INNOVATION

rtificial Intelligence (Al)

is transforming the food

and beverage sector
across the value chain - from
primary production, processing,
food design, manufacturing,
distribution, consumption and food
waste management.' In primary
production, Al enables precision
farming,? climate-resilient breeding,®
and waste valorisation to improve
sustainability and food security.
In product development, Al can
accelerate new recipe creation,
optimise flavour and sensory profiles,
and support innovations such as
precision fermentation and alternative
proteins.* Within manufacturing and
supply chains, Al enhances predictive
maintenance, quality control, shelf-
life forecasting, demand prediction,
and traceability, reducing costs and
waste while improving safety.® In
consumption, Al can provide a more
proactive, data-driven approach to
improving products, services and
customer experience (CX).®

What is Al?

In simple terms, Al is technology that
mimics human intelligence to perform
tasks.” Generative Al tools, including
large language models (LLMs) such
as ChatGPT, Claude, and Gemini,
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are being combined with advanced
analytics to introduce new capabilities
for reasoning across complex
datasets,® enabling more sophisticated
data analysis and interpretation, and
helping businesses to obtain deep
insights at scale.?

While generic Al tools such as
ChatGPT offer a strong starting point
for exploration and general reasoning,
the real game-changer is employing
purpose-built LLMs that leverage
large, diverse datasets to deliver
context-specific, evidence-based
recommendations.”® Task-specific
LLMs can simultaneously analyse a
wide range of text-based sources,

including customer blogs, chat groups,

product review websites, industry
and government reports, social media
posts, and survey and interview data”

Why AI?

Al is changing the way businesses
make sense of and use data. In
marketing and communications,
for example, large amounts of data
are collected monthly across a
wide array of formats, sequence
and frequencies. Traditionally, this
complexity has made it difficult for
businesses to identify and act on
what matters. However, Al is not
limited to only the collation and

synthesis of unstructured data like
images, emails, and text files. Al has
the capacity to assist in identifying
key themes, emerging trends and
patterns, and consumer preferences,
providing useful data driven insights
that businesses can use to better
position their products for success in
the market.

Ultimately, Al is shifting the industry
from reactive and trial-and-error
processes toward predictive, adaptive,
and consumer-centric systems that
enhance efficiency, sustainability, and
the overall food experience.

Digital Twins in particular hold
considerable promise for improving
customer experience (CX). Already
widely used in engineering,
manufacturing, heavy assets,
information systems, computer
science and digital medicine, offer
greater personalised CX through
replication and simulation built
upon key data and models, offering
solutions in real-time before the
customer complains.®

In the food and beverage sector,
for example, food recall scenarios
are a powerful use case. In events
like contamination risks or allergen
mislabelling, a Digital Twin of the
supply chain and customer ecosystem
could simulate impact in real



time, identifying affected batches,
predicting demand shifts and even
anticipating customer sentiment
before frustration escalates publicly.
Instead of reactive damage control,
businesses could move to targeted
recalls, proactive communication,
and personalised outreach to
impacted customers. Digital twins
could turn potential brand damage
into a moment of demonstrated
responsibility and in turn build trust.
Traditional CX tools such as
satisfaction measures, repeat
purchase, or net promoter scores
(NPS) can lead to misinformed
decisions, including the inability to
identify customers who are at risk of
defecting and declining engagement
with the business.” In contrast,
Digital Twins have the potential
to enable businesses to anticipate
problems before they occur,
identify opportunities, and redesign
experiences proactively. A useful five
step roadmap (AAICE) developed
by McColl-Kennedy et al. provides
organisations with a clear way
forward to design and deliver better
customer experiences.® In summary:
* Assess where inefficiencies or
customer frustrations occur
* Analyse the data you already have
e Identify where a digital twin could
add the most value
* Co-design models tailored to your
customers and operations
» Evaluate results and refine over
time.
The outcome is a more proactive,
data-driven way of improving
products, services and experiences.

Challenges

Businesses adopting Al face at least

six interconnected challenges:

1. Poor data quality and structure:
siloed, incomplete, unstructured, or
biased datasets, undermine model
accuracy and decision reliability.

2.Data governance and ownership:
accountability over who owns,
curates and approves data and

models across functions and partner

networks often remain unclear.

3. Privacy concerns and regulatory
risk: ensuring compliance
obligations and legal exposure are

accounted for when leveraging
personalised insights.

.Transparency: model opacity and

explainability gaps inherent to Al
models present significant hurdles.
The “black box” nature of Al models
makes it difficult for businesses

to justify automated decisions to
regulators, customers, and internal
stakeholders.

.Bias amplification: as Al systems

can scale historical biases
embedded in training data, creating
real risks around fairness, trust, and
brand reputation.

.Ethical alignment: even well-

performing Al models may generate
recommendations that conflict with
a business's values or customer
expectations in ways that aren't
immediately obvious.

Recommendations
In response to the Al challenges

faced by businesses, we offer four

recommendations:

1.

Lead with transparency,
establishing clear data policies

that build trust with customers

and regulators from the outset.
Give customers genuine choices
through opt-in models, which not
only reduces regulatory exposure
but tends to produce higher-quality
data from more engaged users.

.Implement “human-in-the-loop”

safeguards to ensure automated
decisions remain subject to
meaningful human oversight,
particularly in high-stakes contexts.
Establish cross-functional Al ethics
committees that bring together
technology, marketing, and legal
perspectives, ensuring that no single
function makes consequential Al
decisions in isolation.

4.Clearly define the problem you are

trying to solve, then bring in the
right expertise and the right tools
to address it, not the other way
around.
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