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Bytes Against
Hunger
Trust in the Agri-Food Chain
Technologies are
empowering people across
the value chain in ever
advancing ways. These
technologies, such as
artificial intelligence,
robotics, big data, G.P.S.,

An increasingly smaller number of actors within global food supply chains are
making most of the decisions about our food. From how the food is produced
to the way it is processed, transported, packaged and sold: fewer actors make
these decisions. In recent years both farmers and suppliers have become scarcer
in the western world. For example, in the Netherlands, the production of
tomatoes by volume has more than doubled while the area used to grow those
tomatoes has been reduced by nearly one-third. This is all accomplished as the
number of tomato growers has been reduced from thousands in the 1980s to
only five today. This consolidation has radically changed relationships across
the entire agriculture value chain, ultimately impacting the consumer.

machine learning, drones,
IoT and data science have
been finding their way onto
the farm in new ways and
they ultimately should be
used to advance the cause
of the consumer

It can be argued that our one-sided focus on increasing crop yields has resulted
in supply chains with opaque pricing mechanisms, greater imbalances of power,
along with unprecedented amounts of data yet little access to it. The call to
action of today is to provide benefit from those data to the consumer and
seamlessly translate them into valuable insights that make value chains more
transparent in order to help producers and consumers make more informed
decisions. Technologies are empowering people across the value chain in ever
advancing ways. These technologies, such as artificial intelligence, robotics,
big data, G.P.S., machine learning, drones, IoT and data science have been
finding their way onto the farm in new ways and they ultimately should be
used to advance the cause of the consumer.
It is also important to note that, in the digital age, startups have become an
integral part of innovation and the pursuit of transparency, particularly in the
agricultural sector. The increasingly vital role of agriculture technology startups
enables agribusinesses, large and small, to achieve necessary sustainability
targets, provide a greater degree of transparency, and enlighten consumers.
For example, we see innovative startups providing blockchain solutions to shift
the power across the coffee value chain. Using startup developed capabilities,
consumers can know exactly where their coffee was sourced. Initiatives like
these as this are attracting plenty of investors, providing startups with a
financial foundation to grow their operations and make a real impact.
In this paper, we follow up on Capgemini’s “Bytes Against Hunger” publication.
We examine some of the key challenges related to consumer demands for
transparency in the agribusiness value chain. Transparency challenges posed by
the consumer in terms of food safety and sustainability must be addressed but
opportunities must also be found for agribusinesses to optimize profit at the
same time. To address these challenges, we highlight some key opportunities
for digital technologies and partnerships
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Business
Case:
Why is trust
in the
agricultural
value chain
important?
Value for Agribusinesses
Agribusinesses must address tremendous challenges in today’s
value chain. As the sector goes through unprecedented levels
,
of consolidation12,
fewer businesses play an ever increasingly
important role in transforming the world’s food system. As
a result, they are facing increasing pressure for transparency
as they attempt to drive efficiency gains along the entire
value chain. The existence of consolidated, larger, and
more integrated supply chains presents challenges in terms
of consumer sentiment as well as increased scrutiny from
regulatory bodies.
Consumer sentiment about these businesses will likely grow
more negative as the agriculture sector continues its trajectory
of heavy consolidation3. It’s not a surprise that sectors with
heavy consolidation have significant consumer challenges, and
for agriculture there is a major challenge because the food
chain is personal. Trust is on the consumers’ plate. Potential
issues can arise from companies prioritizing profit over safety
- monopolizing the food chain, jeopardizing food safety,
sacrificing nutritional value of products, and contributing
to degradation of the environment. These sentiments pose
risks to the reputation of large agribusinesses and must be
addressed by transparency initiatives in order to maintain brand
and market opportunities.
To add to the challenge posed by the consumer, there is a
general expectation that the legal and regulatory environment
2

will continue to evolve and place significantly more pressure
on companies in terms of food safety, labeling requirements,
fair trade sourcing, and environmental impact. Compounding
these issues is the fact that government policies evolve at
different paces and with different priorities. The consolidation
of agribusiness is currently outpacing the standardization of
regulations across the globe. As the industry continues to
consolidate, the capabilities for agribusinesses transparency
must advance robustly to prevent potential business disruptions
in the future.
To meet these combined challenges, businesses must leverage
digital opportunities for transparency in the food value chain.
This level of transparency is becoming ever more critical in
securing their freedom to operate, but it also represents
significant opportunities to strengthen their market positions
and brand values.

Transparency for Consumers
Conscious consumers making informed choices are teeming
the food market. Consumers are no longer dilettante food
buyers but rather increasingly informed and knowledgeable
stakeholders with high expectations about the quality and
origin of their food. In the 1850s food labels emerged as a
government safety precaution after foodborne disease
outbreaks endangered the health of several consumers.
Nowadays, consumers are actually reading those labels and
are demanding to strip the complex, often unpronounceable
and sometimes deceptive list of ingredients; consumers want
to understand what they are buying to make sure it aligns not
only with their preferences but also with their personal values
and sustainability expectations.

Sustainability and transparency

Sustainability and transparency are becoming mainstream
qualifiers and companies in the agri-food sector are reacting
to this new standard. To keep their license to operate, suppliers,
producers and retailers are being entrusted with the task of
offering timely, well-balanced and reliable information on issues
such as origin, environmental impact and social aspects across
the food value chain.

demanding ways of verifying whether the product has in fact
those attributes or not. Consumers are now demanding food
transparency and safety. However, identifying the source of
food by conventional methods is a slow and difficult task; the
analysis must follow the path of products across the entwined
global system through which our food is distributed and sold.

Although the times when candy for children was colored
with lead and other heavy metals are long past, still today it
is estimated that one in ten people around the world become
ill each year from eating contaminated food4. In the USA for
example, pork consumption is estimated to cause more than 80
deaths and to sicken more than half a million Americans a year
according to U.S. Center for Disease Control and Prevention.
Likewise, every year large quantities of agricultural inputs and
food products in the global market are found to be counterfeit.
In a 2016 joint Interpol-Europol operation targeting food fraud,
olives painted with copper sulphate and fake wine, olive oil,
bouillon cubes, condiments and grains were found5. Food
withdrawals, rejections, scandals and recalls cost the food
industry billions annually, not only from logistic point but
arguably more importantly from reputation damage.

are becoming mainstream
qualifiers and companies in the
agri-food sector are reacting
to this new standard. To keep
their license to operate,
suppliers, producers and retailers
are being entrusted with the task
of offering timely

Investments in tracking technologies and secure digital
transactions along the value-chain could speed up the
process and improve its reliability. The costs involved could
be compensated by the willingness of conscious consumers
to pay premium prices for improved quality and informational
attributes. This, at the same time, opens a niche market with
price premiums for fair products thereby setting the stage for
sustainably produced food to become the norm.

Despite the growing food erudition of consumers, sometimes
shopping behaviors reflect being guided by emotions rather
than by facts. A green package with a happy farmer surrounded
by nature evokes the thought of an environmentally friendly
and healthy product. Being aware of this bias, consumers are
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Knowing the Environmental Footprint
Although consumers are increasingly concerned with the sustainability
of their products this might not always be reflected on their actual
purchases. This is often due to a lack or overload of information, budget
limitations, knowledge gaps and mistrust on labels. Such mistrust can
be the result of labels that are complicated or open to interpretation,
e.g. “made naturally”. The now established labelling categories such
as calories and nutrition data were implemented with the objective
of reducing calories consumption and spur healthier consumption but
have not delivered on these expectations. Combining all the information
provided about a product into a single decision is something that
consumers still find complicated.
It has been found that eco-friendly products are often perceived to be of
less quality while giving consumers the feeling of having to renounce to
an established alternative6. Consumers find it difficult to conceptualize
climate change and even the more delimited construct of carbon
footprint. This can be linked to the disconnect between the moment of
their well-intended purchase and the abstract moment of the expected
positive effect. The lack of visibility of the desired environmental
effect might discourage consumers from buying products with an ecofriendly label. There is no directly visible result of an individual purchase
contributing to the betterment of a farmer or farming conditions when
an organic product is chosen. Consumers expect an immediate reward.
Conversely, many of the environmental and social benefits linked to
certain purchases are only materialized in the future. Therefore, the
benefits of a choice seem less and less relevant the further into the
future they are realized.
Is the implementation of eco-labels or carbon footprint schemes a
suitable way to nudge consumers towards making more sustainable
purchases? If not, what is the most effective way of promoting and
marketing sustainable products? Increasingly, consumers have been
demanding environmentally and socially friendly means of production.
As the awareness of consumers increases it seems logical that firms
make efforts to recognize their needs and identify their motivations.
Acting according to the 4S-principle, being Subtle, Sincere, Smart and
Specific could increase the potential for success of green marketing
strategies7. Green marketing should aim at both improving the social and
environmental surroundings of the marketed solution and at satisfying
customers. Focusing on only one of these would result in marketing
myopia. Organic baby food for example keeps gaining popularity since
it appeals to both, the parents’ desire to care for the environment and
to minimize safety risks for their children.
Often it is thought that more information is better. Nevertheless,
consumers may find too detailed or excessive amount of information
counterproductive. Information on labels should be as concise,
comprehensible, trustworthy and practical as possible. Providing more
information than consumers are able to process results in information
overload makes the decision-making process even more difficult.
4

Consumers find it difficult to
conceptualize climate change and
even the more delimited construct
of carbon footprint. This can be
linked to the disconnect between
the moment of their well-intended
purchase and the abstract moment
of the expected positive effect.
The lack of visibility of the desired
environmental effect might
discourage consumers from buying
products with an eco-friendly label

5

Ensuring Food Safety
As agriculture becomes a more globalized business value chain,
it is more important than ever to focus on food safety. Striking
statistics from the World Health Organization illuminate the
challenge in grim detail8:
• Unsafe food containing harmful bacteria, viruses, parasites
or chemical substances, causes more than 200 diseases –
ranging from diarrhea to cancers.
• An estimated 600 million – almost 1 in 10 people in the world
– fall ill after eating contaminated food and 420 000 die every
year. This all results in the loss of 33 million healthy life years
(DALYs).
• Children under 5 years of age carry 40% of the foodborne
disease burden, with 125 000 deaths every year.
• Diarrheal diseases are the most common illnesses resulting
from the consumption of contaminated food, causing 550
million people to fall ill and 230 000 deaths every year.
• Food safety, nutrition and food security are inextricably
linked. Unsafe food creates a vicious cycle of disease and
malnutrition, particularly affecting infants, young children,
elderly and the sick.
The threat of unsafe food is not only is a health issue, but it also
jeopardizes access to markets and leads to broader economic
problems. These issues disproportionally affect less-developed
people and populations, leaving them more vulnerable to food
safety concerns. Foodborne diseases impede socioeconomic
development by straining healthcare systems, and harming
national economies, tourism and trade.
As agribusinesses expand, integrate, and concentrate the shares
of the food value chain, the burden for them also grows to do
more to ensure food safety and minimize risk to consumers
as well as their businesses. With a more global food supply
chain, unparalleled levels of collaboration must be achieved,
and a much higher degree of information sharing must occur.
Furthermore, as businesses invest in digital innovations to

advance efficiencies across the value chain, the opportunities
to bolster food chain safety become greater. Opportunities to
ensure food safety by e.g. traceability can create sector leaders
as well as preventing having to act on imposed regulation.
Contrastingly, not shaping opportunities can create significant
reputational lag if not damage.
Food safety across the agriculture value chain begins and ends
with transparency. Blockchain is an innovative solution that
will enable much needed transparency, but the entire supply
chain must be digitized in order to achieve true “farm to fork”
traceability. Given the breadth and disparity across the value
chain, this represents a significant undertaking and gaining full
data transparency across the chain will take ongoing effort.
Value chain actors including suppliers, growers, processors,
wholesalers, and retailers all must work together to realize
full value chain transparency:
• Standardizing data collection and quality
• Integrating data across the value chain actors (input suppliers,
farmers, processors, shippers, whole/retail sellers, etc. must
all work together)
• Tracking and tracing product condition/quality from harvest
to consumer
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Minimizing Food Waste
In the film “Just Eat it - A Food Waste Story” leading food waste
expert Dana Gunders said: “Imagine walking out of a grocery
store with four bags of groceries, dropping one in the parking
lot, and just not bothering to pick it up. That’s essentially what
we’re doing.”

their use of petrochemical components8. Progressively, other
agri-food companies across the value chain have been engaging
in smart partnerships to avoid food waste or valorize it, thus
taking a leap in their collaboration efforts by partnering across
industries.

Globally, it is estimated that one third to half of all food
produced is never eaten9. When dissecting food waste across
food value chains in developed countries, consumers come
out as the main contributors, accounting in average for 45%
of all food waste. A fundamental cause of this are the ofteninaccurate predictions of consumers regarding the amounts
of food they will actually eat. It is estimated that an average
household in the Netherlands buys e.g. 330 kg of food a year of
which 40 kg are thrown away either before or after preparation.
Consumers are also overwhelmed with choices. Grocery stores
in the United States offer 40,000 more items than they did in
the 1990s. In 1960, consumers in the Netherlands could choose
between 2,000 seasonal products at the grocery store; today
they can choose from more than 15,000 products that are
available all year round and come from all around the world.

Undergoing this transition, from smart partnerships for
the valorization of food waste, towards the application of
technology to avoid it, is a challenge for many companies.
It might be an investment that is not popular and at the top
of every company’s agenda. It is also difficult to identify the
opportunities stemming from these challenges (since there
is often no singular cause) and link it to the right type of
technology that might solve it.

Food retailers have the power of influencing the food chain
from farm to fork by pre-selecting what consumers buy and
by steering the production processes according to their
organizational and technological preferences. Yet, when
investing in new technologies to reduce food waste, there is
always a risk involved for companies in the agri-food sector
due to the uncertainty of results. Generally early adopters
set the stage, and once proven successful, others tend to
follow in adopting innovations. Innovative partnerships are
an example of this. The tomato processing company Heinz
and car manufacturer Ford have been complementing their
capabilities by using dried tomato skin to produce a bio-plastic
material for car parts, reducing not only food waste but also

The application of digital technologies to reduce food waste
is also gaining popularity across companies in the food chain
due to their proven value. Tetrapak, for example, is improving
its efficiency and client satisfaction through Predictive
maintenance. Using sensors on their packaging (vibration,
temperature, torque sensors), they collect data which is
then sent to the cloud to calculate the remaining lifespan
of the product. Increased vibration combined with higher
temperatures could mean a shorter lifespan, based upon which
they could timely warn their buyer retailers to avoid a sudden
out of stock situation.
American company Aromyx offers an exciting example of
the application of digital technologies. Their core business?
To digitize smells and taste. They do this by translating the
biochemical signals that for example a cup of coffee sends to
the brain, into algorithms and data. This ‘’digital noses’’ can
be used to check the quality of products, to find replacement
ingredients for a product, or to accurately determine the
ripeness of fruit at the time of harvest.

Per capita food losses and waste (kg/year)8
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Business
Objectives:
How can
value chain
actors build
trust?
Tremendous opportunities exist to address this limited set
of challenges through digital technologies and by leveraging
partnerships with the growing field of startup initiatives. As
we examine the rise of startups in the agriculture sector, we
see that the past several years were impressive.
From a one billion (USD) industry in 2012, startups have grown to
around 17 billion worldwide in 2018. This growth is accelerating
and 2019 looks to be even more impressive, driven by a new
generation of innovators that have a passion for sustainable
agriculture. The rapid growth of the agriculture startup
movement is driven not only by opportunity for financial gain,
but it is bolstered by an engaged generation of entrepreneurs
who embrace opportunities to innovate for sustainability.
Strong connections to societal issues such as climate change,
food safety and health, environmental sustainability, and fair
farming principles are triggering innovation like never before.
Initiatives such as the Corporate Social Responsibility (CSR)
movement has stakeholders driving themes such as circular
agriculture which portend major impacts on how we feed the
growing population in the future. Technical gurus from around
the world are caring more about the environment, impacts on
people, and their own personal health. In combination with
knowledge of agribusiness, ecology, and biology this transforms
the way solutions are developed. The movement is becoming
more prominent in highly developed nations around the world.
Additionally, the origination of startups is tremendously
diverse, borne from universities, corporations, and individual
entrepreneurs alike. Agricultural driven startups by
8

farming-focused, business operators, and IT-experts are
initiating startups in a wide array of new technologies and
leveraging existing capabilities in completely new ways.
Much of the focus in the startup community is driven by the
changing attitude towards farmers. Trust must be built and to
do so, technologies and startups must address the consumers’
questions and demands for transparency:
• Where do my agricultural products originate? What is the
source of my vegetables, proteins, etc.? What chemicals have
been applied? Is my food safe?
• How is my food produced? What ingredients, chemicals, and
processes were used? What is the carbon footprint of what
I am about to eat? How much waste has been generated
before the food is on my table?
• What are the factors for determining the price of my food?
Are fair trade practices being upheld?
Utilizing high-opportunity examples from the areas of
blockchain, IoT, and the potential of analytics, the technologies
and their impact on agricultural development is explored.
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Digital Enablers –
Transparency
The use of blockchain is seen as a solution to a lot of challenges
in the market and the operations. The eyeballs in the market
are on track, and trace your food, from farm to fork, and on
the easy flow in the trade of paper and physical transactions.
One is about the provenance of food and the other is how
to solve the issue of the post-trade execution of all the bulk
grain shipments.

Provenance of food
Consumers and other stakeholders in the supply chain from
farm to fork are concerned about the quality, safety and the
origination of their products. The consumer wants to know the
face of the farmer, (s)he wants to know the person to trust.
With the emergence of stricter rules and regulations in food
quality, there is a great need to back-track and trace back the
goods to their origin when required. How the process could
look like? This can be done by monitoring and maintaining the
integrity and quality of perishable goods so that the quality is
not compromised in transit and making this visible throughout
the lifecycle of the goods.
From farm to retail, real-time food history is maintained bringing
about transparency and collaboration between partners for

quality measures. The chatbot is in place which allows endcustomers access to the product history and detailed routing
maps for tracking the goods.
• With every partner on the blockchain, there is a digital supply
chain ecosystem that is created bringing about real-time food
quality history from farm to retail. Real-time food quality
history is updated and integrated into the network and a
chatbot is in place wherein users can access details on the
goods in transit.
• Sensors monitor and measure the condition and environment
around the goods in transit to determine the temperature,
humidity, etc. and present customers a real-time overview of
the conditions. Analyzing and reporting trends or seasonality,
documenting abnormalities, if any, and controlling the
conditions by making informed decisions based on all the
information gathered using predictive analytics
• End-to-end monitoring to ensure measures are taken
to ensure quality of goods is not compromised due to
environmental changes. Use of blockchain to ensures
every partner on the chain records an event and food quality
measures are maintained throughout the transit.

Farm to Fork Blockchain design
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Vessel/Farm

Transporter
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Lot ID
Lot details
Lot ID
Fishing Co.
Quantity
vessel ID
Pick-up
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Destination
Fishing Area
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Processor/
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Processor Batch ID
Processed By
Proc.On
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Sales Order
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Consignment ID
Proc. Batch ID
Quantity
Pick-up
Destination
Time of Dispatch

Immutable, Shared Ledger (permissioned)
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Distr. Center
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Pruchase Order Store Stock
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Mfr. Batch ID Store Batch ID
Storage
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Sold On

Consumer
Trace back the
Supply Chain
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In short, the benefits of using
blockchain in the agri-food
chain are:
1. Cost reduction
through optimization.
2. Improved profits through
capacity management and
reduction in waste.
3. Reduction in time lost
due to legal and other rules
on quality standards.
4. Reduction in time lost due
to lack of administrative
transparency
5. Increase in productivity
through the assurance of
high quality,
time-centric and
undamaged goods.
6. Create extra trust with
all the stakeholders,
consumers, government
and society.

Digital Enablers –
Environmental Footprint
The emancipation of the consumer also includes the demand
to know not only where the food is coming from, but also
what environmental impact it has. Long-standing questions
about e.g. land use and water sourcing have become ever more
prominent. The amount of resources used (land, water, etc.)
per food unit created is considered its footprint.
In addition, the motto of local and seasonal shopping of fruit
and veg targets the length and complexity of logistics from
production to consumption. This is key when addressing the
environmental foodprint of food. Additionally, aspects such as
processing have a further effect on the footprint.
Shopping out of season and/or out of region will increase the
environmental footprint as the supply chain logistics increase.
Aviation or shipping for exotic fruit create a distinctive increase
in their footprint. Therefore, certain food items which may be
considered normal in supermarkets have a significantly larger
environmental impact than others. The permanent availability
of non-local and non-seasonal fruit and veg has created a new
normal.
Minimization of the footprint has a clear dichotomy of
options: impact of production and impact of distribution.
For some items only one of these are currently conclusively
traceable. The balance between the two may not always be
intuitive since for locally produced food items the production
footprint may outweigh long-distance distribution footprint
of non-local produce.
Modern technology and financial mechanisms via apps and
traceability of the produce can support the consumer in
conscious questioning of the environmental footprint of their
shopping. A major retail group within Germany has introduced
traceability of some of their produce right to the production
location. While this allows to track the environmental
footprint of production and therefore addressing one of the
two levers (production and distribution), the distribution is
equally important. Therefore, any assessment and tracking
of environmental footprints is reliant on adequate data. A key
challenge for environmental footprint is not necessarily its
existence but the lack of knowledge and quantification.

Therefore, the energy requirements may be reduced within
intensive agriculture. Paired with this as well as independently,
precision farming allows the production footprint to account
for soil and water conservation as well as limit the necessary
application of pesticides and fertilizers both of which can
have an additional impact due to run-off from fields and
long-term retention within the ecosystems. All these aspects
can additionally be supported by the tracking and logging of
data via smart farming systems. Thus, the quantification of
production footprints could be more easily integrated into
already existing systems.
Environmental footprint is a key decision factor for an increasing
number of consumers. The challenge to provide conclusive
information about both production and distribution impact
of food items can be supported by expanding already existing
concepts, such as smart farming, and make data available and
easily accessible within the purchase decision process as it is
already the case for some items as indicated by e.g. QR-code
traceable bananas.

Advancements within the agricultural sector can translate
directly into addressing both levers: automation, precision
farming, and data tracking/smart farming. Automation allows
for more efficient use of resources such as machinery, off-cycle
energy consumption, and de-coupling of farming and labour.
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Digital Enablers –
Food Safety
The Internet of Things also known as IoT is a concept in which
objects are connected to the internet, identifying themselves
to other devices and systems without human interaction. IoT
describes a world where anything that can be sensed can be
connected and information can be relayed in an intelligent
fashion, providing powerful opportunities for automation and
situational awareness. Key technology advancements in IoT
device miniaturization and sensor innovation are having a major
impact on the ability to ensure food safety.
As we have previously discussed, the agriculture and food
production industry is consistently faced with extreme
challenges in ensuring food safety. The complexity involved in
bringing safe food to the consumer’s plate is driving innovation
in ways that have not been previously realized. One high value
area is in detecting foodborne safety risks.
There is a lot of focus on solutions that track contaminated
batches of food quickly upon discovering that consumers
are becoming ill from ingesting it. These efforts are largely
exploring blockchain solutions that can track the source of
contaminated products and quickly remove them from the
marketplace. These these solutions are important in preventing
further illness, but they are reactionary. A better solution would
be to determine if food is contaminated before it enters the
supply chain, thereby eliminating the need for recall.
There are a number of interesting developments using IoT that
can prevent such cases and reduce the necessity of tracking
food sources after the fact. These systems are able to prevent
problems before they happen across the food value chain from

12

Agriculture and the food production
industry are consistently faced with
extreme challenges in ensuring food
safety. The complexity involved in
bringing safe food to the consumer’s
plate is driving innovation in ways
that have not been previously realized

producer to packer, and across the food and beverage industry
broadly.
• Spectroscopic, biological, chemical, and foreign
material detection devices that indicate the presence
of microorganisms and pathogens such as e.coli, listeria,
coliform, and salmonella on the surface of food products
as well as in liquids.
• Gas monitoring devices to monitor for food spoilage detect
the presence of certain gases that can help predict when
food is ripening prematurely or about to spoil.
• Cold chain and environmental monitoring devices to alert
changes to storage or shipping conditions that adversely
affect food quality.
Combined with proper safety techniques, these devices can
be the foundation for reducing the possibilty of foodborne
illnesses, disruptions to the food chain, cost of food recalls,
and damage to suppliers’ reputations.

Digital Enablers –
Food Waste
Analytics
An often used argument within the context of food and food
security is that it is not a question of quantity, but a question
of location and availability. In addition to the heterogeneity of
supply the waste of existing food supplies due to consumer
preference, lack of suitable distribution means or simply rooted
in excess production levels force. The unused quantities of
food can contribute directly to the supply limitations by
detailed analytics contributing to the prevention of waste.
While supply chains and production account for a slim majority,
the consumers are contributing as a considerable factor. As
individual actors they provide a singular lever point to both
gather data to provide personalised opportunities to reduce
food waste and to apply live analytics to.

Shopping behaviour
The last mile is the crucial one for food waste prevention.
Detailed information about shopping patterns, both in terms
of repeated behaviour and availability. Perishable goods, or
those suitable for consumption within a short-term timeframe
differ in their availability. Interconnected data on availability
across last mile supply points can allow for reduced surplus and
promote supply/order patterns for shops via interconnected
availability analysis.

Supply tracking
A further important point for the prevention of food waste is
detailed supply tracking. Aligning with supply chains and ‘ justin-time’ delivery of necessary food items local waste can be
reduced. Analytics of personal preference, meal planning apps,
and linking data analytics with IoT options of appliances (e.g.
fridge) will support determining use timelines, supply levels at
home, and required items for e.g. the following week. Especially
meal planning apps linked to shopping lists will provide the
analytical opportunities facilitating ‘just-in-time’ food shopping
and consumption of perishable goods.

Personal device
Strongly connected to supply tracking but also to personal
lifestyle are personal devices (e.g. Smartphone, Smartwatches,
etc). The database potential of shopping, movement, sport
would allow to facilitate shopping suggestions. The food
shopping can be based upon e.g. sport linked with preferences
and physical location. The analytics of position and preferences
of individuals would support the reduction of food waste on
individual basis, but also once critical usage mass has been
reached with shop supply chains.

The last mile is the crucial one for
food waste prevention. Detailed
information about shopping
patterns, both in terms of repeated
behaviour and availability.
Perishable goods, or those suitable
for consumption within a shortterm timeframe differ in their
availability
The data potential which can be utilised to reduce food waste is
split along the entire supply chain with a focus on the last mile.
Clear analytics supports the shopping patterns of individuals as
well as location and specific supply notifications. Use-time or
expiry dates from previous shopping can support the individual’s
provision levels. The availability of usage data in combination
with shop supply stocks and availability within one’s own fridge
is the key aspect of waste reduction by analytics. Especially
accounting for the value of currently un-used/wasted products,
the pricing of products can be supported by reduced waste.
An important step has been taken by a major retailer in the
Netherlands to utilise products’ data for pricing. Pricing is not
only dependent on the type of product but also dependent
on stock levels, weather, location, etc. Therefore, a previously
unsaleable product will be re-tagged and the pricing allows for
sales despite adverse conditions which normally would have
pushed perishable goods towards food waste. While this has
always been practiced by grocery stores on an ad-hoc basis, the
approach of utilising data in combination with AI to target the
entire stock and retail network is a decisive step. This showcases
both the potential and power of making existing data accessible
and combining it with new technologies.
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Capgemini’s
Approach to
Digital
Agriculture
The digital solutions discussed here highlight ways to overcome
the challenges described at the beginning of this paper and
benefit from new digital frameworks – consistently considering
the individual local, relevant, and personal characteristics of
each agribusiness and consumer needs. Nevertheless, to make
the digital transformation in agriculture work, most of the
action fields are missing a key component: integrators.
Integrators such as Capgemini are the crucial facilitators in this
paradigm shift towards digitalization in agriculture. Capgemini
covers the range of knowledge needed for such a digital journey:
IT expertise, agriculture expertise, and validation and go-tomarket experience for digital solutions and business models.
As a global leader in consulting, technology services, and digital
transformation, Capgemini is at the forefront of innovation
to address the entire breadth of clients’ opportunities in
the evolving world of cloud, digital, and platforms. Building
on its strong 50-year heritage and deep, industry-specific
expertise, Capgemini enables organizations to realize their
business ambitions through an array of services, from strategy

to operations. Capgemini is driven by the conviction that the
business value of technology comes from and through people.
To raise awareness of Capgemini’s deep expertise in agriculture,
a global team of experts focusing on this industry was
established several years ago. The team consists of agronomists,
technology experts, data scientists, and researchers in the field
of agribusiness. Besides continuously tracking market trends
and developments and keeping a close eye on agricultural
start-ups, the concept of Capgemini’s Applied Innovation
Exchange (AIE) enables Capgemini’s clients to take advantage
of a global network of innovation spaces to rapidly and securely
gain a competitive advantage in today’s fast-paced innovation
environment.
Regardless of the challenge you currently face or the digital
business model you want to implement, we listen to and talk
with our clients, we leverage our knowledge and best practices
to support you on your individual journey towards digital
agriculture – as we know that agriculture is not a one-sizefits-all business!

Design for Digital
Each segment and players. In the
food chain have speciﬁc needs and
realities. Thanks to an extensive
experience an in Agri-business,
Capgemini can help them design
the right digital tools for their
business

Invisible
Infostructure
You Experience

Creating insights, actions and value out of
data in one of Capgemini speciality.
Capgemini ﬁrst concern is making sure
their clients are getting the most out of
their digital transfomation. This is of
crucial importance in Agriculture where
product margins are low and much is
expected from technology.
We Collaborate

SYSTEM
Digital agriculture does not
have to reinvent the wheel. Its
player does not have to pay the
price for it. Using its experience
in IT infrastructure. Capgemini
promises a digital transformation
at the right value for any player
of the food chain.
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PEOPLE

Thriving on
Data

Process on
the ﬂy
Applications
Unleashed

We belive this digital revolution in
Agriculture is a fertile ground for new,
more eﬃcient and fairer processes.
Capgemini’s goal is to create new value
pools in the food chain, beneﬁting
Ag-giants and farmers alike. All together
in the quest of feeding 2050s world.
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