCPA. Ensuring that AI-
driven interactions respect user privacy requires 
implementing clear consent management and data 
handling practices. Moreover, transparency is crucial; 
customers need to understand when they’re 
interacting with AI. Ethical considerations also 
extend to bias and fairness. 

AI systems trained on historical data may 
inadvertently reinforce biases, affecting customer 
experience and inclusivity. 

Consumers are becoming increasingly sophisticated 
about data usage, leading to higher expectations for 
transparency and control. Retailers need to balance 
the potential value of advanced analytics against 
these evolving customer expectations, and that will 
require ongoing investment.
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The backbone of AI-driven personalisation is a 
sophisticated data architecture that enables real-time 
data ingestion and analysis. From a technical 
implementation standpoint, retailers might use hybrid 
cloud architectures and edge computing to process data 
close to the point of interaction, reducing latency and 
enabling faster responses.
 
AI-driven personalisation requires robust integration with 
Customer Relationship Management (CRM) systems, 
inventory databases, and marketing automation 
platforms to provide a consistent and unified customer 
experience. By leveraging machine learning algorithms, 
retailers can adjust offers based on real-time data, such as 
changes in stock levels, location-based promotions, or 
trending products. 
  
Real-time personalisation places significant demands on 
system performance and data synchronisation, especially 
in omnichannel retail environments. Ensuring consistency 
across channels (like physical stores, mobile apps and 
websites) requires close coordination between various 
systems and vendors. 
  
As generative AI and personalisation technology evolve, 
retailers must approach these tools strategically. 
Balancing innovation with ethical considerations will be 
key to sustaining customer trust and ensuring compliance. 
Investing in data governance frameworks, training teams 
on responsible AI practices, and creating transparent 
customer data policies will become essential to future-
proofing AI implementations. 
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2.3 Manage risk 
intelligently

The technological risk landscape in retail has 
expanded dramatically with the adoption of cloud 
computing, mobile technologies and integrated 
digital systems. Each new capability introduces 
potential vulnerabilities that must be understood and 
managed; the interconnected nature of modern retail 
systems means that vulnerabilities in one area can 
have cascading effects across the entire organisation.

For example, since retailers increasingly depend on 
real-time digital operations, the cost of system 
downtime is incredibly high. Outages potentially 
affect not just immediate sales but also customer 
trust and brand reputation, and this dependency 
requires sophisticated approaches to system 
resilience – including redundancy planning, disaster 
recovery capabilities, and business continuity 
management.

Composable architecture mitigates traditional risks 
in one stroke but introduces new considerations with 
another. Whilst modularity can reduce the impact of 
individual component failures, this architectural 
approach requires sophisticated API management 
and monitoring capabilities to maintain system 
stability and security.
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Risk management in composable environments 
must address the following:

Interface stability and version management

Component isolation and fault containment

Security across distributed services

Data consistency in distributed operations

Vendor and component lifecycle management
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Compliance is an ever-changing landscape – one that 
demands retailers cover two distinct bases: comprehensive 
data governance and up-to-the-minute regulatory 
adherence:

i. Data governance and ethics
Retail data’s strategic value requires robust governance 
frameworks that address both technical and ethical 
considerations. The former must be covered by data quality 
and accessibility measures, while also maintaining security 
and performance. This includes establishing precise data 
collection and management standards, implementing 
effective quality control processes and maintaining 
appropriate security controls.

For the latter, retailers must establish ethical frameworks for 
customer data use that go well beyond basic regulatory 
compliance. These considerations include algorithmic fairness, 
data use transparency and clear accountability for data-
related decisions. The challenge? Balancing the potential value 
of data analytics against ethical considerations and 
customer trust.

Privacy directives add another layer of complexity to 
things. Retailers must now use far-reaching data 
analytics to remain competitive, while also managing 
consent, tracking data usage, and responding to 
customer requests for information access or deletion.

ii. Regulatory compliance
The regulatory environment for retail technology 
continues to fragment, with requirements varying by 
jurisdiction and business type. That means 
organisations must navigate an increasingly intricate 
web of regulations – covering data protection, privacy, 
accessibility, and environmental impact.

Complying with multiple privacy frameworks, often 
with conflicting requirements, creates inherent 
operational complexity. Success here means 
implementing systems to manage consent, track data 
usage and support data subject rights across multiple 
jurisdictions.

Payment security compliance also remains a critical 
concern, with requirements evolving as new payment 
technologies emerge. Implementing PCI, DSS and similar 
standards requires system-level security design. 

2.4 Enhance compliance 
in tandem



Curating and maintaining customer trust requires a security 
approach that goes above and beyond basic measures. 
Modern retail organisations must implement a full ‘trust 
architecture’ – encompassing data protection, privacy 
management, and transparent business practice 
communications. 

But trust architecture has significant technical requirements. 
Systems must maintain detailed audit trails, while also 
supporting customer control over their personal information. 
The need to support data portability (and the right to be 
forgotten) creates particular challenges in system design and 
data management. These requirements must be balanced 
against operational efficiency and the ability to deliver 
personalised customer experiences.

Privacy-enhancing technologies have become increasingly 
important in building customer trust. Differential privacy, 
homomorphic encryption, and secure multi-party 
computation enable retailers to derive valuable insights 
from customer data while protecting individual privacy. 
Implementing these technologies requires sophisticated 
technical capabilities and, once again, careful attention to 
system design.

2.5 Build trust architecture 
for customer confidence
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Key takeaways
• Composable architecture can unlock modular modernisation 

• AI and data analytics drive personalisation and operational efficiency

• Risk management must evolve with increasing system complexity

• Compliance requires both technical governance and ethical frameworks

• Trust architecture is becoming fundamental to customer relationships
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Successful retail technology 
transformation requires a carefully 
structured approach that balances 
the need for innovation with ongoing 
stability. 

We believe that comprehensive 
implementation planning is vital for 
any business looking to marry legacy 
systems, emerging technologies, and 
evolving customer expectations.

To that end, we have outlined the 
following nine-part framework – 
designed to address and overcome the 
industry’s core challenges of technical 
efficacy, change readiness and risk 
management.

• Investment prioritisation

• Assessment and planning

• Architecture and design

• Modern delivery

• Implementation

• Quality assurance and testing

• Change management and training

• Measurement and optimisation

• Partnership and ecosystem strategy
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3. Zühlke’s retail technology 
transformation framework
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Retail sector technology investment must balance 
competing priorities while focusing on value creation. 
A structured approach to investment prioritisation, 
considering immediate needs and long-term strategic 
objectives, requires robust frameworks.

Investment evaluation should consider four key dimensions: 

• Business value creation
• Technical foundation building 
• Risk management
• Future optionality 

Business value encompasses financial returns and strategic advantages. A 
strong technical foundation considers how investments contribute to overall 
architecture evolution. Risk management addresses both operational and 
strategic risks, while future optionality evaluates how each investment 
enables or constrains future change.

The sequencing of investments becomes crucial for success. That means 
prioritising investments that address critical operational needs while also 
building foundations for future capabilities. This might mean prioritising data 
infrastructure over customer-facing features, or integration capabilities over 
new functional modules. 

The key lies in understanding dependencies and building in a logical sequence.

3.1 Investment prioritisation



Knowledge is power. Assessment here means 
understanding the technological landscape – including 
system capabilities, technical debt, integration 
requirements and operational dependencies. 
Organisational capabilities, workforce readiness and 
cultural factors all impact implementation success, so they 
need to be included when auditing the status quo.

Capability mapping has become a crucial tool in technology 
planning. Organisations must understand not just what 
systems they have but how these systems contribute to their 
business capabilities. This mapping helps identify critical 
dependencies, potential risks, and opportunities for 
improvement. The process requires concerted involvement 
from both technical and business stakeholders.

Gap analysis in modern retail technology needs to cover 
multiple dimensions. Beyond basic functional requirements, 
organisations will want to evaluate their ability to support 
and use emerging capabilities (like real-time analytics, 
personalisation, and omnichannel operations). That’s 
alongside non-functional requirements such as performance, 
scalability, and security. 

The resulting assessment will provide a rock-solid foundation 
for roadmap development.

3.2 Assessment 
and planning
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From a system architecture standpoint, flexibility, 
adaptability, operational stability and performance are all 
paramount. That means outlining a framework that can 
support current operations and enable future innovation 
without upsetting day-to-day operations.

Composable architecture principles have emerged as a 
critical strategy for managing retail technology complexity. 
This approach enables organisations to break down 
monolithic systems into manageable components that can 
be updated or replaced independently. However, successful 
implementation requires careful attention to interface 
design, service contracts and integration patterns.

Design patterns for retail technology should cover 
technical and operational requirements. Systems must 
support high availability, real-time processing and seamless 
integration – all while maintaining appropriate security 
controls and audit capabilities. This challenge extends 
beyond individual systems to include the entire tech 
ecosystem, and that requires careful attention to inter-
system dependencies and interaction patterns.

3.3 Architecture and design

Systems must support high availability, real-time 
processing and seamless integration – all while 
maintaining appropriate security controls and 
audit capabilities.
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Composable commerce architecture offers 
a few key architectural benefits:

Actually implementing this architecture, 
meanwhile, requires paying careful 
attention to three core technical areas:

Service independence: Each business capability operates as 
an independent service with well-defined interfaces. This 
independence enables teams to modify or replace individual 
components in isolation.

1.	 Interface design: APIs must be carefully designed to 
support current requirements and future evolution.

2.	 Integration patterns: Organisations must proactively 
maintain system cohesion – while also preserving 
component independence. 

3.	 Data management: With functionality distributed 
across components, maintaining data consistency 
becomes crucial. It’s important to implement 
sophisticated data management processes, including 
event sourcing, Command Query Responsibility 
Segregation (CQRS) and distributed transaction 
management.

API-first design: All functionality is exposed through 
consistent, well-documented APIs. This approach enables 
rapid innovation.

Cloud-native architecture: Systems are designed to leverage 
cloud capabilities for scaling, reliability, and operational 
efficiency. 

Headless implementation: The separation of front-end 
experiences from back-end services enables rapid innovation 
in customer interfaces.
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Continuous delivery requires sophisticated 
deployment orchestration, with planning that 
considers operational metrics, risk factors and the 
business calendar. Implementing progressive 
deployment strategies enables an organisation to 
maintain development velocity while managing 
operational stability.

Automating deployment and operational processes 
requires business process validation and 
performance verification. That means implementing 
comprehensive testing frameworks that validate 
both the technical functionality and business 
outcomes of any given process – like checkout flows, 
inventory updates, and pricing calculations.

3.4 Modern delivery
Modern retail technology requires 
sophisticated approaches to software 
delivery. DevOps practices, which 
combine IT and software development 
practices, can enable organisations to 
maintain rapid innovation while ensuring 
operational stability. Automated testing 
frameworks that understand retail 
processes, deployment strategies that 
minimise risk to trading operations, and 
monitoring systems that provide early 
warning of potential issues are crucial.

https://www.zuehlke.com/en/expertise/devops
https://www.zuehlke.com/en/expertise/software-engineering
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We can strategise implementation by considering five
important factors:

Change sequencing – in which the implementation order 
is carefully planned – becomes particularly critical in retail 
technology implementation. Sequencing must consider 
technical dependencies, business cycles, resource 
availability, and risk factors. Crucially, the resulting plan 
needs to be able to adapt to changing circumstances.

Resource management presents particular challenges in 
technology implementation. Organisations must balance 
the need for specialised skills with budget constraints and 
availability limitations. The implementation strategy must 

3.5 Implementation 
Implementing retail technology 
transformation requires a carefully 
orchestrated approach that maintains 
business continuity while enabling 
change. Organisations must develop 
implementation strategies with phased 
approaches, allowing for the controlled 
introduction of new capabilities.

include plans for internal resource development and 
external partnership leverage, often requiring 
sophisticated project management capabilities.

Governance frameworks for retail technology must 
support transformation while maintaining 
appropriate control. Developing approaches that 
enable innovation and experimentation, while 
managing risks and ensuring compliance, requires 
new governance models.

Risk management approaches must also evolve to 
address new types of risk – while maintaining 
protection against traditional threats. This includes 
developing capabilities for evaluating and managing 
new risks associated with the latest technologies 
while maintaining adequate controls over core 
operations. 

Decision-making frameworks must evolve to 
support faster response while maintaining 
appropriate oversight. This includes developing new 
models for technology investment decisions, 
architecture evolution choices, and innovation 
investments. 



 © 2025 Zühlke  Retail CTO Playbook	 |	 Zühlke’s retail technology transformation framework			   32

Caching approaches that balance 
data freshness against performance 
requirements mean consideration of 
cache placement, invalidation strategies, 
and consistency.

Integration testing is vital in a world where retail systems 
are interconnected. Individual system functionality and 
end-to-end process execution – across multiple systems 
and channels – are equally important to test, and both 
require sophisticated test automation capabilities. 

Performance testing in this setting needs to address both 
normal operations and peak load scenarios, so 
organisations must verify system capabilities to handle 
seasonal variations, promotional events, and unexpected 
surges in demand. 

3.6 Quality assurance and testing

Quality assurance imperatives are wide-
reaching, and need to include business 
process validation, performance verification, 
and security assessment. Comprehensive 
testing frameworks are ones that can 
evaluate technical functionality and business 
impact across multiple channels 
and touchpoints.

The distributed nature of modern retail architecture 
creates unique performance challenges that require 
tailored optimisation approaches. Comprehensive 
performance engineering strategies, built to address 
technical efficiency and business impact, should 
understand and adapt to the performance implications of 
any architectural choices.
 
In distributed retail environments, cache strategy 
becomes particularly critical. Caching approaches that 
balance data freshness against performance 
requirements mean consideration of cache placement, 
invalidation strategies, and consistency. 
That goes for relatively static product information as well 
as highly dynamic data points like inventory levels.
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The training requirements for any modern technology deployment are 
notoriously complex. Alongside the technical ‘how to’ of day-to-day 
system use, tech literacy should include business aims, security 
requirements, and compliance obligations. 

Training programs need to meet diverse audience needs while 
maintaining consistency in areas like security awareness and 
compliance requirements. That goes for initial training and ongoing 
skill development.

Stakeholder management is another side of this same coin. Effective 
communication with multiple stakeholder groups, each with different 
concerns and requirements, ought to be able to address external 
partners, vendors, and customers – each with a tailored approach. 

3.7 Change management 
and training
The human aspect of technology implementation 
often proves more challenging than its technical 
considerations. Change management programmes need 
to address technical skills development and cultural 
adaptation – with communication strategies, training 
programs and support mechanisms in place to enable 
smooth deployment and operation.
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Technological deployment in a business setting is a game 
of continuous improvement, rather than a one-and-done 
solution. That means implementation frameworks need 
mechanisms for capturing learnings, improvement 
opportunities and feedback. And that requires ongoing 
attention to system performance, user feedback, and 
business outcomes.

A robust measurement and adaptation framework 
enables the evaluation of technical and business 
outcomes while supporting continuous improvement and 
adaptation. Metrics and KPIs that span technical 
performance, business value creation and organisational 
capability development are the building blocks of this 
ongoing assessment:

• Immediate metrics: System performance and 
      operational efficiency 
• Intermediate metrics: Business value creation and
      capability development 
• Long-term metrics: Strategic position and 
      adaptation capability 

The key here lies in maintaining a balance between these 
different measurement perspectives. Optimisation 
frameworks, meanwhile, outline strategic responses to 
changing conditions. Sensing change, evaluating its 
implications and adjusting course all rely on being able to 
ingest and use the data these metrics provide.

3.8 Measurement 
and optimisation

Measuring the success of any 
technology implementation 
means tracking relevant project 
metrics (like timeline and budget 
adherence) alongside the wider 
business impact, user adoption and 
operational efficiency gains. This 
requires measurement frameworks 
that can capture both quantitative 
and qualitative data.



Partnership strategies should distinguish between commodity 
capabilities (sourced from partners) and strategic capabilities 
(developed internally). This requires an understanding of the 
current technology landscape, as well as what might disrupt it in 
future. To remain competitive means carefully balancing third-
party solutions with internal expertise and capability 
development.

To that end, ecosystem engagement planning should focus on 
creating sustainable value through collaboration without 
sacrificing any differentiating intellectual property. Innovation 
partnerships, technology co-development and startup 
engagement can all align with organisational objectives if 
handled strategically.

3.9 Partnership and 
ecosystem strategy
Technology transformation is an 
ecosystem; successful retailers develop 
strategies for engaging with technology 
providers, implementing partnerships and 
contributing to the wider landscape – all 
while maintaining appropriate control over 
their core capabilities.
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Key takeaways

•	 Successful retail technology transformation requires 
	 balancing innovation with stability across nine critical 
	 areas, from investment prioritisation to 
	 ecosystem management.

•	 Our framework emphasises both technical and human 
	 aspects. Architectural deployments must be matched with 
	 strong change management and training programs.
	
•	 A composable, API-first approach allows flexibility and 
	 operational stability but needs careful attention to interface 
	 design and data management.
	
•	 Continuous measurement and optimisation are essential. 	
	 Short and long-term metrics should encompass operational 
	 gains as well as strategic outcomes.
	
•	 Success depends on thoughtful ecosystem partnerships. 
	 That means distinguishing between third-party, commodity 
	 capabilities and strategic capabilities – the latter of which 	
	 should be developed internally.



The future of retail belongs to those who can seamlessly blend 
innovation with resilience. By adopting a forward-thinking, pragmatic 
approach to technology transformation, retailers can not only 
overcome today’s challenges but also lay the foundation for long-
term growth, differentiation, and customer loyalty in an increasingly 
digital world.  

Retail CTOs must prioritise a strategic approach that balances 
composable architecture, data-driven decision-making, intelligent risk 
management, compliance adherence, and trust-building measures. By 
leveraging AI, automation, and cloud-native solutions, organisations 
can unlock new levels of agility and scalability while ensuring that 
transformation efforts align with business goals and customer needs.  

As a global transformation partner, with engineering and innovation 
in our DNA, we’re ready to support you on your retail transformation 
journey. From driving innovation for one of the UK’s biggest food 
retailers to stabilising a checkout system for Switzerland’s largest 
supermarket chain, we’ve collaborated with leading industry players 
on their transformation journeys.

Whether you want to make better informed decisions, reduce the 
costs of your technology estate, or seamlessly connect the digital and 
physical – we’re here to help.

Reach out to our experts today to explore how we can power your 
next transformation.

Closing thoughts

https://www.zuehlke.com/en/expertise/data-ai-solutions
https://www.zuehlke.com/en/expertise/cloud-transformation
https://www.zuehlke.com/en/case-studies/co-op-drives-efficiency-and-innovation
https://www.zuehlke.com/en/case-studies/federation-of-migros-cooperatives-zuhlke-as-trusted-advisor
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