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“We always overestimate the change that will occur in the next two
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“Don’t let yourself be lulled into inaction.”
Bill Gates – The Road Ahead
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INTRODUCTION AND OVERVIEW

1

In 2012 the Riddet Institute introduced “A Call to Arms”, a strategy document for the New Zealand food
industry, developed by a partnership between industry and academic independents. Four strategic
directions for the industry were outlined in that document. One of these was:
Develop value chains that enhance the integrity, value and
delivery of New Zealand products and increase profits to
producers, processors and exporters.
This document addresses that strategy in terms of likely developments in digital
technologies over the next 5 – 10 years.
The fusion of digital technologies, with almost all, if not all, real world activities, sometimes
known as the Fourth Industrial Revolution, is changing the world and disrupting consumer
behaviour in ways that few yet fully understand, and this poses both a threat and an
opportunity for New Zealand. The change is happening faster than many realise and will
have profound implications for all, including the food industry. It will change how food
is researched, perceived, purchased and used by the consumer, and its implications for
convenience, diet and health.
The Internet of Things (IoT) has more than 15 billion devices connected and this is
expected to increase to 200 billion by 2020. These devices include, for example, smart
refrigerators that know what they contain and can order resupply online from the
supermarket. The Samsung Family Hub refrigerator is an example, available locally
throughout New Zealand, and it can interact with the Countdown online supermarket.
Domino’s are proposing pizza delivery using drones!
Customers are becoming increasingly aware of health-related aspects of food and
diet. Personal wearable devices (and even smart phones) are tracking levels of energy
expenditure and other aspects of health, which can, in turn, provide advice about dietary
needs. Attitudes to nutrition and health are moving towards preventative rather than
curative healthcare. Few areas are as relevant to health and wellness as food and
nutrition research, and sub-optimal diet is responsible for diet-related chronic diseases
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clean and green
successful sports teams
successful athletes
natural landscapes
family-owned primary production
quality
fair play
safe and disease-free status

We need to
reinforce
and leverage
consumer trust
in the
New Zealand
brand.
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costing the US, for example, an estimated
$1 trillion annually. The food industry plays
a major role in supporting and influencing
nutrition research and offering expertise on
challenges for food production, formulation
and distribution. With this responsibility comes
a need for clear demonstration of academic
independence and transparent guiding
principles. New Zealand is a highly-connected
ecosystem of industry partners and academic
collaborators, and this could be a key point of
difference for us with consumers globally.

In this new “connected” digital age, New Zealand
is no longer just a producer and marketer of
dairy, meat, seafood, fruit, vegetables and
packaged food products: We are now providers,
through our food, of:

New Zealand is recognised as a smart and
responsible producer of good, healthy food
and artisanal / natural products. It is also a
source of food produced naturally in a clean,
low-disease environment.

The “soft” power of the New Zealand image is
an important driver for this. Not just the “clean
and green” of the 90s, but the halo effect of the
successes of our sports teams and athletes, the
power of our natural landscapes and familyowned primary production, our reputation for
quality and for fair play, our safe and diseasefree status. We need to reinforce and leverage
consumer trust in the New Zealand brand.

The new digital environment offers the
possibility of an intimacy with the consumer
never before possible. The nature of supply
chains, value chains, traceability and labelling
is going to change, and will offer new
opportunities for our food industry and for
the benefits of New Zealand provenance.
But only if we are prepared and take up
the opportunity!
The new digital age gives industry the potential
to reach and connect with its consumers in
totally new ways. Conversely, the consumers
now and in the future will be seeking industry
out online and researching the products that
meet their needs for quality, health and social
status. New Zealand needs to be ready and to
have the relevant information available.
Global connections are changing business models
from the traditional pipelines to a new model
of “platforms”.

•

Targeted and personalisable nutrition,

•

Pleasurable eating experiences and
memorable eating “occasions”, and

•

Positive self-image and public image of
the consumer.

An important factor that is missing is a distinctive
New Zealand cuisine. It almost certainly exists,
and aspects of it have been seen in New
Zealand Masterchef competitions, for example.
But as a nation, we have not yet embraced and
promoted it. This needs to happen.
The New Zealand food sectors and academic
collaborators need to come together and
digitally market our unique New Zealand
branded image. Volvo has captured “Made
by Sweden”. We need to promote “Eat New
Zealand”! And we need to link it to a package
of positive New Zealand images of tourism
and cultural/sports achievements, and to our
reputation for trustworthiness.

5

New
Zealand
needs
an
action
plan
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GLOBAL CONTEXT
Megatrends
Four megatrends will affect the future of food

- Urbanization: half the world’s population is now living in an urban environment remote from the
production of most of their food; another two and a half billion people will be urbanized by 2050.
Sustainable supply chains and value chains for food are more important than ever. It will be increasingly
important to focus on efficient energy use, minimization of waste and maximizing use of co- and byproducts, and being highly visible in doing this.

NEW ZEALAND NEEDS AN ACTION PLAN to develop a
smart food system that engages with smart appliances,
smart food identification and supporting data systems to
address:

- Connectedness: Almost all people around the world are connected to each other and to the internet
by smart phones. Many, particularly younger people, get their “knowledge” from the internet via smart
phone. Unsubstantiated opinions and “alternative facts” are becoming more prevalent. Purchasing
decisions are influenced by affinity groups of like-minded people. This is why integrity and strong guiding
principles will be important for the New Zealand brand, supported by transparency of systems and
processes with information for the consumer to find. The internet of things (IoT) is growing exponentially.
There are more than 15 billion digital devices connected today and this is expected to rise to 2000
billion by 2020. Future ordering and supply of food is likely to be via things as much as people.
Connectedness is connecting not only people to people, but people to things, and things to things. It is
changing behaviours: we can leverage our time by using things to do many of our daily tasks for us in
an intelligent and connected way.

- Convenience;

- Food availability and waste: land-based agriculture is reaching limits and more food is needed. At
present, around 30% of food is wasted in developed countries, largely in the home. Attention must be
paid to means and devices to minimize food waste in the home and throughout the supply chain.

• As a “consortium” of producers, manufacturers and
exporters

- Better nutrition: There is growing awareness and opportunity for healthier and personalizable nutrition.
Devices such as wearables and smart scales are giving us better monitoring of health and exercise. There
is a worldwide change occurring, moving from curative to preventative healthcare, largely underpinned
by better nutrition. This provides an opportunity for smart personalizable nutrition.

- Consumer health and nutrition;
- Less wastage of food and other resources;
- A robust and meaningful brand: “Eat New Zealand”.
Such a system would capture the opportunities presented
by new technologies, new ways of doing business and new
access directly to the consumer.
New Zealand needs to position itself as a strong player in
the international food market:
• As a country

• And most importantly, all along the supply/value chain
to the consumers, to provide clear and secure origin,
provenance and quality information for the consumer.
Consumers must look for and recognise New Zealand
goods and what they stand for in the international market.
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EIT Food’s vision is to put Europe at
the centre of a global revolution in
food innovation and production,
and its value in society. EIT
Food will engage consumers
in the change process,
improve nutrition and make
the food system more
resource-efficient, secure,
transparent and trusted.
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INTERNATIONAL COMPETITION
Other countries are aware of these opportunities too.
EIT-Food

EIT Food has six strategic objectives:

In Europe, there is a major EU initiative
underway – the “EIT Food” Knowledge and
Innovation Community (KIC) was recently
announced (November 2016) – the result of a
competition between 4 large consortia, each
comprising about 50 partner organizations
(companies and universities). The successful
consortium is to have a €4M start-up grant
and is expected to be funded at €1.6 billion
over 7 years.

1 Overcome low consumer trust: support
Europeans in the transition towards a smart
food system that is inclusive and trusted.

EIT Food is a consortium of 50 partners
from leading businesses, research centres
and universities across 13 countries.
A people-centric and resource-smart
transformer of the European food system,
driving consumer confidence and improved
global health.
Goals and Impact
EIT Food’s vision is to put Europe at the centre
of a global revolution in food innovation and
production, and its value in society. EIT Food
will engage consumers in the change process,
improve nutrition and make the food system
more resource-efficient, secure, transparent
and trusted.

2 Create consumer valued food for
healthier nutrition: enable individuals to
make informed and affordable personal
nutrition choices.
3 Build a consumer-centric connected food
system: develop a digital food supply
network with consumers and industry as
equal partners.
4 Enhance sustainability: develop solutions
to transform the traditional ‘produceuse-dispose’ model into a circular
bio-economy.
5 Educate to engage, innovate and advance:
Provide ‘food system’ skills for more
than 10,000 students, entrepreneurs
and professionals through advanced
training programmes.
6 Catalyse food entrepreneurship and
innovation: foster innovation at all stages
of business creation.

One of EIT Food’s aims is:
“Create consumer-valued food for healthier nutrition:
develop innovative tools and technologies that support
personalised diet profiles combined with the ability to
self-assess the impact of customised diets through noninvasive home diagnostics, mobile devices and individual
online coaching. This will help to narrow the current gap
between people’s intentions and actual behaviour towards
healthier foods and lead to an improvement of people’s
health across Europe.”
The short video at https://eit.europa.eu/eit-community/eitfood “EIT Food presentation” is worth watching.

https://eit.europa.eu/eit-community/eit-food
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Food Agility CRC
In Australia, the Food Agility Cooperative
Research Centre has just been launched (March
7 2017) - see http://www.foodagility.com/. The
Food Agility CRC will be funded with $50m over
ten years through the Federal Government’s
Cooperative Research Centres program and
$160m of company co-funding, a total of more
than $200m.
Overview
“The Food Agility CRC brings together 54
participants from food, technology and research
sectors guided by agile methods to achieve our
vision. The CRC will integrate the agile culture
and processes of the digital economy through
a whole-of-value-chain lens for fresh and
processed food. We will develop and use digital
technologies for sharing data to build brand,
markets, jobs and exports across the food value
chain so that:
• producers can capture value by responding
to rapidly changing consumer preferences
• exceptional quality and food safety records
can drive our brand
• environmentally and socially sustainable
practices are driven by data
• reduced risks incentivise investment
• a digitally capable workforce
productivity and higher margins

drives

• trans-disciplinary research solves business
problems and
• industry can access social media and
consumer preference market insights.”
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THE OPPORTUNITIES AND THREATS
Both EIT-Food and Food Agility CRC are
large initiatives from competing economies.
These are a definite and powerful threat
to our food markets.
Conversely, there may be an opportunity to
collaborate and cooperate with them (“coopetition”) to the benefit of all. New Zealand does
only a small proportion of global R&D in the food
space. We can get our best returns by collaboration.
Current common practice of keeping information
close and not collaborating (as practised by many
New Zealand food companies) is both short-sighted
and unsustainable.

THE INTERCONNECTEDNESS OF EVERYONE

In today’s world, almost everyone
is connected via the internet
to everyone, and increasingly
to everything else. While most
older people have embraced
this to some extent, the younger
generations have grown up with it
as a fundamental part of life.
These are the “digital natives”, people who
have never known a world without computers,
the internet and smart phones. These are the
consumers of the future and, increasingly,
of today.
This connectedness has important implications
for our food: a good news story about food
will go global in minutes, and so will a bad
one. People communicate more and more with
their online peer groups about daily activities,
including what they eat and how they feel
about it. Photographs of food and meals are
frequently posted on the internet, especially
when linked to special occasions. This is a
powerful form of publicity.

4

The digital native and the tech revolution
The world is undergoing a value shift from the traditional
consumer to the new consumer – the digital native
Succeeding generations, and in particular digital natives, are
bringing about rapid changes in traditional markets and values.
Digital natives are young people who grew up in the age of
personal computers and the internet. They include generation Y
(Millenials) and Generation Z (Centenials). Today many people,
and most digital natives, get their knowledge from the internet
on their smart phone rather than from their peers, and they
communicate through their phones more than face to face. This
means relationships (between people and businesses) are largely
independent of distance. This is both a benefit and a risk for New
Zealand. The benefit is that it allows direct communication with
the consumer, without the intervention of market intermediaries
who may want to promote a different message. The risk is that it
is open to adverse comment, whether based in fact or not. Both
benefit and risk will need to be managed.
Although digital natives have a foot firmly placed in the virtual
world, they are generally well-informed and concerned about the
future, sustainability and the wellbeing of the environment. New
consumers want to be connected to and associated with brands
that align with these values. This provides an opportunity for New
Zealand’s clean green image to be leveraged.
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The Tech Revolution has enabled Platform Businesses
There is a huge value shift from traditional pipeline businesses to new platform businesses that will change
our markets. Recent successful companies are increasingly those that take a platform approach to their market
rather than a pipeline one. Platforms are ecosystems, based on linking producers with consumers, and do not
themselves handle or provide any goods or services (other than the platform itself). Recent high-profile examples
are Uber, Airbnb, Facebook, Instagram, Netflix and Alibaba. None of these companies existed six years ago.

Platform businesses: Platform businesses
have arisen out of ecosystem thinking in
the business world – by analogy with
ecosystems in biology, where different
species of organism form interdependent
communities, business ecosystems have
different participants, usually companies
and individuals (“organisms”) that interact.
Traditional supply chain and value chain
models have been of the “pipeline”
type, where there is a linear progression
of goods or services from producer to
exporter to wholesaler to retailer and then
to the customer. The platform model acts
as a two-sided market with the producers
on one side and the customers on the other
side in a many-to-many relationship. This
model has been greatly facilitated by the
advent of e-commerce.
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This model entails three important shifts in business focus:
Resource control  Resource orchestration
Internal optimization  External interaction
Focus on customer value  Focus on ecosystem value

We need to
harness these
changes and

The power and change from digitization is yet to be
fully realised or understood. It is thought by some that the
traditional supermarkets will be obsolete within two decades
and that all food purchasing will be either online or from “local”
markets. In this context, “local” can be a digital context and the
physical market may be anywhere in the world (or distributed
over several countries and continents). It is the direct connection
with the producer and production systems and their values that
is important to the consumer, not physical location.

adapt them for
the New Zealand
food industry.

THE OPPORTUNITIES AND THREATS

NEW ATTITUDES TO FOOD

Platform marketing will provide a new opportunity to supply our
food more directly to consumers, but this opportunity exists for our
competitors too.

Food and eating, as understood from
anthropological studies, has evolved
through the development of civilization,
and will continue to evolve:

Consider: what would an “Ali Baba” shop front for a wide range
of New Zealand-origin food look like? What might this mean for
the NZ economy?
The platforms for marketing of food already exist: we do not need to
create them. What we do need to do is create a broad New Zealand
food shop front, with a “best quality” image and reputation. This must
be consumer-centric, playing to all aspects that might concern our
target consumers, not just the products themselves, but the halo of
“health” (both of self and of the world) that surrounds them. Efficient
and reliable supply chains will be critical, and getting products quickly
and efficiently to consumers will be essential.

- sharing food to survive (the apes),
- eating as families (early man to 20th
Century),
- continual snacking (late 20th Century),
- purchase
preferences
aligned
with personal values (e.g. organic,
sustainable, fair trade) (late 20th
Century),
- the sharing of food pleasure by
sharing photographs of food and
eating (early 21st Century),
- the use of apps to decide what should
be eaten (‘apps turning us into the
new apes!’ – now emerging),
- perhaps even virtual eating (some
time in the future).

The consumer-centric food ecosystem

Key elements of food development include
relevance, differentiation and resonance;
and increasingly foods are developed
targeting health driven concerns, dietary
choices and the absence of perceived
negatives (sugar-free, gluten-free, dairyfree etc.). Food choices of the consumer
are driven by media- and web-based
“information”, choices made by the
particular “affinity group” and or opinion
leader the consumer identifies with, and

beliefs, both religious and non-religious.
An ever-present concern is the ease with
which ‘alternative facts’ can be spread by
well-intentioned but ill-informed opinion
leaders, and, of more concern, by ‘food
terrorists’, actors with political or just
malicious agendas.
This is why industry needs to market
New Zealand and its food industry
as trustworthy food producers and
manufacturers, with integrity and
transparent processes of independent
non-biased research supporting food
safety,
healthfulness,
sustainability,
traceability, etc. This needs to be
supported by a Government seal of
approval, perhaps an extension of current
MPI regulatory approvals.
A present weakness for New Zealand, in
comparison with many of its competitor
food-producing countries, is a lack of a
distinctive New Zealand cuisine. Such a
cuisine undoubtedly exists at some level,
and aspects of it have emerged in past
New Zealand Masterchef programmes.
There needs to be urgent attention paid to
identifying what is the real New Zealand
cuisine and how can we promote, refine
and export it as part of the New Zealand
food package.
There is need for a clear and
universally accepted New Zealand
value proposition for our food, that will
be the step-up needed to get onto the
marketing platform.

(Courtesy Ian Proudfoot, July 2017, reproduced with permission.)
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THE OPPORTUNITIES AND THREATS
New Zealand has an opportunity to use its positive international image to build customer
loyalty through a national digital identity that will appeal to various affinity groups. This
should embody the soft values of the New Zealand brand and build on positive overseas
perceptions of New Zealand as well as the nation’s success in a wide range of activities.

New Zealand food already has a reputation
with some consumers for quality, safety
and consistency, built up over many years
(comparable with that of German car
manufacturers), that needs to be leveraged
and protected.
It needs to be supported by a national
cuisine, which does not yet exist or hasn’t
been defined.
If New Zealand fails to manage, protect
and leverage the New Zealand brand, it
may lose market share that will be hard to
regain. Similarly, promotion of a negative
New Zealand image will have great power
to damage our market loyalty. This is a real
risk as various political and other interest
groups choose to attack our food production

14

systems and companies (particularly the tall
poppies). It is also a risk for damage from
genuine bad behaviour from some actors in
the industry (example: the bobby calf issue
in 2016).
There is a significant risk to New Zealand
from control of flow of information: search
engines and apps can be biased or selective
in the options they show. This is clearly both
a threat and an opportunity, but needs to
be clearly identified and managed. Helpful
recipe, diet and nutrition apps and kitchen
systems are strongly geared to repeat
purchasing, making it difficult to interact
with new consumers.

THE INTERCONNECTEDNESS OF EVERYTHING

5

The internet of things

The internet of things (IoT) is that part of the internet where digital devices communicate with each
other and with each of us in an autonomous or semi-autonomous way. Vodafone surveys show that
75% of companies recently interviewed recognize the ‘internet of things’ is a new industrial revolution.
2016 is the year the IoT entered mainstream and the pace of change is accelerating.
Some key results from a recent Vodafone survey indicate that:
• 89% of companies investing in IoT have increased their budgets over the last 12 months
• 76% believe taking advantage of IoT technologies will be critical for future success
• 63% of IoT adopters are seeing “significant” returns on investment, up from 59% in last year
• IoT investment now accounts for 24% of the average IT budget, on a par with cloud computing or
big data analytics

New Zealand organisations need to adapt to the
challenge of this tipping point, while carrying on
their existing business.

15
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New ways of sourcing
and preparing food:
the connected kitchen.
Online groceries, meals and meal kits
Online grocery shopping has been available for more
than a decade. Tesco “opened” its first virtual supermarket
(under the “Home plus” brand), in the subway in Seoul,
more than 5 years ago and this brand is now the second
biggest supermarket retailer in Korea. Tesco has a virtual
supermarket at Gatwick airport, and has developed a 3-D
virtual reality supermarket that allows shopping at home
(Tesco / Pele). In Melbourne, Woolworths has copied the
Tesco model in Tullamarine Airport. Here in New Zealand,
Countdown (Woolworths) has offered online shopping in
some centres for 20 years and had a smart phone app for
this since 2012.
The way consumers buy food is changing. Delivery is still
an issue, and many working consumers are opting to collect
their grocery order from a central collection point (on the
way home from work, for example) rather than pay the
extra cost for delivery. This will change with an emerging
“Uber” for food (UberEATS) – which launched NZ operations
in Auckland in March 2017.
There is also an important move, from selling ingredients
and produce for home use, to providing home-use-ready
meals or meal kits (My Food Bag, for example).
According to
(April 2015):

Nielsen

“The

Future

of

Grocery”

• One-quarter of online respondents say that they order

grocery products online, and more than half (55%) are
willing to do so in the future
• Growth of online grocery shopping is driven in part by
the maturation of the digital natives—Millennials and
Generation Z

29%

• Willingness to use digital retailing options in the future
is highest in Asia-Pacific, Africa/Middle East and Latin
American regions
• E-commerce is well suited for stock-up and
specialty-needs retailing because it can offer deeper
product selections than may be available in brick-andmortar stores

Almost a third of UK online
grocery shoppers are
shopping for their groceries
more online now than 12
months ago.

• Use of online or mobile coupons and mobile shopping lists
are the most cited forms of in-store digital engagement in
use today
• For in-store retailing, large stores have a sales volume
advantage, but smaller formats are growing more rapidly.

48%

And from Mintel (April 2016):
• 29% of UK online grocery shoppers are shopping for
their groceries more online now than 12 months ago.
• Today, as many as half (48%) of Britains are current
online grocery shoppers. One in ten (11%) do all of their
grocery shopping online, with a further 12% doing most
of their grocery shopping online.

Today, as many as half of
Britons are current online
grocery shoppers.
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Food retail is changing hugely. The recent moves by both Amazon and Alibaba
into physical retailing suggests that the differentiation between physical and digital
retail is unlikely to be clear cut. We can expect new solutions in store and online.
This is a hugely exciting time of change, given the historical power and influence
that the major retailers have held over access to the consumer in the past.

Smart appliances and kitchen devices
There is a range of smart internet-connected devices and appliances either
available now or coming on to the market. Currently available technology includes
smart fridges that can monitor their contents, for example the Samsung Family
Hub refrigerator has internal camera and is internet-connected so contents can
be monitored remotely by a smart phone. It can also be used to order groceries
from online sources, such as Countdown in New Zealand. Other devices include a
smart rubbish bin attachment that automatically re-orders from packaging when
it is disposed of, Amazon’s Dash Buttons that can re-order online at the push of a
button (literally), and a smart egg container.
Future developments are targeting a fully integrated kitchen system, with all kitchen
products communicating to each other, a virtual pro chef assistant, guided cooking
and an inventory system. Concept kitchens have recently been demonstrated by
Miele https://theinvisiblekitchen.miele.com/ and Ikea http://conceptkitchen2025.
ideo.london/#Prototypes .
THE OPPORTUNITIES AND THREATS
The opportunity and threat of smart kitchen systems is that they are geared to
re-ordering the same thing the consumer bought last time. They are also
likely to be programmed to order and use particular brands of ingredients.
According to the Institute of Food Technologists:
“Manufacturers that make their products easily available online and in more
convenient locations will enjoy brand loyalty from busy consumers,
“and manufacturers should consider alternative ways to promote their
brands apart from in-store marketing, which some of these consumers
might never even see.”
Source: What’s cooking in the kitchen of the future – Food (IFT) Dec 2015
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Connected food and packaging
Good packaging design creates value for New Zealand exports by:
• efficient supply chain logistics;
• protecting product and reducing waste;
• maintaining food safety and freshness;
• providing supply chain transparency;
• reducing counterfeit sales;
• communication of branding.
New generation packaging (smart packaging) needs to do much more
than conventional packaging. Packaging needs to be able to sense
things about the contents and environment. Current sensing includes:
• temperate sensing,
• ripeness of fruit,
• intactness of the packaging,
• range of temperature exposure
Smart packaging needs to be connected, enabling:
• better supply chain management. By way of example, supply chain
visibility has been estimated to be able to save the fresh foods
industry globally about $3 billion;
• inventory management in the home, in the store and in the
warehouse.
New packaging developments using hybrid printed electronics built
into the packaging or labelling are making this close to a reality (and
some prototypes exist). To communicate, packages need to be able
to broadcast, if only over a short distance. This requires a power
source, which can come from local magnetic fields (transponder type)
for very short range but need an inbuilt power source for longer
range transmission (such as Bluetooth or WiFi). There are issues to
be overcome before truly smart packaging can become mainstream,

including challenges of:

An example: Johnny Walker Blue Label whisky

• reliability and robustness;

“The smart bottle uses printed sensor tags with Near Field
Communication (NFC). This turns every Johnnie Walker Blue
Label bottle into a smart bottle that holds digital information
consumers can access with any NFC-enabled smartphone.”

• price (microchips cost 10 – 50 cents);
• food safety in case of contact;
• recyclability (EU regulations currently under
review as to whether printed electronics should
be treated as e-waste).

Forbes Magazine, Mar 2 2015

Rapid progress can be expected in the development
of smart packaging.

THE OPPORTUNITIES AND THREATS
Smart packaging will allow the final link in the
connectedness of everything in the food chain.
The smart label will enable connection to datasets
in the cloud that can hold nutritional information,
advice on preparation and serving, history of, and
advice on freshness and usability of perishables,
and provenance.
Security, traceability, provenance and prevention of
food fraud are increasingly important. False-flagged
products can dilute the market and, more importantly,
damage the brand if products are inferior. Recent
initiatives of Fonterra with Alibaba and others to use
block-chain technology to provide security are an
important initiative and show the way for the future.
This approach may be too expensive to set up for
smaller companies, and maybe a national initiative
should be considered.
Compliance with regulations is also an important
issue. Claims can be made on the internet by anyone,
even without any credible supporting evidence.
There needs to be a managed set of regulatory
approvals that can be recognised by consumers as
verified and trustworthy.

19

Data from
smart devices
and their
analysis
through
cloud-based
systems and
local apps are
empowering
individuals to
make relevant
choices.
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INTERCONNECTED FOOD AND HEALTH
Personalised nutrition

Devices and apps
for health monitoring

Personalised nutrition is defined as the
recommendation of a dietary behaviour that is
appropriate for an individual to maintain optimal
health. It takes into account the individual’s
dietary and lifestyle patterns and preferences,
phenotypic (biomarker) status and genetic
background and delivers advice about food
choice, eating patterns and lifestyle relevant to
nutrition and health.

Mobile phone-based technologies enable:

Personalised nutrition is much more than DNAbased advice on diet and food. It draws on
behavioural sciences as much as on life sciences
and ICT. A complex, holistic mix of phenotype,
socio-type, genotype, environment, culture and
food intake makes up the “nutritional phenotype”.
There is an increasing range of digital devices
that can monitor health-related aspects, some
embodied in cell phones, and others connected
to cell phones or the cloud. There is also a
(somewhat more emergent) range of personal
portable devices for food identification
and analysis, again including cell phonebased apps, but also more specialized and
sophisticated devices.
Data from smart devices and their analysis
through cloud-based systems and local
apps are empowering individuals to make
relevant choices.

• Real-time recording of eating occasions;
• Digital photography and voice recording;
• Automated food identification and portion-size estimation;
• Automatic logging of time and location of consumption;
• Real-time monitoring of activity and exercise.
All of these are either already embodied in the phone or are
available by downloading apps.
Wearable technologies are becoming widely used, both
general (e.g. FitBit, Tom Tom Touch) and more specialized if
necessary. These can monitor:
• Body Composition: body fat and muscle mass percentage;
• 24/7 Activity Tracking. Capturing steps, active time,
calories burned, distance walked and sleep time;
• Heart Rate - 24/7 heart rate information on your wrist;
• Blood pressure;
• Blood glucose.
Smart scales can measure:
• Weight; 		

• BMI;

• fat %; 		

• muscle mass;

• physique rating;		

• bone mass;

• visceral fat; 		

• BMR;

• metabolic age; 		

• total body water.
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Smart food identification and analysis

This is an area that is under development, with some
prototype devices either available or expected to be
available soon. Some examples are:

Tellspec food scanner: This handheld scanner
incorporates a miniature near infrared spectrometer;
it uses Texas Instruments’ DLP technology. The
digitized spectrum of the food is transmitted wirelessly
from the scanner to the Tellspec analysis engine in
the cloud. It is not clear if or when this scanner will be
widely available. It is expensive currently ($US 500 –
2000 depending on which model)

SCiO: Another hand- held scanner that is currently
unavailable commercially. SCiO: Your Sixth
Sense. A Pocket Molecular Sensor For All! is the
subject of an intellectual property dispute and is
currently unavailable: https://www.kickstarter.com/
projects/903107259/scio-your-sixth-sense-a-pocketmolecular-sensor-fo

FoodSniffer: The first portable “eNose” that quickly
checks if raw meat, poultry or fish is fresh, spoiled, or
starting to spoil.
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It is commercially available but reviews are mostly
bad! A recent test by Fisher and Paykel in New
Zealand concluded that:
“Consumers indicated that they trust their own
judgments regarding meat quality over what the
FOODsniffer indicates – despite how the FOODsniffer
detected the sample, if the consumer believed
the sample was “spoiled” they would not consume
the sample.”

Lab-on-Spoon and Lab-on-Fork from Institute of
Integrated Sensor Systems, Germany
Konig, A. & Thongpull, K. (2015). Lab-on-Spoon –
a 3-D integrated hand-held multi-sensor system
for low-cost food quality, safety, and processing
monitoring in assisted-living systems. J. Sensors and
Sensor Systems 4, 63-75.
“A culinary-assistance system, an integrated, multisensor, low-cost, autonomous, smart spoon device,
denoted as Lab-on-Spoon (LoS), has been conceived.
The first realized instance features temperature, color,
and impedance spectroscopy sensing in a 3-D-printed
spoon package. Acquired LoS data are subject to
sensor fusion and decision making on the host system.

LoS was successfully applied to liquid ingredient
recognition and quality assessment, including
contamination detection, in several applications, e.g.,
for glycerol detection in wine.” (Abridged)

eButton is a button-like automated chest-mounted
camera that photographs food. The associated
software analyses the image and estimates the
amount of food on the plate. In trials, images of 100
food samples (fifty Western and fifty Asian foods) were
collected and each food volume was estimated from
these images using software. The mean relative error
between the estimated volume and the actual volume
over all the samples was −2·8 % (95 % Confidence
Interval −6·8 %, +1·2 %) with a standard deviation of
20·4 %. For eighty-five samples, the food volumes
determined by computer differed by no more than 30
% from the results of actual physical measurements.
When the volume estimates by the computer and
visual estimates were compared, the computer
estimates showed much less bias and variability.
(Jia, W. et al., (2014). Accuracy of food portion size
estimation from digital pictures acquired by a chestworn camera. Public Health Nutrition: 17(8), 1671–1681).

A NOTE OF CAUTION
We can expect there will be an explosion of such analytical tools and associated software over the
coming years that will empower consumers to analyse foods for compositional characteristics as
never before. However, the accuracy and efficacy of such tools will be important. Poor accuracy and
efficacy could undermine rather than support the development of nutritious foods and diets.

THE OPPORTUNITIES AND THREATS
By having good healthy nutritional foods, with full data on background research, nutritional composition
and provenance available online, there is an opportunity for New Zealand to plug in to an increasing
market for personalisable nutrition products for the health-conscious consumer. Much of the nutritional
information about New Zealand food already exists on the internet, including powerful tools such as
the New Zealand Food Composition Database. But they need to be properly connected, to give the
consumer a seamless New Zealand food experience.
Personal nutrition tools, including devices such as fitbits and nutritional apps on smart phones will
increasingly drive the food sourcing of health-conscious consumers. These are likely to drive consumers
towards specific products that the app “knows” about and lock them in to those products. To make
use of this capability, it will be necessary for the New Zealand food industry to develop interfaces
with existing (and new) apps, and possibly to develop apps that specifically target NZ food products.
An ongoing difficulty with the area of nutrition and functional foods is the problem of the complexity
of scientific data when the public needs simple explanations. This is exacerbated by claims of
functionality based on poorly-designed or one-off trials and anecdotal reports. Anybody can post
“information” on the internet, regardless of competence or qualifications, and the public are not well
equipped to distinguish between authoritative scientific evidence and statements of well-intentioned
but uninformed bloggers, or even politically-motivated web sites and bloggers.
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The opportunity
and threat of
smart kitchen
systems is that
they are geared
to re-ordering
the same thing
the consumer
bought last time.
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OPPORTUNITIES AND THREATS FOR NEW ZEALAND

7

Opportunities and threats have been identified throughout this
document. For convenience, they are collected and summarized here.

New Zealand needs an action plan to develop a smart food system
that engages with smart appliances, smart food identification and
supporting data systems to address:
- Consumer health and nutrition;
- Convenience;

Both EIT-Food and Food Agility CRC are large initiatives from competing economies.
These are a definite and powerful threat to our food markets.
Conversely, there may be an opportunity to collaborate and cooperate with them (“coopetition”) to the benefit of all. New Zealand does only a small proportion of global
R&D in the food space. We can get our best returns by collaboration. The practice of
keeping information close and not collaborating (as practised by some New Zealand
food companies) are both short-sighted and unsustainable.

- Less wastage of food and other resources;
- Robust and meaningful brand: “Eat New Zealand”.
This is needed to capture the opportunities presented by new
technologies, new ways of doing business and new access directly to
the consumer.
Platform marketing will provide a new opportunity to supply our food more directly to
consumers – but this opportunity exists for our competitors, too.
New Zealand needs to position itself as a strong player in the
international food market:
• As a country;
• As a “consortium” of producers, manufacturers and exporters;
• Most importantly, all along the supply/value chain to the consumers,
to provide clear and secure origin, provenance and quality
information for the consumer.
This is so that consumers look to and can recognise NZ goods and
what they stand for on the international market.

Consider: what would an “Ali Baba” shop front for a wide range of New Zealand origin
foods look like? What might this mean for the NZ economy?
The platforms for marketing of food already exist, we do not need to create them.
What we do need to do is create a broad New Zealand food shop front, with a “best
quality” image and reputation. This must be consumer-centric, playing to all aspects
that might concern our target consumers, not just the products themselves, but the halo
of “health” (both of self and of the world) that surrounds them. Efficient and reliable
supply chains will be critical, and getting products quickly and efficiently to consumers
will be essential.
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New Zealand has an opportunity to use its positive
international image to build customer loyalty through
a national digital identity that will appeal to various
affinity groups. This should embody the soft values of
the New Zealand brand and build on positive overseas
perceptions of New Zealand as well as our success in
a wide range of activities.

The opportunity and threat of smart

New Zealand food already has a reputation with
some consumers for quality and consistency, built up
over many years (comparable with that of German
car manufacturers), that needs to be leveraged and
protected.

brands of ingredients.

It needs to be supported by a national cuisine – which
does not yet exist.
If we fail to manage, protect and leverage the New
Zealand brand, we may lose market share that will
be very hard to regain. Similarly, promotion of a
negative New Zealand image will have great power
to damage our market loyalty. This is a real risk as
various political and other interest groups choose to
attack our food production systems and companies
(particularly the tall poppies). It is also a risk for
damage from genuine bad behaviour from some
actors in the industry.
There is a significant risk to New Zealand from control
of flow of information. Search engines and apps can
be biased or selective in the options they show. This is
clearly both a threat and an opportunity, but needs to
be clearly identified and managed. Helpful recipe, diet
and nutrition apps and kitchen systems are strongly
geared to repeat purchasing, making it difficult to
interact with new consumers.
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kitchen systems is that they are geared to
re-ordering the same thing the consumer
bought last time. They are also likely to be
programmed to order and use particular

Smart packaging will allow the final link in the
connectedness of everything in the food chain.
The smart label will enable connection to datasets
in the cloud that can hold nutritional information,
advice on preparation and serving, history of, and
advice on freshness and usability of perishables
and provenance.
Security, traceability, provenance and prevention
of food fraud are increasingly important. Falseflagged products can dilute the market and, more
importantly, damage the brand if products are
inferior. Recent initiatives of Fonterra with Alibaba
and others to use block-chain technology to provide
security are an important initiative and show the
way for the future. This approach may be too
expensive to set up for smaller companies, and
maybe a national initiative should be considered.
Compliance with regulations is also an important
issue. Claims can be made on the internet by
anyone, even without any credible supporting
evidence. There needs to be a managed set of
regulatory approvals that can be recognised by
consumers as verified and trustworthy.

By having good healthy nutritional foods, with full data
on background research, nutritional composition and
provenance available online, there is an opportunity
for New Zealand to plug in to an increasing market
for personalisable nutrition products for the healthconscious consumer. Much of the nutritional
information about New Zealand food already exists
on the internet, including powerful tools such as the
New Zealand Food Composition Database. But they
need to be properly connected, to give the consumer
a seamless New Zealand food experience.
Personal nutrition tools, including devices such as
fitbits and nutritional apps on smart phones will
increasingly drive the food sourcing of healthconscious consumers. These are likely to drive
consumers towards specific products that the app
“knows” about and locks them in to those products. To
make use of this capability, it will be necessary for the
New Zealand food industry to develop interfaces with
existing (and new) apps, and possibly to develop apps
that specifically target New Zealand food products.
An ongoing difficulty with the area of nutrition and
functional foods is the problem of the complexity
of scientific data, when the public needs simple
explanations. This is exacerbated by claims of
functionality based on poorly-designed or oneoff trials and anecdotal reports. Anybody can
post “information” on the internet, regardless of
competence or qualifications, and the public is not
well equipped to distinguish between authoritative
scientific evidence and statements of well-intentioned
but uninformed bloggers, or even politically-motivated
web sites and bloggers.
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RECOMMENDATIONS

New Zealand needs to develop smart capability in
the areas of advanced technologies relating to food
and food supply (research and technical capability),
New Zealand messaging and representation in the
international market space, tracking, traceability and
assurance of New Zealand foods, and personalisable
nutrition and products to support it. Fonterra’s recent
initiative with block chain technology is a great start
to the secure tracking and traceability issue and could
be rolled out, but we have gaps in other areas.
To address the opportunities covered in this document
it is important that work is undertaken to determine or
clarify the roles that Government and its bodies, the
various players in the food industry, both individually
and collectively, and academia/research providers
must play with respect to the specific opportunities.
This is particularly important with respect to a digital
“Brand New Zealand” identity (see below).
We see enormous benefit in the creation of a New
Zealand based organisation to provide leadership
in Smart Foods science and technology.
This
organisation would undertake work specifically
targeting the needs of the New Zealand agri-food
industry and take the lead in linking New Zealand
to overseas organisations working on smart foods.

1
The Smart Foods Centre. This could be akin
to a New Zealand version of the Australian Food
Agility CRC. It would be overseen by a Board of
Governance and would review and support projects
in the Smart Food space. To be driven by MPI or
MBIE, with membership from the food industry
(production and processing), academics with
appropriate expertise, and from the government
sector (MPI, MBIE, NZTE).
• It could include a “kitchen of the future” that
uses and embodies all of the newest technology,
configurable as either a restaurant kitchen or a
domestic kitchen. This would be used as both a
test case (to understand how the customer of the
future will interact with food) and a showpiece
(for international credibility in this space).
• It should have a capability to develop and
demonstrate digitally-enabled personalisable
nutrition.
• It should build a collaborative linkage to
the Australian CRC and possibly EIT-Food
researchers.

Fonterra’s recent
initiative with
block chain
technology is a
great start to the
secure tracking
and traceability
issue and could
be rolled out.
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RECOMMENDATIONS
a centre of excellence for smart foods
a digital ‘Brand New Zealand’ identity
a clearly identified and widely accepted New Zealand cuisine
a national harmonised database and data system of New Zealand food
an in-depth survey of smart kitchen and smart food systems
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2

4

A digital “Brand New Zealand” identity. This
should embody the soft values of the New
Zealand brand and build on positive overseas
perceptions of New Zealand as well as our
success in a wide range of activities. This could be
supported by a marketplace or online shopping
platform for accredited New Zealand brands.
A New Zealand brand identity does not mean
a quality mark or statement, but how a New
Zealand identity is created and strengthened
by a range of organisations utilising a body of
common information and proof points, together
with, in the case of companies, their proprietary
information and brands, and, in the case of
Government, such things as food and primary
sector regulations. Government would have a
role in certifying the information that is used
as the basis of company provenance positions.
This is consistent with Blockchain processes
and would provide companies with the ability
to differentiate and tailor the identity, based on
their customers, consumers and markets.

A national harmonized database and data
system of New Zealand food, that can include:

3
A clearly identified and widely accepted
New Zealand cuisine. It exists de facto, but
needs to be brought out, clearly identified
and marketed, not only with respect to our
food industry, but also in our tourism industry.
It should include the story of the origins and
values of our New Zealand food production and
processing systems and industries.

• all known nutritional data (these are already
available);
• information about provenance;
• real-time tracking of distribution;
• online monitoring of processing;
• recommended preparation and consumption
(including recipes);
• smart monitoring of freshness and remaining
useful life.

All these would be accessible to consumers via
a single smart phone app, also to be developed
and promoted. (This could work from a scan
by the phone of the bar code or QR code on
the product, using the phone’s inbuilt camera,
which would then bring up a customized “NZ
Food” screen with all the relevant information.
This could then interact with personal health
and fitness data and make recommendations.
Later it could be developed to interact directly
with smart packaging.)

5
An in-depth survey of smart kitchen and
smart food systems being developed elsewhere
in the world to identify opportunities.
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APPENDIX
Summary of the Smart Foods workshop from a New Zealand perspective (Kevin Marshall, February 2017)
Today’s workshop has focussed on aspects of the rapid change occurring as the
digital age impacts on all aspects of the food supply and value chain, aspects of
vital interest to all New Zealand food producers, manufacturers, and marketers.
This workshop is a think tank, extending the work started in 2012 by the
Riddet publication, “A Call to Arms”, as Riddet strives to provide national
leadership in the NZ Agri-foods sector to drive value addition to New Zealand
foods. The digital marketing and digital value change revolution will affect
brand and private label organisations of all sizes. Paul Moughan hoped that
an outcome from today would be an action plan to develop a road map for
the next 5 – 10 years.
There is little doubt that, in this digital age, rapid change is occurring with
profound implications for us all. It will change how food is perceived, purchased
and used by consumers, and has implications for convenience, diet and health.
The nature of supply chains, value chains and labelling is going to change, and
will offer new opportunities for our food industry and for brand “New Zealand”,
but only if we are prepared and take up the opportunity.
Our challenge is to “Develop value chains that enhance the integrity, value and
delivery of New Zealand products and increase profits to producers, processors
and exporters.”
Recurring themes were:

DISCUSSION POINTS
• Develop a vision of what NZ could be like
• Need to integrate from the producer to the consumer with feedback to all
parts of the chain.
• Tell our story; use social scientists much more
• Icebreaker is pulling back from their Baaaaa-code storytelling.
• A focus on ‘generation’ as a generalization is not helpful; we need to
identify who are the real consumers of our products.
• A benefit of digital is the opportunity to push the soft powers quickly
and virally – do not be shy. And the soft powers are much more than
‘clean and green’. ‘Brand New Zealand’ equates to reliability, quality,
honesty, good.
• No ‘bull’; just because we can does not mean we should – Personalised
nutrition needs to be real, consumer science based.
• Should evaluate our approach to product development. In the US $15bn/
year is spent on product development market research and yet 85% of
launches failed, they did not resonate with the consumer. Put it out there
and if it works, great, if not withdraw.
• Collaboration is a key.
• Understanding consumer motivation.

- We are at a nexus of a range of technologies;

• We need gatekeepers in the value chain

- The rapid and accelerating rates of change in digital technologies which
are already having profound effects and which require NZ organizations to
adapt if they are to continue to be successful;

Small Group for further planning and seeking funding.

- Capability development;
- Accurate, science-based information;
- Accessible data;
- What do New Zealand organizations need to do to adapt?

The workshop participants agreed that the Riddet Institute should convene a
small group to seek funding and to formulate an action plan for New Zealand
food organizations to exploit the digital revolution to develop smart food
systems as part of the drive to add value to New Zealand’s food.
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