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Foreword

Never has there been a greater focus on food and beverage
(F&B) than in the past decade. Consumers are more aware
than ever of the food they are eating, its source, its qualities,
and its impact on the environment. Yet, as one segment of
the market becomes more discerning, cost of living pressures
and a growing global population have emphasised the
importance of readily available, well-priced, healthy food
alternatives. For food and beverage manufacturers the
market divergence can offer significant opportunities.

Australia’s Food and Beverage Accelerator (FaBA) is proud of
its place in helping leaders involved in the sector to navigate
the complex F&B landscape. Our Innovation Pathways
Program Leaders - globally recognised for their expertise in
market insights - can analyse the data, idenfify the frends,
and set the future course of action for the sector.

The resulting report is a blueprint that charts the future for F&B.
| trust you will find the recommendations informative.

Dr Chris Downs
FaBA Director
https://gadafi.ug.edu.au/profile/13135/christopher-downs

We are delighted to bring you this first report on global food
and beverage trends - an initiative of FGBA’s Innovation
Pathways Program. Innovation Pathways adopts an industry-
led, multidisciplinary approach that holistically addresses
important real-world problems, co-creating value with
industry benefitting end users, taking business on a path of
rapid product and service development to market. We apply
an approach that is personalised to each industry
parficipant’s needs.

Professor Janet McColl-Kennedy
Lead, Innovation Pathways Program, FGBA
hitps://researchers.ug.edu.au/researcher/284

Professor Damian Hine
Deputy Lead, Innovation Pathways Program, FaBA
https://researchers.ug.edu.au/researcher/1051

Dr Chris Downs

Professor Damian Hine


https://qaafi.uq.edu.au/profile/13135/christopher-downs
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Executive Summary

From a slow pandemic recovery and inflationary pressures to geopolitical conflicts, the
environment for Australian food and beverage businesses is not short of challenges, but it
also presents exciting opportunities. This report aims to inform primarily policy makers and
researchers about where the sector is heading to facilitate innovation decision making.
Drawing on market and industry data from diverse sources, our analysis identifies 10 key
trends shaping the present and future of the sector worldwide, categorised into five themes:

Sophisticated demand (frends foward personalisation and enhanced experiences).
Trends: (1) Personalised, functional and convenient; (2) Enhanced customer experiences

Healthier products (increased consumer demand for natural and nutritionally dense
products). Trends: (3) Natural and fresh products; (4) Healthier, nutritional diets

Environmental concerns (frends toward sustainable production/consumption, and a shift
in consumer consciousness). Trends: (5) Sustainable production and consumption; (6)
Conscious choices

Techno-economic forces (drivers shaping demand for increased fransparency and
technologies linking producer and consumer). Trends: (7) Transparent, safe, and
responsible production; (8) Technology enablers (inc. digital, data, Al, and biotech)

Business resilience (frends for resilience to manage weather volatility and geo-political
challenges). Trends: (9) Weather events; (10) Geopolitical and economic turbulence

To take advantage of the opportunities for innovation presented by these trends, this report
provides the following five recommendations for Australian businesses:

5

Recommendation 1: Embrace a data-driven mindset to address uncertainty. The
emergence of disruptive events underscores the importance of making strategic
decisions based on evidence to address uncertainty. Big data and Al support this by
enabling the discovery of patterns, relationships and frends hidden in the data.

Recommendation 2: Collaborate nationally and internationally to accelerate

pushing food and beverage companies to innovate faster. Teaming up with other

@ innovation. The pace of technological, macroeconomic and demand changes is

organisations can effectively speed up new product and service development.

Recommendation 3: Practice customer-centric innovation. As consumer

883 sophistication and demand for personalised products rise, the importance of
@? customer-centric innovation increases. This means a thorough attention to

customer’s pain points and needs to inspire new products and services.

Recommendation 4: Re-think new business models. The shift towards food that is

good for health, the environment and tailored to individual needs threatens
~~ 0 traditional business models. The market success of new food and beverage offerings

is now more dependent on fit-for-purpose business models supporting them.

Recommendation 5: Establish a deep and transparent relationship with customers
and stakeholders. Growing environmental and health concerns by businesses,

@ governments, and the public demand honest, fransparent relationships. This

includes communicating credible product information to build and maintain
customer trust.



Intfroduction

The Australian food and beverage sector is facing highly complex, multi-faceted challenges.
From a slower-than-expected global pandemic recovery and persistent inflationary pressures
tfo geopolitical conflicts [1], the environment in which Australian food and beverage
businesses are operating is not short of challenges, but this also provides exciting
opportunifies.

At Australia’s Food and Beverage Accelerator, our mission is to help Australian food and
beverage businesses ideate, develop, and commercialise innovative products, processes,
and ventures, thereby accelerating growth across the sector. To this end, this report seeks to
highlight key emerging trends driving change in the global food and beverage ecosystem,
discuss their associated opportunities and challenges, and provide recommendations on
how to leverage these frends to create innovative products, services, and solutions.

This report aims fo inform researchers and policy makers, as well as executives, managers,
and business owners about where the sector is heading to help facilitate decision making on
potential innovation initiatives that can benefit organisations, stakeholders, and the sector as
a whole.

This report draws on market and industry data fo form an infegrated perspective on supply
and demand in the sector globally. First, we conducted a systematic literature review of
domestic and international reports of food and beverage markets, covering the consumer
sentiment and demand patterns, as well as socio-economic frends impacting the sector
globally. After identifying 68 sub-trends, we then collected and analysed industry reports
covering the range of industries comprising the food and beverage sector in Australia. After
applying natural language processing (NLP) techniques’, we identified 50 topics that aligned
directly with the sub-trends, but also uncovered additional factors concerning business
resilience that complemented the initial set of sub-frends.

After multiple cycles of validation, we categorised the entire list of market-driven and
industry-driven sub-trends and consolidated them into 10 major trends grouped info the
following five key themes: Sophisticated demand; Healthier products; Environmental impact;
Techno-economic forces; and Business resilience. Rather than independent, most of the
frend are interrelated, hence developed five recommendations for innovation that address
multiple frends at a time.

The first section of the report provides a high-level depiction of the trends, their relationship
and their effect on the Australian food and beverage value chain. We then describe each
of the 10 trends in detail, with associated opportunities and challenges. Next, we summarise
our insights and provide the five recommendations for food and beverage businesses to
capitalise on these trends and use them as a catalyst for innovation. Then, we present five
case studies of companies partnering with FaBA to illustrate how companies are seizing the
opportunities and addressing the challenges associated with the trends. Finally, a description
of the methodology supporting this report is presented.

1 We employed topic modelling using word embeddings as the main NLP technique. See the methodology section for more
detail and references.




The 10 Trends

Our analysis of more than 50 food and beverage industry reports from a variety of
organisations worldwide unveiled several patterns of consumption and production, that
consistently appeared across different markets and countries. We validated these patterns
using data from the food and beverage industry in Australia and found evidence of these
patterns in each of the top 24 industries comprising the Australian food and beverage value
chain. The methodology used is described on page 46. The patterns were organised into 10
frends related to five key themes. Although inferrelated, these tfrends affect industries in
different ways. Figure 1 illustrates the themes, trends, and their relevance across the food and

beverage value chain.
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Figure 1. The topics underlying each of the 10 trends, with frequency of occurrence across industries.






Theme 1;:
Sophisticated
demand

Shifting consumer demand
towards personalised, functional
food and enhanced experiences




Functional food and
beverages

A growing awareness for improved health
and wellbeing (particularly in rising middle
classes globally) is driving a globall
demand for fortified and functional foods
and beverages. These products contain
added ingredients designed to provide
benefits beyond basic nutrition [2] [3] such
as omega-3s and other nootropics for
mental boost [4],[5], probiotics for gut
health, and whey protein for sports
nutrition [6]. This frend also relates to the
push towards moderate consumption of
caffeinated drinks to enhance cognitive
functioning [5], consumption of energy
drinks to support sports performance [3],
and medical hydration beverages by
wellness-seeking consumers [7].
Additionally, there is a growing need for
product formulations that help consumers
tolerate extireme climate and weather
events, a situation that is likely to increase
as climate change effects contfinue to
manifest over tfime [5]. Examples are
products that provide refreshment during
heat waves, stews for cold waves, and
products that are easy-to-consume or
prepare during catastrophic events such
as floods and earthquakes [5].

Convenience without
compromising health

Global demand for greater convenience
when buying and consuming food is also
on the rise, driven by busy lifestyles. In
Australia, fotal consumption of
convenience meals is expected to reach
$3.7 billion in 2030, a 37% increase from
2018 [3]. Convenience comes in many
forms, from pre-prepared, frozen meals to
meal kits that facilitate cooking and meal

' Trend 1: Personal, functional,
and convenient

preparation [3, 8]. Convenience also
entails options such as ready-made meal
services, online delivery and click and
collect shopping, options that are on the
rise particularly after the COVID-19
restrictions [8]. But the evidence also
suggests that a growing number of
consumers are not willing to compromise
health over convenience, driving a surge
in demand for products that are both
convenient and can improve health and
wellbeing [4]. Fast food and takeaway
food businesses are now responding to this
frend by infroducing healthier options with
less fat, salt, and sugar [9].

Products personalised to
individual requirements

Demand for food and beverages tailored
fo the consumer needs (or those of their
family members) is becoming more
important globally [3],[8],[10]. This is driven
by a growing consciousness for individual
health needs — for instance, specific
dietary requirements, food infolerances
and personal health goals [11]. This aligns
with the emergence of precision nutrition,
where food and beverages are
personalised based on individual
characteristics such as metabolism,
phenotypic and genetic traits, to design
targeted dietary plans and interventions
[12]. This frend is also driven by a growing
demand for personalised products and
services in the digital fechnology space —
particularly among younger market
segments. More accessible personal data
also creates an expectation for food
solutions fo deliver on needs [13].
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Most impacted industries:

Grain, mills, and cereal
manufacturing

Beverage manufacturing

Cafes, restaurants, and takeaway
food services (inc. fast food)

Other food product manufacturing
(inc. snacks, tea and coffee, frozen
and prepared meals)

Impact timeframe:

Medium to long term

Opportunities:

Capitalise on the growth of the
energy drinks and sports drinks
market by complementing
function with health —i.e., develop
healthier options for these drinks.
Integrate fortification and
convenience in the breakfast
cereals and snacking market, and
health and convenience in the
frozen food market.

Develop meal kits coupled with
solutions that facilitate planning,
preparatfion, and cooking.
Develop solutions to integrate
online and physical stores, enable
automatic reordering, and more
convenient fulfilment based on the
customer’s shopping habits and
consumption patterns [8].
Develop products and services for
personalising genotype-based
nuftrition [2].

Challenges:

Product personalisation demands
co-creation with customers, which
in furn requires apt methods and
processes.

Further research and regulatory
approval of claims made about
novel ingredients such as, for
instance, psilocybin and nervines
[5].

An increased desire for
convenience and personalisation
will require food and beverage
businesses to be more agile,
flexible, digitally enabled and data
driven [8].

11



Premium products and
experiences

Global demand for premium and
luxury food products and services
products has been consistently
growing over the last decade, driven
by the rise of the middle class
particularly in Asian economies.
Examples of Australian premium
products include black truffle,
macadamias, artisan cheese, high-end
wines, and breed-specific beef (e.g.,
Wagyu) [14]. The consumers’
willingness to pay a premium price for
food and beverages products stems
from various reasons: Their
consumption provides a symbolic
indication of social status [2]; Their
quality, taste or other features
differentiate them from more standard
offerings, making them appealing to
certain customers [3]; They possess
above-average levels of measures
such as positive environmental or
health impacts [15]. This frend also
includes premium experiences
associated with food, driven by
increased demand for interactive
experiences such as farm and winery
tours [2, 3], food tourism, cooking
workshops [16], as well as home-based
cooking, food production and in-home
coffee experiences — the latter
heightened during the pandemic [11,
17].

Novel and diverse flavours

Flavour remains a key influencing
factor in food and beverage
consumption, particularly for snacks,
dairy products, prepared meals,
sauces and soups [18]. There is an
increasing demand for unique flavours

Trend 2: Enhanced customer
experiences

that make everyday proteins exciting
(e.g., new breeds at the agricultural
level, meat seasonings and production
methods), and products allowing
consumers to mix flavours and
experiment to create new flavour
profiles [2, 13]. Research from Kearney
found that taste is the top reason
consumers try new foods [19], while
Innova found that 60% of global
consumers are willing to try new food
tastes, textures and sensations [20].
However, given frends towards health
consciousness, consumers are seeking
the right balance between nutritional
benefits and taste and flavour [13].

Emotional boost from foods
and beverages

The ubiquitous challenges brought by
the COVID-19 pandemic are sfill driving
the trend towards pursuing joy by
seeking immediate gratification
through treats (e.g., sweets, comfort
food, coffee, tea, smoothies) that help
boost the morale of consumer, as well
as distract them from every-day life
such as financial worries as rising
inflation continues to affect many
countries [17, 21]. The pandemic also
encouraged consumers to explore
international cuisines in their
neighbourhood restaurants, as
restrictions prevented them from
fraveling overseas. This frend of using
food as a virtual escape continues
even after the restrictions have been
liffed [21]. Mintel reports that, as the
average US adult becomes more
concerned about the future, they are
now more likely to be attracted to
food products associated with hope,
optimism, and inspiration e.g., products
using space and space exploration as
a marketing theme [5].

12



Most impacted industries:

Beverage manufacturing
Dairy product manufacturing

Cafes, restaurants, and
takeaway food services

Impact timeframe:
Medium fo long term

Opportunities:

Australia already possesses
established capabilities in areas
categorised as premium [14].
This poses opportunities to build
on such capabilities to provide
novel variations, new flavours,
and complementary premium
services (e.g., premium beef,
lamb, seafood, fine wines).
Partnering with hospitality and
tourism businesses to capitalise
on the food tourism trend and
provide premium experiences
[16].

Consumer demanding more
exciting and non-traditional
flavours create opportunities for
innovation in products such as
snacks [18].

Providing solutions to find the
right balance between health
and emotional benefits (e.g.,
packaging, added digital
services, marketing campaigns
that provide comfort, hope,
inspiration).

Challenges:

Success in premium, niche
markets depends on business
and sector-level reputation for
value, thus, maintaining high
levels of quality, safety and
sustainability metrics are critical
[2].

Cost-of-living pressure varies
across demographic groups.
This can limit the growth of
premium food and beverage
segments requiring companies
to ensure their products are
closely targeted to select
demographic consumer groups
likely to buy their products.
Production of food options in
the “Goldilocks Zone" between
staples and luxury, i.e.,
indulging treats that are
accessible to many or more
frequently.

13






Theme 2:
Healthier products

Increased consumer demand for
natural, fresh, and nutritionally
dense products
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More natural and organic
ingredients and foods

Recent consumer surveys indicate that
consumers are more likely to favour
products with ingredients that are
considered more natural, pure and with
simpler names as opposed to artificial,
complex, and chemical-sounding
ingredients [22]. This growing trend is
fuelled by a search towards gaining
health benefits from food and/or avoiding
potential adverse health effects, which
many consumers associate with chemicals
used for preservation and flavouring [23].
In its Food and Agribusiness Roadmap,
CSIRO highlights a consumer trend
towards food with a reduced amount of
ingredients — “free-from” foods such as
sugar-free, preservative-free and gluten-
free [2]. This also includes organic
alternatives to products [10, 15]. Although
this frend is more prevalent in medium to
high-income consumers, evidence from
the USA suggests that food insecure
consumers also fend to purchase products
labelled as natural and organic [24].
Another driver relevant to this frend is the
growing demand for ancient ingredients,
and ingredients prescribed through
ancient medicinal fraditions such as the
Traditional Chinese Medicine and
Ayurveda, as they are perceived as
ingredients that have survived generations
and are historically proven sources of
wellness and vitality [5, 13]. This also
includes ancient grains such as Quinoa
and Chia [2], and plants such as Yerba
mate and Maca [13].

— » Trend 3: Natural and fresh

Preference for fresh products

Apart from natural, organic, and having
simple ingredients, freshness is considered
a key attribute among the rising cohort of
"clean eaters”, which is positively affecting
sales of fresh produce and fresh meat [22]
from dollar stores to high-end groceries
[24]. Asian consumers, particularly in China
and Southeast Asian countries, see
product freshness as equally or even more
important than price related factors [25].
An example is the high demand for Reid
Fruit's Tasmanian cherries among affluent
Chinese consumers, marketed as a
premium product that is air-flown to
maximise its freshness [25].

In these countries, food “quality” is more
likely to be associated with “freshness”
than in countries such as Australia and
New Zealand, where “taste” is a more
likely association [25]. Key reasons for
consuming fruits and vegetables generally
include digestive and cognitive health,
vitality, and overall wellness — traits that
speak to the inherent nutrition of fruits and
vegetables [5]. For instance, legumes are
sources of magnesium, which is linked to
stress and fatigue reduction [5]. Significant
product innovation in the fresh space in
Asian markets is occurring in the beverage
sector, with examples of novel products
involving grain-based drinks and freshly
made drinks, as well as the use of beans in
soups, milkshakes, and yoghurt products
[13].

16



Most impacted industries:
* Mushroom and vegetable growing
* Fruit and tree nut growing
* Fruit and vegetable processing
+ Specialised food retailing

Impact timeframe:

Short to long term

Opportunities:

 Discovery of new natural, ancient
ingredients to develop new products
with enhanced properties. For
instance, Maca root (native to South
America) has benefits claimed to be
linked to fertility, dealing with
menopause, and improving sexual
function [13].

Southeast Asian and Chinese
consumers are now valuing fresh milk
over milk powder, thus products such
as Greek yoghurt can fulfill this
demand and capitalise on the fresh
food trend [25].

Food producers have still significant
opportunities to promote the
numerous health benefits of fresh
produce [5].

Challenges:

» Consumers globally need to be
educated on the advantages of
emerging food ingredients and
production methods linked to multiple
benefits such as synthetic biology, so
that they are not perceived as
complex, chemically intense
products.

Tightly regulated supply chains can
be costly to maintain, adding pressure
to companies to manage
fransportation logistics and delivery
fimes required for product freshness.

The development of products with
novel ingredients (e.g., ancient,
natural ingredients, superfoods) for
which there is little, or no research
evidence, could slow down the
innovation process and delay the
product’s fime to (and impact on) the
market.

17



diets

Maximising nutritional value

Both producers and consumers are
increasingly aware of the “double burden
of malnutrition™” —i.e., a significant number
of the global population is either
undernourished or overweight, and thus, a
focus has emerged on lifting the nutritional
value of food [26, 27]. Nesta reports that
significant population-level health benefits
can be achieved by reformulating and
reducing the calorie content of food
categories that conftribute little to no
nutritional value to people’s diets,
including popular categories such as
cakes, pastries, treats, confectionery,
chilled ready meals, salad condiments
and crisps/chips [28]. A key factor behind
this issue is the limited access to lower-
calorie alternatives that are being
infroduced to markets, thereby creating a
need for increased affordability and
availability of such options to the larger
public globally [28].

Healthier diets

As health becomes a priority for
consumers across all income levels,
demand for healthier diets comprising
food products that are healthy and
improve wellness is increasing [8]. As per
the World Health Organisation (WHO), a
healthy diet emphasises fruit, vegetables,
legumes, nuts and whole grains, and low
consumption of free sugars, salt and
saturated fats [29]. Although the rising
production of processed foods and rapid
urbanisation are driving global changes in
dietary patterns, notable shifts towards
healthier diets are seen in countries such

Trend 4: Healthier, nutritional

as China, Indonesia, and Thailand [25]. The
demand for special healthy diets (e.g.,
Keto, Paleo, Low carb) are also in the rise
in developed countries [11], though health
claims of some of these diets remain
contested [30].

Also on the rise is the perspective of food
as medicine, with increased demand of
probiotics, prebiotics, and anfti-
inflammatory ingredients, among other
examples promoted as pro-digestive/gut
health [4, 13, 18, 21]. Aligned to this is the
increased consumption of non-alcoholic
beverages, particularly in young, Gen-Z
consumers (e.g., mocktails, coffee), given
health consciousness [17].

Plant-based alternatives

Popularity for plant-based alternatives to
animal-derived products is increasing
worldwide, driven by health and
environmental concerns [10, 11, 25]. Arise
in consumers adopting vegan, vegetarian
and flexitarian diets is also fuelling this
frend [13, 17]. Advances in cell culture
technology are also driving the production
of cell-based meat analogues,
complementing the plant-based products
[31]. In Australia, grocery sales of plant-
based meat increased 46% from 2019 to
2020, and in the same period, the number
of products in supermarkets doubled, as
well as the overall industry revenue and
employment [32]. Multinational grocery
retailers from UK and USA have reported
similar increases [32]. The frend also
comprises plant-based substitutes to dairy
products (e.g., soy, almond, coconut) and
seafood (e.g., algae, seaweed), equally
driven by health and sustainability
concerns [11, 17,21, 31].
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Most impacted industries:

Meat and meat product
manufacturing

Dairy product manufacturing
Poultry farming

Sheep, beef cattle and grain
farming

Bakery product manufacturing
Specialised food retailing

Impact timeframe:

Short to long term

Opportunities:

Formulate special healthy diet plans
that are backed by rigorous
scienfific evidence.

Estimates indicate that 35% of all
meat consumption in 2040 will be
cultured [26]. There's already
significant interest and investment in
the space by venture capital firms,
large firms, and government. This is
all posing significant opportunities for
new industry players and
incumbents.

Synthetic biology and precision
fermentation technology is
unlocking multiple possibilities for
novel food products (e.g. specialty
flavours, vitamin colours, lipids, and
nutraceuticals), processes, and
potentially new markets [33, 34].

Challenges:

Increased regulatory requirements
for labelling, including health star
ratings, country of origin, ingredient
changes, allergen, and recycling
labelling [7].

Uncertainties associated with the
scalability and current cost-
effectiveness of some synthetic
biology technologies [33], a typical
challenge for emerging
technologies [32].

Developing new, healthier, and
nutritional diets requires a customer-
centric approach, given the wide
variety of health requirements across
different population segments.
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Theme 3:
Environmental
concerns

Emerging trends toward
sustainable production and
consumption, and a shift in
consumer consciousness




Trend 5: Sustainable production

i and consumption

Sustainable production

There is a greater sense of urgency among
food producers to reduce the
environmental impact of food production,
as over 20% of global emissions are linked
fo food production and consumption, with
no signs of a future decrease given current
socio-economic and demographic trends
[26]. The response from businesses involves
solutions for ensuring green and ethical
value chains, with examples such as
vertical farming [26], repurposing inedible
by-products [35], adhering fo Fairtrade
standards [2], sustainable fishing and
aguaculture solutions [35], and digital
twins' solutions fo make supply chains
more efficient [36]. Another key aspect of
this frend is the adoption of sustainable
agricultural practices, including water
usage reduction and use of sustainable
farming inputs such as biopesticides,
organic and microbial fertilisers [10].

Sustainable packaging

As consumers pay more attention fo the
packages of the food they consume [13],
businesses are now responding by
increasing efforts on developing
sustainable packaging formats [8].
Sustainable packaging involves the use of
recycled material, using bio-based
organic materials, and lightweight and
improved designs (e.g., ready-shelf and
display packaging) to keep food fresher
for longer and prolong shelf-life, which can
potentially have sustainability implications
across the entire supply chain from farm
production to manufacturing and retail
[26, 31]. Packaging reuse is also a growing
frend in food manufacturing, as well as a
decrease of plastic packaging given
increased government regulations
worldwide [31].

Waste reduction in production
and consumption

As more than one-third of global food
production is lost or wasted, there is
growing consumer pressure on businesses
for improved waste management
practices [10, 21]. This includes adoption of
waste conversion processes and
technology (e.g., generate useful
products from organic waste) [3], on-
demand manufacturing [37], but also
practices such as selling nearly expired,
damaged or “ugly” produce at a discount
[38]. The push for this trend is also coming
from the demand-side: sustainable
consumption and waste reduction is a
frend among consumers globally [25].
Despite this push, one in four Australians
leave food on their plate while eating out,
which creates opportunities for restaurants
such as supplying fertiliser to the
agricultural sector made from food scraps
[39].

Energy-efficient production
and consumption

Greater environmental concerns by both
consumers and producers is also driving a
frend towards increasing energy efficiency
in food production and consumption [26,
31]. The use of renewable sources of
energy and solutions to turn food waste
into energy are some of the solutions
implemented by businesses [26]. This likely
requires the design of business models that
can effectively counterbalance the
potential costs of achieving energy
efficiency (e.g., cost of retrofitting
production processes to use renewable
energy) with larger returns from customer
bases that value sustainable energy use.
On the consumption side, opportunities
emerge to create products that use less
energy to store and prepare, which also
franslate into savings for customers [5].
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Most impacted industries:

Other food product manufacturing
Aquaculture

Fruit and vegetable processing
Beverage manufacturing

Grocery, liquor, and tobacco
product wholesaling

Impact timeframe:

Medium to long term

Opportunities:

Synthetic biology technology can
enable the use of organic waste
and reduce environmental impact.
For instance, biosynthesis of chitosan
from chitin can be used to make
food preservatives [34].

The restaurant industry has the
potential to gain $620 million by
tracking and analysing food waste
[21].

The combined energy bill in the
Australian agriculture sector is
estimated to be A$5.8 billion each
year. Using solutions to reduce
energy consumption will help
businesses remain cost-competitive
[31].

Challenges:

Current limited supply and high
prices of raw materials to produce
sustainable packaging [3].

Many companies report difficulties in
assuring sustainable packaging
material, and implementing food
waste management and circular
economy practices [2, 10].

Meeting the challenges associated
with creating a more sustainable
food system requires collaboration
and collective effort [26].

Identifying opportunities for
sustainable solutions and business
models that reduce carbon footprint
requires continuous innovation and
exploration.
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Favouring locally produced
food

As evidence on the negative
environmental impact of food
fransportation confinues to emerge, the
push towards locally produced food and
beverage products by governments,
consumers and environmentally conscious
organisations increases. According to
Euromonitor, 62% of retailers surveyed
globally in 2020 indicated an increase in
consumers buying locally produced food
and beverage products[11]. Though this
frend has significant positive
environmental benefits due to reduced
emissions linked to transportation and
fravel, consumption drivers are diverse,
ranging from supporting local businesses
and connecting with local identity and
culture, to ensuring fast deliveries and
consistent supply, particularly during the
pandemic [11]. Another trend aligned fo
this is the rise of urban agriculture — that is,
agricultural produce grown in urban
environments. In Australia, home-grown
food such as fruits and eggs are
associated with food quality, health, cost
saving and sustainability [31]. Urban food
production has the potential to contribute
considerably to make food systems more
sustainable and enable the transition
towards a circular economy [40].

Environmentally mindful
consumer
The COVID-19 pandemic and ongoing

economic and geopolitical pressures have

elevated consumer consciousness of
environmental issues, from resource waste
to personal and planetary health [17].

Trend 6: Conscious choices

According to McKinsey, food and
beverage products with environmental,
social, and governance-related claims
have achieved superior growth over the
last five years — particularly snacks, yoghurt
and cheese products, fully cooked meat,
and sport drinks [41]. Consumers tend to
purchase sustainably-produced products
when they feel a deep connection with
the environmental purposes espoused by
the product [11]. There is growing
evidence of an increase in conscious
consumer choices towards both health
and positive environmental impact over
affordability, partficularly in developed
counfries and some Asia-Pacific markefs
[10, 15, 24]. Regarding the latter markets,
evidence indicates that the rise in
consciousness for environmental and
social challenges seen worldwide is
spearheaded by the Asia-Pacific region
[15]. A crifical aspect of this trend is that,
though consumers have a choice about
how sustainable their food is produced,
more knowledge and better
communication by producers and
regulators on issues concerning food
sustainability will likely help consumers
make informed decisions about what to
eat [10].
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Most impacted industries:

Grocery, liquor, and tobacco
product wholesaling

Supermarket and grocery stores
Fruit and vegetable processing

Sugar and confectionary
manufacturing

Other food product manufacturing

Impact timeframe:

Medium to long term

Opportunities:

Developing data-driven solutions to
optimise transport routes and
identify optimal locations for
production and markets served.

Developing more rigorous
certification processes and
standards for green labels verifying
product claims.

Product labelling that enhances
fransparency surrounding the
sustainability and health benefits of
the product [10].

Discovering novel methods and
materials to develop more
sustainable versions of existing
products.

Challenges:

One of the biggest barriers to
widespread adoption of
sustainable products is a lack of
frust in green labels (e.g., eco-
friendly, fair trade, non-GMO),
especially in developed markets
[11].

Aligning with the locally produced
food frend requires sourcing
ingredients and raw materials that
are both high quality and near the
production site, which could be
challenging.

Developing products and services
that appeal to environmentally
mindful consumers requires
innovation processes that are
centred on discovering underlying
user needs and pain points driving
such choices.

25






‘heme 4:
‘echno-economic

forces

Forces shaping demand for
increased transparency and
technologies that bridge the gap
between producer and consumer




Product traceability for safety
and transparency

There is growing consumer senfiment
fowards understanding where the food
they consume is coming from. For
instance, surveys indicate that 40% of
Asian consumers are concerned about
their food sources of origin [25]. Underlying
this demand for evidence on the
product’s sources of origin are safety and
authenticity concerns, as well as concerns
on the carbon footprint associated with
the product [8, 11, 31]. Companies are
responding with digital product
fraceability and provenance solutions,
both internal and external facing (e.g.
apps for customers) [10, 11, 42]. Increasing
fransparency in the entire sector globally is
also linked to this frend [28].

Responding to supply chain
and demand fluctuations

The sudden changes in food consumption
and production patterns caused by the
COVID-19 pandemic forced businesses to
reflect on their capacity to quickly
reconfigure their operations in the face of
unexpected fluctuations. The vast majority
of food and beverage businesses in
Australia had fo infroduce significant
changes to either reduce costs, re-focus
their growth strategies, or both [43]. Thus,
efforts to become a more agile food
producer/service provider — for instance,
by beftter integrating with other players in
the supply chain and embracing digital
and data-driven fechnology to anticipate
demand — will likely increase in the short to
medium term [43].

Trend 7: Transparent, safe,
and responsible production

Transparent communication of
product features

As consumers are demanding more
provenance information, they are also
demanding more fransparency and
accuracy in claims made by food and
beverage vendors [2]. Bain and Company
reports that 90% of Asia-Pacific consumers
check sustainability claims made by food
and beverage brands with at least three
sources [15]. Consumers are also calling
for information on specific ingredients and
their health and environmental benefits to
be communicated in a clear and
minimalistic way, pointing to opportunities
to simplify messaging through marketing
campaigns, social media accounts and
product packaging [5, 11, 22].

Stronger attention to food
safety and animal welfare

Food safety is also on the radar of many
consumers and producers, which has
been more apparent since the pandemic
[44]. There is an increased awareness of
the risks of tfransmissible diseases from
animals, but also procuring animal health
and wellbeing- e.g., through smart feed
supplements [31]. This includes ensuring
businesses prioritise humane freatment of
animals across the supply chain. Businesses
have also reported more scrutiny for new
(meat and dairy) product alternatives and
emerging ingredients from both
consumers and governments, as the
former look for new alternatives and
frendy ingredients and the later seek to
deepen their focus on public health [11,
24].
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Most impacted industries:

Sheep, beef cattle and grain
farming

Meat and meat product
manufacturing

Dairy product manufacturing
Supermarket and grocery stores
Specialised food retailing

Impact timeframe:

Short to medium term

Opportunities:

The high cost of food fraud (fake,
or low-quality products are sold
under the label of known brands)
to the Australian economy -
around A$2-3 billion each year —
provide opportunities for businesses
who can minimise counterfeit food
and find solutions to improve food
safety tests [31].

Harness technologies like
blockchain traceability and Al-
based data analytics to pinpoint
areas to enhance operations
across the supply chain.

Provide digital services
complementing food and
beverage products allowing
customers to track product flows,
carbon footprint and/or validate
sources of origin.

Challenges:

Need for investments in data
infrastructure, supply chain data
infegration systems and data-
driven standards for provenance
and fraceability [8].

Reliable monitoring and
fraceability require cohesive and
reliable data which can be
compromised due to lack of
standardisation across supply chain
partners and stakeholders.

Solutions for a more transparent
food system rely on the capacity to
build and maintain frust between
different organisations across the
supply chain.
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Digital, Al solutions bringing
producers and consumers
closer

Digital fransformation is affecting both
consumers and producers. For the former,
mobile digital fechnology has brought
opportunities to purchase food and
beverages anytime, anywhere [42],
control health goals (e.g., manage
weight, food intake, intolerances) [11],
and become more informed consumers
by engaging in online forums, reading
online reviews and companies’ social
media accounts [15]. For producers,
digital technologies (e.g., digital twins,
simulation), and Al solutions are helping
accelerate product development
processes [43], while solutions leveraging
Internet-of-Things and blockchain (and
their integration with Al) are helping them
align their operations, strategies, and
business models to emerging food frends
[10, 45]. Moreover, digital technology is
also bringing both consumers and
producers closer, through direct-to-
consumer models supported by e-
commerce platforms that allow shoppers
to buy directly from producers [11], and
enhanced interaction through social
media platforms [17, 21]. The prevalence
of online food delivery platforms is on the
rise particularly in Southeast Asia, where
value is expected to reach US$20 Bn by
2025 [25].

Enhanced automation of
production

The automation of key activities in the

production process for efficiency gainsis a
significant trend in the food and beverage
sector globally. This has been propelled by

Trend 8: Technology
enablers

advances in Al, robotics, sensing and
cyber-physical systems particularly in the
last decade, but also recent socio-
economic forces such as skill and labour
shortages, which has accelerated the
adoption of these technologies to address
these issues [46]. Examples being used
foday by businesses include drones for
aerial crop inspection, robofs for fruit
harvesting, sensors for soil monitoring,
robotic arms to assist in food
manufacturing, and restaurant robots for
food preparation and serving [48].

Biotechnology and new
production methods

Complementing digital and robotic
automation technologies are
biotechnological solutions and novel
production methods that are being
developed and adopted in the sector
worldwide. One example is the use of
protected cropping for horticultural crops,
which has significant effects on
productivity [31]. Precision agriculture —
data-driven farming management
strategies that recognise fine-scale
variations in crops [47] —is another
example of a sustainable production
method gaining popularity [26].
Additionally, advances in biotechnology
are unlocking opportunities for
productivity increases and sustainability,
with synthetic biology to produce
specifically designed food ingredients, 3D-
bioprinting of food, and advanced
biochemical systems for conversion of
waste into feed, fertilisers, and bioproducts
being notable examples [34],[48, 49].
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Most impacted industries:

Sheep, beef cattle and grain
farming

Meat and meat product
manufacturing

Dairy manufacturing

Grocery, liquor, and tobacco
product wholesaling

Supermarket and grocery stores

Cafes, restaurants, and takeaway
food services

Impact timeframe:

Short to long term

Opportunities:

Developing and adopting precision
farming solutions (using Al, drones,
and smart irrigation) will unlock
agricultural productivity gains but
also financial and environmental
cost reductions by using less
resources such as water and
fertilisers [26].

Food-related carbon footprint
continues to be the driver of
innovation and investment from
governments, investors, and
sustainably aligned businesses,
helping SMEs obtain the resources
required fo invest in advance
technology [50].

Discovering new applications of
emerging digital technology that
effectively address customer needs
by co-creating innovative solutions
with them.

Challenges:

The emergence of direct-to-
consumer models could put
wholesalers at risk, as producers
increase the proportion of direct
sales to their customers [51].

The rise in cyber crime driven by
organised criminal groups and even
nation states may become an even
bigger disruptor as more businesses
embrace digital fechnology [52].

Establishing a reliable feedback loop
to enhance the usability of
innovative technologies and
solutions co-created with the core
customer base.

31






Theme 5:
Business resilience

Emerging trends for business
resilience to manage weather
volatility and geo-political
challenges




Coping with weather volatility

The effects of climate change and
extreme weather events in Australia have
been particularly felt in the fruit,
vegetable, and livestock industries.
However, recent studies indicate that the
effects cascade down the food supply
chain to other industries, bringing a wide
range of adverse, amplified effects from
employment losses to reduced availability
of foods, nutrients, and diet quality [53].
The 2019-2020 bushfires, for instance,
caused between $4 to $5 Bn worth of
losses to the food system in Australia,
according to estimates from WWF and the
University of Sydney [54]. In early 2022, a
combination of the COVID-19 pandemic
and flooding left much of centfral and
northern Australia with food shortages [55].

Globadally, the extreme weather events
experienced in 2022 had profound
consequences for regional food
production systems and markets, leaving
many countries with (or on the verge of)
food crises. Heavy rains inundated crops
and agricultural fields in Pakistan and
Nigeria, while extreme droughts destroyed
crops in East Africa, Europe, and China
[56]. Two of the major effects to food
markets from climate change and
extreme weather is increasing the price of
food [55] and reducing its availability, be it
by destroying crops or disrupting supply
chains, logistics and distribution activities
[55]. Another key effect concerns the
quality of the soil and food, decreasing
the nutritional value of food staples such
as rice and wheat, and associated value-
added products [55].

Trend 9: Weather events

Greater reliance on
government support

Weather events, although becoming more
frequent, are unexpected, thus, it is
difficult for businesses to plan for optimal
allocations of resources in advance.
Inevitably, businesses are relying more on
governments fo mobilise additional
resources and cope with the financial
consequences of extreme weather
events. However, there is a significant
disparity on government support between
higher-income countries, on the one
hand, and emerging regions, on the other
[26]. There are also disparities across
products, with sugar, rice and meat
aftracting more government support than
more nutrient-rich products such as fruits
and vegetables [26]. But apart from
governments supporting businesses in the
face of climate change, they can (and
must) support businesses to become part
of the solution — that is, by adopting
sustainable practices. Some examples are
South-east Asian government supporting
farmers in reducing groundwater
extraction and use of fertilisers, and
European countries redistributing
payments for intensive livestock farming
towards biodiversity protection activities
[56]. Public pressure towards these
supporting initiatives is likely to increase in
the short to medium term [57].
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Most impacted industries:

Fruit and tree nut growing

Sheep, beef cattle and grain
farming

Dairy cattle farming

Grain mill and cereal product
manufacturing

Other food product manufacturing
Supermarkets and grocery stores

Cafes, restaurant, and takeaway
food services

Impact timeframe:

Short to long term

Opportunities:

Novel methods such as precision
fermentation and plant-based
product development offers an
alternative solution for scalable and
sustainable food production when
weather events disrupt traditional
production processes.

Governments, from both developed
and emerging regions, have an
opportunity to promote sustainability
across the food sector by increasing
their support to food and beverage
producers to implement sustainable
solutions [26].

Integrating biotechnology and
digital (e.g., sensing, monitoring)
technologies for end-to-end,
climate-resilient agricultural solutions
[55, 58].

Challenges:

A significant number of businesses
in the sector have no specific
insurance for environmental risks
[52]. As extireme weather events
become more commonplace,
business survival will be threatened
on an ongoing basis.

Extreme weather events
associated with climate change
will continue to reduce profitability
of Australian broad-acre farms,
which has been decreasing at an
average of 22% per annum since
2000 [55].

Ensure producers can access
resources and learning
opportunities critical for effective
implementation and operation of
monitoring and evaluation
technologies. Co-creation among
producers is also key, but it requires
proper mechanisms. For example,
workshops for collaborative
ideatfion between solution
providers and producers to find
ways to co-design approaches for
weather monitoring.
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Unpredictable effects of
global conflicts and health
crises

Russia’s invasion of Ukraine is conftributing
to the rise of food prices globally, at a time
where prices were already up due the
COVID-19 pandemic. As Russia and
Ukraine are among the world’s top
exporters of cereals and oilseeds, the
conflict is having a ripple effect on
farmers, producers, manufactures and
traders, as well as aggravating food
security crises in several developing
nations [59]. For farmers in Australia, this
franslates intfo increased costs of inputs
supplied by the two countries, notably
energy (oil and gas) and fertilisers [60]. For
example, more than two-thirds of
consumers in the US are more likely to buy
from brands providing humanitarian
support to Ukraine [61] than those that are
not. In addifion, evidence suggests that
public health crises such as the COVID-19
pandemic could become more frequent
in the future, considering the rate of
animal disease emergence linked to
environmental change [62]. There are also
heightened risks of other diseases that can
affect the food sector. For instance,
Indonesia recently experienced outbreaks
of food-and-mouth disease (the country’s
first in more than 40 years) and lumpy skin
disease, sending cafttle farmers across
Australia into high alert [63]. Allin all,
turbulence and unpredictability in the
operating environment surrounding food
and beverage businesses is likely to
continue at least in the short to medium
term.

V Trend 10: Geopolitical and
“ economic turbulence

Changes in patterns of
consumer spending

According to NAB's latest consumer
sentiment survey, about fourin 10
Australians are reducing eating and
drinking out of the home, and around one
in three are cutting back on ordering food
through delivery apps [64].

ResDairy reports that in the previous 12
months to February 2023, there has been
an observable decrease in customer
bookings among all restaurants [65]. In the
USA, consumers are managing their
spending by shopping at value retailers
and switching fo store brands [66], while in
the UK they have reduced eating out and
switched to more affordable products
[67]. This indicates that, if inflationary
pressures continue to affect households,
spending patterns will continue to
fluctuate in ways that are difficult to
anticipate by food and beverage
businesses worldwide.

Labour and financial market
constraints

The COVID-19 pandemic exacerbated an
already critical issue in the food and
beverage industries: labour shortages.
While low wages and physical nature of
jobs in the sector hinders talent attraction,
border closures due to the pandemic has
led to a skill shortage across virtually the
entire value chain of the sector, from fruit
pickers to food factory workers, to
restaurant staff [46, 68].
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Most impacted industries:

Mushroom and vegetable growing
Bakery product manufacturing
Beverage manufacturing

Grocery, liquor, and tobacco
product wholesaling

Specialised food retailing

Cafes, restaurant, and takeaway
food Services

Impact timeframe:

Short to medium term

Opportunities:

Changes due to global political and
economic events also bring
opportunities for Australian
businesses. For instance, Russia’s
invasion of Ukraine is limiting the
wheat production capacity of both
countries, creating opportunities for
Australian markets to address global
wheat gaps [14].

Promote domestic consumption of
locally produced food and
beverages by implementing
campaigns to promote investment in
local industries facilitating access to
affordable and high-quality seasonal
produce (e.g., #EatQLD) [69].

Disruptive events (e.g., COVID-19)
incentivising collaboration to
develop innovative solutions faster.

Challenges:

Different geopolitical events affect
regions differently [70]. Thus, it will
remain more difficulf for
multinational businesses o manage
product portfolios across different
countries.

Shiffing global dynamics and frade
embargos on national agricultural
exports compromise producer
profitability. Building safeguards will
be needed to protect industries that
profit primarily from global exports
(e.g., beef trade tariffs to China)
[71].

Capitalising on the power of
collaboration for innovation requires
alignment of incentives among
stakeholders. This requires co-
creation methods that align
stakeholder interests to achieve a
common goadal.
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Recommendations

This section presents five recommendations that cut across the 10 frends. Each
recommendation leverages insights from the trend to develop innovative products and
services for the food and beverage sector. Recommendation 1 advocates for a data-driven
mindset fo identify key opportunities and solutions that bridge the gap between producer
and consumer and enhance customer experience. Recommendation 2 focuses on global
collaborations to accelerate innovation in response to global socio-economic shifts.
Recommendation 3 focuses on putting innovation in the hands of the customer by fostering
product personalisation, while enhancing production transparency. Recommendation 4
concerns matching business models with innovation potential, focusing on implementing
approaches that enhance sustainable production and consumption. Recommendation 5
focuses on building transparent relationships between all stakeholders across the value
chain. The following table outlines the relevance of each recommendation to each of the
frends. The symbols in each box indicate high (full dial) to low (quarter dial) relevance.

Trend | Trend | Trend Trend | Trend | Trend | Trend | Trend
1 p 3 [ 7 8 9 10
Recommendation 1:

s doe O 0000
mindset to address

uncertainty
Recommendation 2:

Collaborate nationally D D . . .
and internationally to

accelerate innovation

Recommendation 3:
Practice customer-centric

innovation

Recommendation 4:
Re-think new business D D ‘ D D D D

models

Recommendation 5:

Establish a deep and
fransparent relationship ' D D ' D ' D
with customers and

stakeholders
High Medium Low
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[I:[Iﬂ Recommendation 1: Embrace a data-driven mindset to
address uncertainty

Common across the 10 frends is the increased uncertainty of when and how events will alter
business as usual. In their current state, tools based on machine learning and big data
analytics (part of Al technology) can predict events and discover previously unknown
patterns and relationships in large volumes of unstructured data. This predictive and
descriptive capacity is what makes them useful and highly applicable to tasks such as
detecting emerging patterns of consumer behaviour [72], testing different combinations of
flavour and texture for new products [73], detecting anomalies in supply chains [74], and
discovering novel ingredients that enhance product quality [75], among many other tasks. As
these technologies become cheaper, easier to use and applicable to a broader set of tasks
supporting innovation, their use will become imperative rather than optional.

However, embracing a data-driven mentality to proactively adopt and use these tools
requires established data infrastructure and capabilities. Evidence suggests that the most
significant reason for Al-related project failures is the lack of robust internal data structure
and data systems [76]. Digital maturity has also been highlighted as key for Al adoption
success [77]. Thus, businesses need to invest resources in digitising aspects of their operations,
creating data repositories and integrating them across business areas (fo avoid silos) to
maximise the value they can extract from Al.

Another key aspect of a data-driven mindset is that it is not limited to the boundaries of the
organisation. In fact, research suggests that the biggest benefit of the data-driven and Al-
based approaches are between (not only within) organisations [78]. This involves the
infegration of data from multiple actors across the value chain, forming a data ecosystem
[79]. For instance, innovative manufacturing companies are more likely to share data and
insights across supply chain actors, which in turn stimulates further innovation [80], and
companies involved in open data analytic platforms together with suppliers and customers
are finding significant benefits in terms of innovation speed and effectiveness [81].

Recommendation 2: Collaborate nationally and
internationally to accelerate innovation

The speed of fechnological progress, increased competitiveness and unexpected
fluctuations in demand and supply underpinning the food and beverage trends discussed
are forcing companies to innovate in shorter periods of fime. One optfimal way of achieving
this is by innovating collectively across groups of companies, rather than in silos, where each
company contributes with knowledge and resources to effectively generate, develop, and
commercialise novel food and beverage product ideas [82, 83]. For this, companies must
think about appropriate collaboration arrangements with a variety of stakeholders including
customers, suppliers, competitors, universities, consulting organisations, and government
research agencies. Evidence suggests that collaboration — particularly formal collaboration,
such as joint projects, research partnerships and alliances — with diverse stakeholders,
increases the innovative capacity of businesses [84].

Another option is o tap into larger innovation ecosystems, where the company can focus on
providing a portion of a larger joint value proposition by developing products that
complement other third-party products [85, 86]. Open innovation ecosystems such as
theBarn — orchestrated by Germany's Sudzucker Group linking food innovators, bio-
economists, and agronomists to develop sustainable agri-food solutions [83], and Swiss Food
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& Nutrition Valley — a global innovation ecosystem for food and nutrition co-founded by
Nestlé [87], are proving to be a valuable source of new opportunities, especially for food
start-ups and SMEs by tapping into resources from established ecosystem orchestrators.
Larger companies can think of establishing ecosystems on their own, and thus benefit from
an influx of fresh market insights, needs, product ideas and solutions from smaller players. The
food and beverage sector is well positioned to capitalise on innovation ecosystems,
especially when they involve an appropriate mix of actors across multiple economies,
adding the diversity and redundancy needed to cope with changing macro-economic
conditions [88].

&

Gy Recommendation 3: Practice customer-centric innovation

As consumer sophistication and demand for products that safisfy individual needs grow, the
importance of starting the innovation process with the customer’s wants and needs in mind
grow too. By holding the customer at the core across the entire innovation process, customer
cenftricity helps de-risk innovation by maximising the chances that the new concepts hit the
target in the first attempt [89]. Innovation methods such as design thinking ensure focus on
building an understanding of customer needs and collecting evidence fo inform the
development of new products and services [90]. Design thinking is becoming a useful
strategy to design products that are both healthy and environmentally friendly [?1] and
improve food systems by integrating needs from diverse consumers [92].

Evidence across many sectors highlights the benefits of focusing on the job the customer is
frying to get done when developing novel products and services — essentially, they “hire” a
product to perform a particular job [93]. This “job-to-be-done” approach has led to
successful improvements of food and beverage products in many industries, such as fast-
food restaurants and food delivery [94]. It is also important to empathise with customers to
comprehensively understand needs and pain points [95]. For multinational companies, this
means establishing a physical presence where customers are located, understanding their
local environment and innovating with local ingredients to better suit taste preferences [96].
In addition, new methods such as virtual reality technology help understand deeply what
customers want or enjoy, for instance, what ingredient, taste, texture, flavour, and smell they
enjoy and why [89].

O
£ Recommendation 4: Re-think new business models
-—

The shifts that we have reported here towards food that is good for health, the environment,
and tailored to individual needs are threatening fraditional business models based on mass
production, linear processes and value propositions based on discrete rather than systemic
benefits for consumers [97, 98]. Innovating a company's business model also provides the
opportunity to complement product innovations, by building novel ways to create customer
value, such as the provision of services on top products, and alternative revenue streams [81].
A business model is innovated when the activities for creating and delivering value to
customers, as well as activities to capture value back to the company, are altered or
enhanced. Evidence suggests that business model innovation is less likely to be imitated by
competition, giving the business a sustained competitive advantage over time, and having a
more significant bottom-line effect in the long term [99]. It is also an effective — and needed -
strategy in turbulent business environments [100].
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Here we present three examples of novel business models implemented in the food and
beverage sector that leverage the trends discussed previously. The first example is a platform-
based business model implemented by Denmark’s Too Good to Go, where food leftovers from
restaurants, supermarkets and caterers are packaged and offered to the platform’s users who
pick the package up from convenient locations [101]. The second example is the personalised
business model from the USA’'s GenoPalate, where the company offers nutrition insights, diet
plans, diet consultation and a range of other novel services that are personalised for every
single customer building on their genetfic tests either conducted by the company or uploaded
by the customers — e.g., from companies such as 23andMe and AncestryDNA [102]. The third
example is an emerging model known as “ghost kitfchens”, where established restaurants rent
part of their kitchen spaces and equipment to delivery-only food service businesses, or
businesses in need of a space to experiment with new food concepts, providing additional
revenue streams for the established restaurants and making efficient use of resources, such as
electricity and physical space [58].

Recommendation 5: Establish a deep and transparent
relationship with customers and stakeholders

Health and environmental concerns — relevant fo most of the trends discussed in this report —
are issues that resonate with both consumers and producers at a personal level. Under these
circumstances, building relationships based on honesty and transparency are the basis for
long-term engagements with customers and suppliers [103]. For businesses, disseminating
credible information on their products and services to build public trust is especially important
in fimes of turbulence [104]. The COVID-19 pandemic highlighted (and amplified) inequality
issues existing in our societies and economies, so the sensibility and awareness of ethical
practices from businesses has been particularly heightened [105]. It has also sensitised the
public perception about the health and safety aspects of the products they consume, which
directly affects food and beverage producers [106].

Advanced information technology such as Al can help businesses personalise engagement
via digital channels to communicate information that is relevant to each individual customer.
Evidence suggests that an effective way to maximise value for customers is by focusing not
only on customer satisfaction, but on connecting with customers at an emotional level -
resonating with their motivations and addressing their emotional needs [107]. More
personalised communication will also encourage them to provide valuable feedback to the
business, which can in furn inform innovation processes and initiatives.
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Case studies

This section draws on five FaBA partficipating companies to illustrate how businesses can
create and seize innovation opportunities imposed by the trends. Below we describe each
company and how they are creating opportunities and addressing challenges discussed in
the previous sections2.

a&j‘” All G Foods

www.allgfoods.com

All G Foods is capitalising on precision fermentation tfechnology to address critical gaps in
the cultured dairy sector. Precision fermentation is the process whereby microbes can
mimic targeted molecules such as proteins, fats, and flavours, typically derived from
animals and plants [108]. This innovative approach enables the creation of alternative
meats, and cellular milk to relieve the pressure that animal agriculture places on the
environment [109]. All G Foods offers a sustainable and ethical alternative that meets
increased demand for dairy consumption while also contributing to the growth of the
cultured dairy sector in Australia. According to Dairy Australia, El Nino-related impacts are
likely to affect dairying regions this year with feed, and water values to remain below
average in the coming months [110]. All G Foods offers a targeted solution that mitigates
the ongoing pressures of the climate sensitive industry, partficularly during environmentally
volatile seasons [108]. Their overarching mission and approach reduce potential disruptions
arising from weather volatility and contributes to more sustainable food production.

There are several challenges that All G Foods faces namely: nutritional density of meat-
free meat and targeting consumers. The challenge is the nutritional profile and density of
animal-free milks versus full cream milk. All G Food's precision fermentation process mimics
the targeted molecules within full cream milk complementing the nutritionally dense
ingredients that enhance the nutritional profile of their dairy-free products. With the launch
of their plant-based meat brand Love-Buds in 2021, they have targeted the retail and
hospitality industry by engaging with festivals, and food frucks educating and amassing
consumer demand and support [109]. All G has forged a niche that both targets
consumer perceptions surrounding the sustainability of the dairy industry, growing cost of
dairy products and decreased consumption of red meat throughout their product lines
Love-Buds and MilkCell [111].

Eden Brew Eden Brew
www.edenbrew.com.au

Eden Brew, an Australian-based company, specialises in the development of animal-free,
precision-fermented milk and other dairy products [112]. Eden Brew has targeted several
opportunities within the cow-free dairy sector both through their processes of production,
and in the nutritional density of their products. Their process of precision fermentation maps
out the cow milk genes using natural yeast to produce a specific protein. There are 20
proteins in cow's milk which 80% of are casein proteins [112, 113]. Eden Brew's
fermentation process produces aggregates of casein profeins known as micelles, which
are critical for the colour, texture, and heat stability of milk. These micelles also operate as

2 The information provided by the industry participants is verified by them and not by the authors of this report.
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critical vehicles for the fransfer of nutrients found in cow's milk [112]. As such, this process
provides consumers with an animal-free alternative milk that mimics the taste and feel of
milk with comparable nutritional density. Furthermore, the production process means that
Eden Brew's cow-free milk products have an extended shelf life. With increased
environmental and economic pressures increasing the prices of cow’s milk [110], Eden
Brew is targeting a critical challenge faced by consumers by providing a cost-effective,
long life alternative with the similar nutritional value of cow's milk.

Environmental and economic challenges faced by the dairy industry, see incumbent dairy
companies like Norco increasingly investing in companies like Eden Brew to develop
resilient production processes [114]. Furthermore, increased economic and environmental
pressures for Australian dairy processors see Australian farmgate milk prices increasing
[1158]. Furthermore, broader consumer acceptance is another challenge faced by cow-
free, precision-fermented milks. While one in six Australians consume dairy free milk
alternatives [116], the distinction between plant-based and precision fermented presents a
challenge for companies like Eden Brew. One key distinction to plant-based milks is the
price competitiveness of Eden Brew's pending product line. Their precision-fermented milk
will not only mimic the experience of drinking cow's milk, but also be sold at a comparable
price [117]. Assuch, the value of Eden Brew's innovative production processes aligns with
growing consumer acceptance of experience driven precision-crafted products with
enhanced nutritional and sensorial properties [118].

GELITA

Improving Quality of Life WWW.GELlTA‘COm

GELITA is a global gelatin and collagen production leader supplying natural, clean, and
sustainable ingredients to manufacturers in the food and beverage sector, as well as
pharmaceutical and medical sectors. To reduce waste and ensure sustainable
production, GELITA opfimises collagen production from renewable sources such as bovine
hides and bones. By utilising by-products from the meat industry, the company is able to
minimise waste and increase resource efficiency along the food and beverage value
chain. To address growing environmental concerns in the sector, GELITA's manufacturing
processes adhere to strict guidelines to ensure their products are compatible with natural
and clean labels, use state-of-the-art equipment for added efficiency, and have specific
targets in place to cut carbon emissions. As a response to the growing demand for
functional foods and beverages [119], GELITA has developed product lines enabling the
production of fortified food. One example is Confixx, a gelatin specialty to produce
fortified gummies, which is allowing them to successfully compete in the emerging market
for functional and fortified confectionery. Recently, the company launched two
innovative products benefiting both producers (by optimising production) and consumers
(by improving health): A gelatin that simplifies softgel production and helps cutting costs,
and a market-first protein that enhances the effect of endurance fraining.

Every application of gelatfin and collagen in the production of foods and beverages
requires ingredients with clearly defined properties [120]. GELITA addresses this by working
closely with customers to develop customised, tailor-made products for each field of
application, drawing on a pool of application service experts. In addition, finding an
optimal balance between functional and healthy products with resource-efficient
production is noft trivial. To this end, GELITA relies on formal innovation and collaboration
initiatives to find smart combinations of products with new functions and texture designs,
and novel solutions to health and environmental issues. Some of these initiatives include a
Startup scouting program, and ongoing R&D collaboration with companies around the
world.
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nourish  Nourish Ingredients
INGREDIENTS  WWw.Nourishing.io

Nourish Ingredients is leveraging several opportunities within the alternative protein market
through innovative production techniques and by solving faste and experience problems
in the current plant-based protein industry. Nourish Ingredients employs synthetic biology
and precision fermentation to develop animal-free fats that target critical gaps in the
plant-based market. Fats are a critical component of food as they operate as a vehicle for
flavour and enhance the mouthfeel and aroma [121]. The value of synthetic biology is that
microbes are able to mimic targeted molecules producing animal-free fats that can be
integrated into plant-based products [122]. This approach allows them to create unique
product offerings that enhance the flavour and cooking experience of alternative proteins
without relying on traditional additives.

The plant-based market has recently experienced a plateau in sales due to the inability of
alternative proteins to match the taste and textures promised to their consumer base
[123]. To address this, Nourish Ingredients does not just provide a meat-free alternative, but
rather targets a critical component in the tasting experience: fat and how that can be
used to fransform the flavour, aroma and mouthfeel of alternative proteins, to provide an
authentic experience. In summary, Nourish Ingredients is well-positioned to capitalise on
the opportunities presented by its innovative synthetic biology and precision fermentation
approach while addressing the challenges of a plateauing market and consumer
expectations.

@food' v2food®

www.v2food.com

v2food is an Australian plant-based meat manufacturer that produces a wide range of
plant-based meat alternatives from burger patties to crumbled chicken products. Their
functional product range targets both a growing population of plant-based, and
conscious consumers. A critical component of v2food’s mission is to build the version 2
food system, making plant-based meat alternatives more accessible to a broader market
of consumers [124]. According to McKinsey, one-third of 8000 consumers surveyed in the
USA and Europe are conscious consumers, focused on purchasing sustainable products
[125]. v2food, through their core mission to feed the planet in a way that takes care of the
planet, product development advancements and environmental monitoring, is fostering a
brand cultfure relevant to a growing conscious consumer base.

A key category challenge facing plant-based is the increasing consumer dissatisfaction
with the functionality (quality differences in the market), perceived artificial processed
nature of the products and perceived nufritional value of the alternative meat products
[123]. v2food significantly invests in science and technology to overcome challenges
regarding taste, texture, appearance, and nutrition through collaboration and partnering
with the likes of Australia’s science agency, CSIRO, and universities. This helps v2food
maintain the #1 plant-based meat alternative in Australia status through the provision of
quality, tasty products. v2food uses shopper, consumer, and market research data to
shape their brand communications, product design and offer to ensure that the product
range meets consumers’ needs. v2food's broad product range offers a variety of options
like v2food mince and schnifzels that mimic traditional meat varieties available on
supermarket shelves. These products make it easier to reduce meat consumption from
consumers’ diets by offering convenient formats, healthier alternatives, and more
sustainable benefits for the planet without consumers having to make significant dietary
changes. In summary, v2food creates tasty, nutritious and sustainable alternatives to
conventional meat products, reducing strain on agricultural systems and broader
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environmental impacts. v2food partners with culinary chefs to ensure eating a plant-based
diet and swapping out meaft for alternatives can be as delicious and healthier as possible.
They are committed to the category creation of plant-based protein through marketing
communications and consumer centred innovation. v2food is on a mission to feed the
planet in a way that takes care of the planet.

Drawing links between the case studies and the10 frends

The matrix below shows how each case study relates to a particular frend. The links between
each case study and the frends indicate whether the companies have seized market
opportunities and addressed associated challenges that are specific to each particular
trend (this was verified by the companies). FaBA is currently partnering with each of the
companies to further discover, create and pursue new commercial opportunities for novel
food and beverage products.

Trend Trend Trend Trend Trend Trend
4 6 7 8 9 10

Vg v v v v
aen Drow v v Vv v v v
Collly v v v v v v
nourish v v v

INGREDIENTS

(V2)food v v v
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Methodology

Approach and data

To identify frends signalling patterns both at the demand and supply sides, we drew on
multiple data sources. For the demand side, we performed a systematic review of grey
literature from 2019 to 2023 on market trends and consumer behaviours within the globall
food and beverage space. This includes market and research reports from market research
agencies, management consulting companies, food and beverage industry peak bodies,
research centres, multinational food and beverage producers and government agencies.
For the supply side, we collected the latest 2023 industry reports from IBISWorld comprising
the entire food and beverage supply chain in Australia. This included individual reports for all
the 65 industry classes from the Australian and New Zealand Standard Industrial Classification
(ANZSIC) covering the food and beverage supply chain, which comprises the following five
ANZSIC divisions: A - Agriculture, Forestry and Fishing; C — Manufacturing; F - Wholesale Trade;
G - Retail Trade; H - Accommodation and Food Services.

Analysis

For the demand side data, we performed a thematic analysis that resulted in 68 individual
sub-frends. The sub-frends were aggregated through mulfiple cycles of analysis, resulting in
eight trends grouped into four major themes. Then, for the supply side data, we extracted
the text from each IBISWorld report, particularly the sections discussing recent developments,
industry outlook, products and markets, competitive landscape, and operating conditions.
After the text was stored, inspected and "cleaned” (i.e., removing numbers, non-ASCI
characters, and stop words), we performed topic modelling, a natural language processing
technique that detects latent topics in a corpus of documents [126]. We employed the
Bidirectional Encoder Representations from Transformers (BERT) technique specifically
applied to the task of topic modelling (algorithm known as BERTopic). BERTopic leverages
fransformers and text embedding techniques to account for the context of words in a
sentence, and thus, by considering the semantic relationship among words, it can
outperform other models that freat documents as a “bag of words” [127]. The topic
modelling analysis resulted in 181 topics, and a subsequent manual inspection identified 50
of them as actual industry frends rather than pure descriptions of the industries (the 50 topics
presented in Figure 1). Forty of these trends directly corresponded with at least one trend
identified in the previous demand-side analysis, an exercise that served as a validation using
different sets of data. The remaining 10 frends unveiled a latent topic concerning business
resilience in the face of current turbulence caused by weather and geopolitical events; thus,
we included them as two new frends grouped into a new (fifth) major theme. Lastly, we
searched for further data sources such as articles, market indicators and statistical figures to
corroborate the drivers of each frend.
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and leadership". Professor McColl-Kennedy leads several cross
disciplinary and international research teams, obtaining over
$21.7 million in competitive research grants, including 20 years
of continuous funding from the Australian Research Council
(ARC).
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Professor Damian Hine

https://researchers.ug.edu.au/researcher/1051

Professor Damian Hine is an evolutionary economist who
studies change and innovation processes in the areas of
science and technology and change driven by scientific
endeavours. His work ranges widely, having been an advisor to
the World Bank on the impact of small enterprise programs on
remote communities in Southeast Asia, developing industry
investment plans for Hort innovation, undertaking national
studies on productivity in horticulture, regulation in digital
health, freight and logistics, investment in the biotechnology
sector, infernational reports for the OECD, World Bank,
UNESCO, and international research with ACIAR, The Pacific
Community, innovation and commercialisation for the
Vietham and Chilean governments, using whole of farm
economic models to build viable pearl industries in Fiji and
Tonga, as well as horticultural innovation in the Pacific. He has
worked extensively with NGOs particularly in marine
ecosystems where his work focused on enterprise led solutions
to overfishing, bomb fishing and cyanide fishing in Indonesia
and the Philippines, particularly by shortening supply chains. He
has also worked with the Food and Agriculture Organisation of
the United Nations (FAO) on water scarcity and cross-border
solutions to water security and food security and helped design
a major international project with the FAO on modelling the
frade-offs between the sustainable development goals for
FAO funded and operated projects. He has also consulted far
and wide and run consulting companies.

Ms. Ellen Derbyshire
https://faba.au/people/ellen-derbyshire/

Ellen is a PhD student at The University of Queensland Business
School and is the Senior Research Assistant for Innovation
Pathways at FaBA. Ellen holds a Master of Business (Social
Impact and Sustainability), and a Bachelor of Arfs
(International Relations and Spanish). Prior to joining the
Business School, Ellen has worked in Thailand, Colombia, and
Australiac as a research assistant across several projects
collaborating with industry, government, the United Nations,
and The University of Queensland. Her previous research dealt
with topics pertaining to the localisation of the sustainable
development goals across different industry contexts where
she co-authored a book, “Actioning the Global Goals for Local
Impact”. Throughout her work, Ellen observed how digital
platforms were influencing the way we work together to
achieve goals in organisations. This led to her current PhD study
which explores how human-technology inferactions constitute
coordination of activities in platform organisations.
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