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The Next Frontier in Quantum and Generative AI
The rapid shift to digital-first customer 
experiences demands that businesses improve 
personalization across every interaction. 
Traditional methods are no longer enough. 

This whitepaper outlines a framework built 
on generative AI, quantum computing, and 
Google Cloud technologies, allowing businesses 
to deliver personalized, real-time customer 
experiences at scale. The framework leverages 
advanced machine learning and quantum 
computing to address complex optimization 

problems and improve customer engagement, 
particularly in sectors like retail and consumer 
goods. 

In conclusion, we present an analysis of 
investment and CAPEX considerations, 
challenges, and ethical factors. We then 
conclude by exploring the potential offered  
by the Amsterdam Gen AI Lab, a collaboration 
between Cognizant and Google Cloud, to cater 
to EMEA clients.

The Need for Hyper-Personalized Digital Engagement
Customers expect tailored experiences across all 
digital platforms. In retail and consumer goods, 
delivering on this expectation has become 
a core requirement for retaining customers. 
Research shows that 73% of consumers expect 
companies to understand their preferences1. This 
demand is driving businesses to adopt AI-driven 
personalization to deliver real-time content, 
product recommendations, and offers based on 
individual customer behaviours.

Large companies like Walmart2,3  and Coca-
Cola4 have already integrated generative 
AI to automate content creation and drive 
personalization. The economic impact of AI 
is significant, with estimates suggesting that 
generative AI could contribute up to $13.5 trillion 
to the global economy by 2030, with retail and 
consumer goods alone capturing $2.9 trillion in 
value5.

Quantum Computing: Solving Complex Problems
Building on the demand for personalization, 
quantum computing, offers a cutting-edge 
solution to simultaneously, allowing businesses 
to handle complex, computation-heavy tasks 
efficiently. To solve optimization problems, 
then you must use the so-called Quantum 
Approximate Optimization Algorithm (QAOA)6. 
Cognizant and Google Cloud’s focus is to unlock 

the full potential of quantum computing by 
developing a large-scale computer capable of 
complex, error-corrected computations. This 
is being guided by a roadmap featuring six 
milestones7 that will lead us toward top-quality 
quantum computing hardware and software for 
meaningful applications.
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For example, in retail, optimization challenges 
such as personalized product recommendations, 
supply chain logistics, and dynamic pricing 
strategies can be computationally intensive. 
Traditional computing methods might take hours 
or even days to process these calculations, while 
quantum computing achieves these results 
much faster. Google’s quantum hardware, 
combined with sophisticated algorithms, allows 

businesses to process complex datasets with 
unprecedented speed and accuracy, enabling 
real-time decision-making and enhancing  
customer engagement.	

Google’s advancements in quantum computing, 
demonstrated through quantum supremacy with 
its Sycamore processor8, offer businesses a stable 
and forward-looking investment in technology 
that will continue to evolve.

Beyond Classical
Physical Qubits: 54
Logical Qubit Error Rate: -

Quantum error correction
Physical Qubits: 102

Logical Qubit Error Rate: 10-2

 

Building a long-lived 
logical Qubit

Physical Qubits: 103

Logical Qubit Error Rate: 10-6

Milestone 6

Large error-correct 
quantum computer

Physical Qubits: 106

Logical Qubit Error Rate: 10-13

Engineering scale up
Physical Qubits: 105

Logical Qubit Error Rate: 10-6

Milestone 5

Creating a logical G
Physical Qubits: 104

Logical Qubit Error Rate: 10-6

Milestone 4

Milestone 1 Milestone 2 Milestone 3
2019 2023 2025+
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Table: Comparison of Classical Computing vs. Quantum Computing for Optimization

In conclusion, it’s important to note the emerging field of quantum machine learning9, which integrates 
traditional machine learning with quantum algorithms. While the specific advantages of this approach 
are not yet fully understood, there is optimism about its potential benefits. 

Aspect Classical Computing Quantum Computing 
(Quantum computing)

Impact on Retail and 
Consumer Goods

Optimization 
Approach

Linear or iterative 
problem-solving 
methods.

Simultaneously explores 
multiple possible 
solutions using quantum 
mechanics.

Faster, more accurate 
solutions for dynamic 
pricing, supply chain 
logistics, and product 
recommendations.

Computation 
Time

Long computation 
times for large, complex 
problems.

Exponentially faster 
for high-dimensional 
optimization problems.

Real-time decision-
making, enabling faster 
adaptation to market 
trends.

Resource 
Requirements

Requires significant 
computational resources 
as problem complexity 
increases. 

Efficiently handles 
complex datasets with 
fewer resources.

Cost-effective, scalable 
solutions for handling 
large data sets in retail 
operations.

Data Handling Limited to processing 
data sequentially.

Processes and analyzes 
vast amounts of data in 
parallel.

Improved insights for 
customer segmentation, 
personalized marketing, 
and product innovation.

Application 
Examples

Linear optimization 
models for inventory 
management. 

Non-linear, high-
dimensional problems 
like personalized 
recommendations.

Solves previously 
intractable optimization 
problems, driving better 
customer experiences.
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Generative AI for Personalized Content
To meet the demand for personalization, 
generative AI enables businesses to automate 
content creation at scale. The recent introduction 
of Gemini 1.5 Pro10, which excels in long context 
understanding and multimodal capabilities, 
allows businesses to process and analyze vast 
amounts of data across various formats, such 
as text, audio, and video. This advancement 
enables enterprises to create more sophisticated 
AI-driven applications, enhancing productivity 

and innovation. 

Vertex AI, a fully managed, unified AI 
development platform, integrates seamlessly 
with models like Gemini 1.5 Pro and Gemini 1.5 
Flash, enabling businesses to easily access and 
utilize Vertex AI Studio, Agent Builder, and over 
150 foundation models. This makes Vertex AI 
an essential platform for scaling generative AI 
applications across different business functions.

Vertex AI 
studio UI

Prompt
•	Zero shot
•	Few shot 
•	Multi-turn 

(chat)

Response

Behind the scenes

Responsible 
AI and 
safety

Foundation models

Pretrained Tuned

Grounding 
service

Citation 
check

Model customization

Data prep

Tune

Evaluate

deploy

Monitor

Generative AI workflow on Vertex AI

Building on this foundation, Google’s 
Pathways Language Model (PaLM)11 
further enhances the ability to generate 
personalized content for marketing campaigns, 
product recommendations, and customer 
communications. PaLM’s advanced contextual 
understanding allows it to produce content that 
deeply resonates with users on a personal level.

PaLM stands out due to its superior multilingual, 
reasoning, and coding capabilities, which are 
made possible through compute-optimal scaling, 
an improved dataset mixture, and an advanced 
model architecture. These features make it more 
efficient and effective than both its predecessors 
and other models, such as GPT-412,13. 

Transitioning to the broader generative 
AI landscape, PaLM exemplifies the rapid 
advancements in AI technology, driving 
significant transformations across various 

industries. Businesses are leveraging these 
sophisticated models to enhance productivity, 
automate complex tasks, and innovate customer 
experiences, marking a pivotal shift in the AI 
transformation journey.

For instance, PaLM can be deployed in customer 
service scenarios to provide natural and context-
aware interactions. It can draw on hiastorical 
data to understand specific customer needs 
and craft responses that are both informative 
and empathetic, significantly enhancing the 
customer experience.

To further illustrate the power of generative AI 
across multiple sectors, particularly in retail and 
consumer goods, the following table provides 
key use cases where generative AI has proven 
to be transformative. Each example highlights 
the specific domain where the technology is 
applied and the value it brings to enhancing 
personalization, operational efficiency,  
and innovation:
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Use Case Description Domain Impact Example

Creative 
Assistance

Automates 
content creation, 
enabling brands 
to generate 
tailored creative 
assets for 
marketing, 
product design, 
and customer 
engagement.

Digital Marketing 
and E-commerce: 
Frequently applied 
in industries needing 
rapid content 
deployment, 
especially where 
visual and written 
content must 
align with evolving 
customer trends.

Improves 
engagement 
by producing 
hyper-relevant 
content at scale. 
Reduces creative 
development 
costs and cycle 
times.

Real-time 
generation 
of email 
campaigns, 
product ads, 
and social 
media content, 
tailored to 
customer 
segments.

Conversational 
Commerce

Virtual assistants 
and chatbots 
assist customers 
in finding the right 
products through 
conversational 
AI, blending 
e-commerce 
with personalized 
consultation.

Retail and Fashion: 
Applied in sectors 
where personalized 
recommendations 
enhance the 
shopping experience, 
especially for fashion 
and accessories.

Enhances 
customer 
experience by 
reducing search 
abandonment 
and improving 
product discovery. 
Boosts conversion 
rates.

AI-driven virtual 
stylists offering 
personalized 
product 
suggestions 
based on 
customer 
preferences 
and size.

Product 
Catalog 
Management

Automates the 
generation and 
management of 
product catalogs, 
including high-
quality imagery, 
categorization, 
and descriptive 
content.

Supply Chain and 
Product Information 
Management: 
Critical in industries 
handling large and 
diverse product 
inventories like 
e-commerce and 
wholesale.

Increases 
searchability, 
speeds up 
catalog 
creation, and 
ensures product 
information 
consistency. 
Reduces time-to-
market.

AI-generated 
product 
descriptions 
and high-
quality images 
from simple text 
prompts.

New Product 
Development

Uses AI to 
accelerate R&D by 
analyzing multiple 
data sources, 
identifying 
successful 
product concepts, 
and simulating 
design iterations.

R&D and Innovation 
Labs: Essential for 
consumer goods, 
technology, and 
pharmaceutical 
industries that rely 
on rapid product 
development cycles.

Reduces R&D 
costs by cutting 
down on time-
consuming 
manual 
processes, 
speeding up 
product iterations, 
and increasing 
success rates.

AI-powered 
concept 
testing that 
identifies the 
most promising 
product 
designs 
based on 
consumer data 
simulations.
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Use Case Description Domain Impact Example

Customer 
Service 
Automation

Supports customer 
service teams 
with AI that can 
autonomously 
resolve inquiries, 
generate FAQs, 
and handle 
escalations, 
enhancing 
operational 
efficiency.

Contact Centers and 
Customer Support: 
Predominantly 
applied in sectors like 
telecommunications, 
banking, and retail 
where customer 
service demand is 
high.

Increases 
operational 
efficiency by 
automating 
repetitive tasks, 
reducing response 
times, and 
lowering customer 
service costs.

AI-based 
virtual agents 
handling 
common 
queries and 
generating real-
time responses 
for complex 
customer 
issues.

CX Workflow 
Automation

Automates 
various aspects 
of the customer 
experience 
workflow, 
such as order 
processing, ticket 
management, 
and query routing, 
allowing teams to 
focus on strategic 
tasks.

Operations and 
Customer Experience 
(CX) Management: 
Often applied in 
logistics, retail, and 
hospitality where 
timely customer 
interaction is vital.

Increases 
employee 
productivity, 
improves CX 
by ensuring 
timely customer 
responses, 
and optimizes 
workflows.

Automated 
ticket routing, 
order updates, 
and query v in 
a retail supply 
chain, powered 
by AI.

Virtual 
Assistants 
for 
Customers

AI-driven virtual 
assistants offer 
personalized 
recommendations 
and provide real-
time support for 
customer inquiries, 
24/7.

Retail and Consumer 
Technology: Applied 
where high-volume 
customer interactions 
occur, including 
retail banking, 
e-commerce, and 
travel.

Enhances 
customer 
satisfaction by 
providing always-
available support. 
Personalizes 
recommendations 
to improve 
engagement.

AI-powered 
virtual 
assistants for 
retail websites, 
offering 
customers 
tailored product 
suggestions 
based on 
browsing 
history and 
preferences.
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Use Case Description Domain Impact Example

Product 
Design and 
Packaging

AI generates 
design prototypes 
and packaging 
concepts rapidly, 
reducing the 
time required for 
traditional design 
processes.

Product 
Development and 
Manufacturing: 
Widely used in 
sectors like consumer 
electronics, FMCG, 
and apparel where 
design cycles are 
compressed.

Reduces time-
to-market and 
R&D costs by 
automating 
prototype creation 
and testing, 
while enhancing 
product 
aesthetics.

AI-generated 
packaging 
design 
iterations for 
new products 
based on 
consumer 
feedback and 
trends.

Market 
Trends 
Analysis

Analyzes social 
media, customer 
feedback, and 
market data to 
identify emerging 
trends, guiding 
product innovation 
and marketing 
strategy.

Marketing and 
Product Strategy: 
Applied in industries 
with fast-evolving 
consumer 
preferences like 
fashion, tech, and 
entertainment.

Improves strategic 
decision-making 
by identifying 
trends earlier, 
leading to 
better product 
development and 
more effective 
marketing.

AI-driven 
analysis of 
customer 
reviews and 
social media 
trends to 
predict new 
product 
opportunities.

Sentiment 
Analysis

Extracts and 
analyzes insights 
from customer 
reviews and 
feedback to gauge 
satisfaction, 
detect trends, 
and drive product 
improvement.

Customer Relations 
and Brand 
Management: 
Commonly used 
in hospitality, retail, 
and tech to manage 
brand perception 
and improve 
customer loyalty.

Enhances 
product strategies 
and customer 
satisfaction 
by providing 
actionable insights 
based on real-time 
sentiment data.

AI-led sentiment 
analysis 
for product 
reviews, 
feeding directly 
into product 
management 
and customer 
care strategies.

Table: Key Generative AI Applications in Retail and Consumer Goods, with Domain Context
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Key Components Integration Framework
This framework for personalized customer experiences integrates three key components, providing 
a unified solution to optimize customer engagement, operational efficiency, and product innovation 
across industries like retail and consumer goods:

1.	 Quantum-Enhanced Data Analytics
•	 Complex Optimization Problems:  

Quantum computing helps businesses 
solve intricate optimization challenges, 
such as personalized product 
recommendations and dynamic pricing, 
far more efficiently  
than classical computing methods.

•	 Deeper Insights:  
Quantum computing, combined with 
Google Cloud’s Content Enrichment 
toolset, enables the processing of large 
datasets, leading to better segmentation 
and more accurate targeting. By 
leveraging quantum computing, 
businesses can extract insights from their 
data that were previously unattainable.

2.	 Generative AI for Content 
Personalization
•	 Large Language Models (LLMs):  

These models, such as PaLM, generate 
personalized content across  
different channels, increasing relevance 
for customers and enhancing the overall 
experience.

•	 Real-Time Adaptation:  
Generative AI, complemented by Google’s 
conversational solutions, adjusts content 
based on real-time customer interactions, 
maintaining engagement and ensuring 
that communication remains relevant 
and personalized.

•	 Emotional Resonance:  
AI-driven emotional intelligence improves 
customer satisfaction by delivering 
emotionally relevant content, tailored not 
just to customer preferences but also to 
their emotional states.

3.	 Quantum-Optimized Reinforcement 
Learning
•	 Optimized Decision-Making:  

Integrating quantum computing with 
reinforcement learning models allows 
businesses to optimize decision-making 
processes, particularly in complex areas 
like product recommendations and 
customer journey optimization. This 
quantum-optimized approach ensures 
faster learning cycles and more precise 
outcomes.

10 | Quantum-Powered Personalized Experiences 
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Layer Components Description

Infrastructure 
Layer

•	 Google Cloud Compute Engine14

•	 Google Kubernetes Engine (GKE)15 

•	 Cloud Storage16

•	 Bigtable17/Spanner18 

Provides the foundational computing, 
container orchestration, and scalable 
storage required for AI and quantum 
workloads. 

Data 
Processing 
Layer

•	 	BigQuery19

•	 Dataflow20

•	 Dataproc21

Enables the handling of large datasets 
through real-time and batch processing, 
fuelling AI and quantum computing 
tasks.

AI/ML Layer •	 	Vertex AI22

•	 	AutoML23

•	 	BigQuery ML24

Manages the entire machine learning 
lifecycle, from training to deployment, 
and integrates AI model development 
with ease.

Quantum 
Computing 
Layer

•	 Google Quantum Computing 
Service25

•	 TensorFlow Quantu26

Provides access to quantum processors 
and integrates quantum algorithms with 
machine learning through TensorFlow.

Deployment 
and 
Operations

•	 	Cloud Run27

•	 	Anthos28

•	 	Cloud Functions

Ensures efficient, serverless deployment 
of AI and quantum applications, 
supporting hybrid and multi-cloud 
environments.

Security and 
Compliance

•	 	Identity and Access Management 
(IAM)29

•	 	Data Encryption30

•	 	Security Command Center31

Protects AI and quantum computing 
resources with secure access, encryption, 
and comprehensive security monitoring.

Table: Cloud-Native Technology Stack for Generative AI and Quantum Computing
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Investment and CAPEX Considerations for Quantum and AI 
Integration
Implementing a quantum and AI-powered framework for personalized digital experiences requires 
thoughtful investment and strategic CAPEX planning. Businesses need to allocate resources for both 
the development and deployment of advanced technologies, such as quantum computing and 
generative AI models. 

Investing in CAPEX for AI and Quantum Computing is today crucial because it enables the 
development of specialized infrastructure and acquisition of top-tier talent, both of which are essential 
for harnessing these technologies’ full potential. Quantitative analysis shows that companies investing 
heavily in AI infrastructure achieve up to 40% higher efficiency and a 30% increase in innovation 
output, leading to substantial long-term returns and a significant competitive edge32,33.

1.	 Strategic CAPEX for Quantum Computing and AI:
•	 Infrastructure Investment:  

Businesses must invest in robust cloud infrastructure to support the computational intensity of 
quantum and generative AI technologies. Google Cloud’s scalable infrastructure is particularly 
well-suited for handling the demands of these technologies, allowing companies to start with 
manageable investments and scale up as needed.

•	 Ongoing Operational Costs:  
Beyond initial CAPEX, companies should also plan for ongoing costs associated with 
maintaining and updating AI models, integrating quantum solutions, and ensuring data 
security and compliance.

2.	 Return on Investment (ROI) and Business Impact:
•	 Enhanced Customer Engagement:  

The investment in quantum and AI technologies is expected to deliver significant ROI by 
enabling hyper-personalized customer experiences, improving engagement, and driving 
revenue growth. These technologies can streamline operations, reduce costs, and enhance 
customer satisfaction through more accurate targeting and real-time content adaptation.

•	 Competitive Advantage:  
Early adopters of quantum and AI technologies can gain a competitive edge by differentiating 
their customer experiences, capturing new market opportunities, and responding more agilely 
to changing consumer behaviours.

12 | Quantum-Powered Personalized Experiences 
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Table: ROI Timeline for Generative AI and Quantum Computing Investments

Time 
Frame Milestones Key Investments ROI Expectations

0-6 
Months

Initial Setup 
and CAPEX

•	 Investment in cloud infrastructure 
to support AI and quantum 
systems (Google Cloud, Compute 
Engine, Kubernetes, Bigtable)

•	 Training AI models, integrating 
quantum computing systems.

•	 Primarily CAPEX-heavy 
period focused on laying the 
technological foundation. 

•	 Early ROI is limited to 
infrastructure setup and 
model readiness for future 
returns.

6-12 
Months

Deployment 
of Initial AI 
Use Cases

•	 Deployment of first AI-driven 
use cases (customer service 
automation, personalized 
marketing via PaLM and 
conversational AI).

•	 Continued investment in 
operational scaling of AI 
applications.

•	 Initial revenue gains from 
personalized customer 
interactions.

•	 Efficiency gains in customer 
service, reducing costs and 
improving satisfaction.

12-18 
Months

Scaling 
AI and 
Quantum 
Solutions

•	 Expansion to broader AI 
applications like dynamic pricing 
optimization and full product 
catalog management.

•	 Quantum-enhanced data 
analytics for complex problem-
solving and real-time decision-
making.

•	 Significant revenue growth 
driven by enhanced customer 
experiences.

•	 Operational efficiencies 
lead to cost reductions and 
improved resource allocation. 

18-24 
Months

Full ROI 
Realization

•	 Full deployment of quantum-
optimized AI solutions across 
decision-making processes 
(e.g., reinforcement learning 
for customer journeys, product 
recommendations).

•	 Advanced quantum applications 
enhancing AI systems.

•	 Complete ROI realization, with 
maximized personalization 
and operational efficiency.

•	 New revenue streams driven 
by quantum-accelerated 
processes and AI-driven 
business models. 
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Google Cloud as a Platform for Scalable AI
Google Cloud provides the infrastructure necessary to support the computational requirements of 
generative AI and quantum computing. Retailers and consumer goods companies can scale their AI 
initiatives using Google’s cloud-based solutions.

•	 Scalability:  
Google Cloud infrastructure supports large 
datasets and AI workloads with consistent 
performance, ensuring that businesses can 
grow their AI capabilities without facing 
scalability issues.

•	 Machine learning tools:  
Google Cloud offers a comprehensive set 
of machine learning tools, such as Vertex 
AI, AutoML, and BigQuery ML, that help 
businesses develop and deploy AI models 
quickly and efficiently. These tools provide 
businesses with a streamlined path to integrate 
AI, regardless of their level of expertise.

•	 Quantum computing integration:  
Google’s quantum advancements allow 
businesses to incorporate quantum computing 
into their AI systems, solving optimization 
problems more efficiently and gaining insights 
that were previously inaccessible.

With these scalable AI capabilities, businesses 
can focus on optimizing operations and 
delivering personalized customer experiences 
more effectively, all while controlling CAPEX 
and operational costs.

Why Customers Prefer Google Cloud Infrastructure for AI

Ultra performant 
Al supercom-
puters for any 
workload

On Open & 
Comprehensive 
Al stack fueling 
GenAl revolution

Deploy Largest Al 
workloads with 
high reliability, 
availability, 
security, and 
goodput Goodput

On our massive 
high- density 
data centers with 
liquid cooling, 
Jupiter 
networking

Reduce carbon 
emissions with 
the greenest 
cloud

Choose Build Deploy Scale Sustainable

TPU 
& GPU

Transformer
JAX
XLA

Goodput
For ML Workload

Secure 
6 layers

Dynamic Work-
load Scheduler 
Optimize your spend 

40  
Regions

200+ 
countries

100% 
Renewable 
energy matched 
globally

1.10 PUE
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Quantitative Impact of AI and Quantum Integration
AI integration is delivering measurable results. 
In a Google Cloud study, 84% of businesses 
successfully implemented AI use cases within six 
months34, with 86% expecting revenue increases 
of 6% or more as a result of their AI investments35. 
Furthermore, 45% of businesses reported that AI 
implementations led to a doubling of productivity 
, and 85% experienced improved customer 
engagement .

These gains are especially significant for retailers, 
who benefit from AI’s ability to predict consumer 
behaviour and provide personalized experiences. 
Quantum computing further enhances these 
capabilities by offering faster processing and 
more precise solutions, enabling businesses to 
optimize every aspect of the customer journey.

Challenges and Ethical Considerations
Quantum computing and AI are still developing 
fields. Businesses need to ensure responsible use 
of these technologies, particularly concerning 
bias in AI models and data privacy. Integrating AI 
and quantum computing requires businesses to 
adopt hybrid approaches, combining classical 
and quantum computing methods.

Google and Cognizant are working to address 
these challenges by developing frameworks  
that prioritize fairness, transparency, and 

accountability in AI. Ensuring compliance with 
data protection regulations and mitigating 
risks related to AI bias are key to the successful 
deployment of these technologies.

Addressing these challenges, together with 
company readiness to lead transformation, 
ensures that businesses can deploy AI and 
quantum solutions responsibly, building trust  
and maintaining regulatory compliance.

Gen AI Lab at Cognizant Digital Studio in Amsterdam
The demand for a sophisticated space where 
companies, system and solution integrators, 
and providers can come together to collaborate 
on defining use cases, strategizing on value 
assessment, and achieving operational 
excellence is increasing. 

On October 24, 2024, Cognizant inaugurated its 
Gen AI Lab at the Digital Studio in Amsterdam, in 
collaboration with Google Cloud. This dedicated 
lab provides enterprise customers with a secure 
and cutting-edge environment to explore, design, 
prototype, and test generative AI use cases. 
Utilizing the lab, businesses can experiment 
with AI-driven solutions that integrate advanced 
tools like Google Cloud’s Vertex AI, AutoML, 
BigQuery ML, and PaLM, supporting the rapid 
development and deployment of AI models.

The Gen AI Lab is particularly well-suited 
for enterprises looking to explore quantum 
computing-powered optimization and generative 
AI personalization frameworks that leverage 
Google’s scalable infrastructure. With access 

to Google Cloud’s state-of-the-art machine 
learning platforms and tools, including AI Content 
Enrichment and PaLM-based conversational AI 
solutions, enterprise clients can test high-impact 
AI use cases in a low-risk environment. They can 
also model complex business scenarios—such 
as hyper-personalized customer engagement 
strategies, real-time dynamic pricing, or 
quantum-enhanced supply chain optimization—
within this versatile lab space.

By collaborating with Cognizant’s teams, who 
have deep expertise in digital experience design 
and AI deployment, businesses can accelerate 
their AI transformation initiatives. The lab 
provides an ideal proving ground for AI-native 
business models and complex machine learning 
workflows that integrate Google’s Vertex AI for 
automated model training, BigQuery ML for 
scalable data analysis, and AI Hub for managing 
the entire AI lifecycle.

In addition to offering the necessary tools, the 
GenAI Lab provides a collaborative setting for 
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In addition to offering the necessary tools, the 
Gen AI Lab provides a collaborative setting for 
quantum computing experiments, enabling 
businesses to apply quantum-enhanced 
techniques to optimize decision-making 
processes in areas like personalization and 
reinforcement learning . With Google’s advanced 
cloud-native technologies, including Kubernetes 
and Anthos, the lab facilitates the seamless 

deployment and scaling of AI applications  
into production environments.

Overall, the GenAI Lab offers a risk-free, 
exploratory space where organizations can 
confidently prototype and test AI strategies, 
ensuring they align with real-world operational 
needs while preparing for a future powered by 
generative AI and quantum computing.

Visit our Gen AI Lab or sign up for any of our Gen AI Design 
Framework workshops

We offer workshop models that fit 
your maturity level and accelerate 
your generative AI journey
Short, intensive engagements designed to spark 
innovation, promote best practices, align teams 
on high-impact Gen AI opportunities and learn 
how to execute faster and more effectively 
towards scaled deployments.

Workshops
•	 Opportunity Mapping Workshop:  

Developing a clear vision and strategy

•	 Build-to-Learn workshop/Hackathon: Enabling 
experimentation at speed

•	 Rapid Prototyping Sprint: Measuring  
value through-out the process and prep  
for implementation at scale

16 | Quantum-Powered Personalized Experiences 
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Conclusion
Generative AI, quantum computing, and Google 
Cloud technologies offer a powerful combination 
for transforming digital customer engagement. 
By using these tools, businesses can deliver 
personalized experiences that meet consumer 
expectations while improving operational 
efficiency and driving revenue growth. The 
strategic collaboration between Google and 
Cognizant empowers enterprises with the 
necessary tools and specialized knowledge to 
proficiently implement these cutting-edge  
 

 
 
technologies. The establishment of the GenAI 
Lab within the Cognizant Digital Studio in 
Amsterdam signals a pioneering leap forward, 
poised to emerge as a vanguard of innovation 
within the EMEA region. 

As AI and quantum computing evolve, their 
impact on customer engagement will only 
increase. Companies that invest in these 
technologies today will be well-positioned to 
maintain a competitive edge in the digital 
economy.

Author:

Stefano Montanari 
Head of RCGTH Consulting, 
Northern Europe
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