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Demand for meat has increased dramatically over recent 
decades. Global production has quadrupled from 80 to 
over 300 million tonnes between 1963 and today. This 
development is mainly driven by continuous population 
growth and rising per capita incomes. In the past, most 
of the demand growth could be met by increases in 
slaughter weights, but the growth in animal productivity 
is expected to slow down in the future.

The livestock sector already uses one third of global 
arable land and 8% of available freshwater. It is also 
largely responsible for deforestation and biodiversity 
loss, and contributes 15% of global CO2 emissions.

As population and incomes are expected to continue 
their growth, there will also be large increases in demand 
for meat. Therefore, the objective for the sector must be 
to fulfill future demand, ensure consistent quality, and 
to achieve this in a sustainable manner without causing 
irreparable environmental damage or exceeding global 
resources.
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Key Challenges for the  
Meat Production Sector
Increases in global population and global welfare are expected to drive an increase  
in meat demand from 334 million tonnes in 2015 to 498 million tonnes* in 2050

* Tonne refers to a metric ton, i.e. 1,000 kg.

Global population will increase almost 40% by 2050

Global per capita income will almost double by 2050

From 7.3 billion people in 2015 …

From $15,628 in 2015 …

… to 9.7 billion in 2050

… to $30,333 in 2050

7.3

15,628

9.7billionbillion

30,333
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Driven by the strong growth in population and per capita income,  
global meat demand will increase by almost 50%

2015 2050

Most of this demand growth will come from developing regions, especially Africa and Asia

In addition, per capita consump-
tion will increase by 13% from 45 
to 51 kg per year.

Africa will increase its meat 
consumption more than 
2.5-fold from 20 to 71 mil-
lion tonnes by 2050. Per 
capita consumption will 
rise from 18 to 30 kg per 
year.

Asia will increase its meat 
consumption by 50% from 
150 to 224 million tonnes 
by 2050. Per capita con-
sumption will rise from 34 
to 43 kg per year.

498*334*

million  
tonnes million tonnes

71 224 
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The impact of livestock farming on natural resources is under  
further pressure from consumers demanding higher quality 
products and readily available information

Livestock is already one of the most demanding sectors 
in terms of resource use and emission intensities

Land use, for feed crops and grazing
•• 26% of the earth’s ice-free surface is used 
for grazing

•• One third of global cropland is dedicated 
to feed crop production

Greenhouse gases (GHG), which fuel 
global warming
•• In 2015, global GHG emissions reached 
57 gigatonnes (Gt), with livestock ac-
counting for 15% of it

•• The meat sector alone produced over 5 
Gt of emissions during the same year 

Resource allocation due to lack of  
efficient logistics
•• The lack of business ecosystems and in-
tegrated supply chains is one of the root 
causes of waste resulting from meat pro-
duction

•• Non-transparent information flows ham-
per the delivery of products to the prod-
ucts to the right place at the right time

Water use for feed crop and animal 
drinking and servicing
•• 8% of global freshwater use can be allo-
cated to livestock farming

Manure excretion, which can pollute 
groundwater
•• Over 13 billion tonnes of manure are pro-
duced per year, which requires a consid-
erable amount of agricultural land to ap-
ply it on
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In addition, several consumer demands put pressure on farmers to increase  
productivity and sustainability of operations

Lower meat and dairy prices
 

Better animal health, welfare,  
and living conditions
 

Volatile demand patterns, especially in 
summer (“barbecue demand”)

Increased availability of information  
at the right time

Always fresh products

Reduce antibiotics use
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While land and water are likely to be suffering from regional shortages, 
GHG emissions will constrain meat production on a global scale

Land and water resources

•• A detailed evaluation of land 
and water resources, as well 
as of manure land require-
ments, showed that the land 
and water available today will 
be sufficient at a global level 
until 2050

•• Even under a worst-case sce-
nario, where production re-
mains at current levels and 
demand for livestock prod-
ucts and crops increases by 
70 and 100% respectively, 
global resources would be 
sufficient

•• However, regional shortages 
will very likely occur over the 
coming years and decades as 
spare land and water is often 
not readily accessible, locat-
ed far away from where it is 
needed, or suffers from other 
constraints such as pollution 
or past disease outbreaks

•• Therefore, a reduction of land 
and water use, as well as of 
manure generation, will be 
especially important for re-
gions where resource con-
straints are already apparent 
today

 

•• If global emission growth 
continues on its path, GHG 
emissions will reach 139 Gt in 
2100 and the earth’s temper-
ature will be 4.5°C above pre-
industrial levels

•• As governments have realized 
the threat of global warming, 
agreements were reached 
to decrease emissions. The 
meat sector plays a crucial 
role in achieving these ob-
jectives, as it accounts for al-
most 10% of emissions. 

•• Under the business as usual 
(BAU), meat emissions would 
increase from 5.2 Gt per year 
today to almost 8 Gt in 2050

•• To keep global warming be-
low 2°C, meat emissions have 
to be decreased to 3.2 Gt by 
2050

GHG emissions and temperature
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Keeping global temperatures below the agreed level means that global 
meat production cannot meet even half the demand in 2050

If global warming is to be kept 
within 2°C above pre-industrial 
levels, only 41% of global meat 
demand can be met by 2050

CO2 level BAU (4.5°C) – 591

Demand – 498

CO2 level (3.5°C) – 392

CO2 level (3.2°C) – 355

CO2 level as today – 331

CO2 level (3°C) – 325

CO2 level (2.6°C) – 289

CO2 level (2°C) – 203
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Strategic Options  
for Facing the Challenges
Smarter production, nutrition, and waste management, as well as increased animal 
welfare and better education, have the potential to decrease the impact of livestock 
farming on our natural resources

Global best practice roll-out 
Best practices are methods or techniques 
that have consistently shown results supe-
rior to those achieved by other means.

Large yield and productivity gaps exist 
across the sector, especially between in-
dustrialized and developing countries.

Digitalization can make a roll-out easier, 
faster, and less expensive by leveraging 
transparent supply chains, cloud comput-
ing, improved networks, and global knowl-
edge platforms.

Precision feeding 
Precision feeding can be a highly effective 
tool in enabling a reduction of feed intake 
per animal while also maximizing individual 
growth rates. 

It enables the provision of the right amount 
of feed, in the right nutrient composition, 
at the right time, and for each animal indi-
vidually. 

Smart waste management 
About 20% of all meat goes to waste every 
year. Although most waste is generated 
at the consumer end, the root causes lie 
across the whole supply chain, e.g. poor 
packaging or bad meat quality. 

Smart waste management offers high po-
tential to first identify such root causes and 
second, to improve existing processes and 
thereby decrease waste amounts. 

The intelligent collection and use of data is 
key to understanding what is produced and 
what is thrown away. Through this, players 
along the supply chain can make focused 
adjustments to reduce waste at their end.
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Animal health and welfare monitoring 
Health issues and diseases can decrease 
production efficiency of livestock by up to 
33%. The trend towards more and more 
intensification of livestock farming sys-
tems increases productivity, but can al-
so have adverse effects on animal health 
and welfare, and increases the risk of rapid 
and far-reaching disease outbreaks with-
in stocks.

Through ICT and the IoT, more perfor-
mance-related data can be collected from 
the animals, for example through cameras 
and image recognition software, wearables, 
as well as weight or sound monitoring.

In addition, data from livestock facilities can 
also help to improve animal health, for ex-
ample through climate, air quality and ven-
tilation monitoring and by using drones.

Reduced beef consumption 
In 2015, cattle accounted for over 60% of 
total meat livestock emissions, while beef 
only accounted for 20% of total meat con-
sumption. Meat from non-ruminants such 
as pork and poultry produces far fewer 
emissions, which offers wide potential to 
reduce emissions by reducing the amount 
of beef that is consumed.

Digitalization can help facilitate changes 
in demand patterns, e.g. by using ICT or 
crowdsourcing platforms to find innovative 
ways of communicating the benefits of die-
tary changes. 
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Five Approches with Impact on  
Global Meat Supply
Digitalization can maximize the impact of these strategic initiatives to significantly 
reduce the impact of meat production and simultaneously drive economic benefits

25% 10% 28%

2.5%13%

… of emissions could be reduced by a glob-
al roll-out of best practices*. Global warm-
ing could be kept below 3.5°C while ful-
filling total demand for 2050. Under the 
Paris Agreement 2° target, output could 
be increased by 33% from 203m to 271m 
tonnes, which represents 54% of global de-
mand for 2050.

Best practices* Meat waste Consumption shift away from beef 

Precision feeding Smart animal health and welfare

… of emissions could be eliminated by re-
ducing meat waste with the help of dig-
ital technologies. The 3°C goal could be 
reached and demand could be fulfilled until 
2040 under the 2°C objective. Further, 70% 
of all demand for 2050 could be fulfilled un-
der this objective.

… of emissions and more could be reduced 
by a consumption shift away from beef to-
wards meat with lower emission intensi-
ties, such as poultry and pork. The 28% re-
duction could be achieved by reducing the 
share of beef in overall meat consumption 
to one third of today’s level, i.e. 7%, and 
shifting the rest of the demand towards 
poultry and pork. Through this, the 2°C  
objective could be reached while also  
fulfilling total demand for meat. 

… of emissions could be further reduced by 
the installation of smart animal health and 
welfare monitoring techniques. Deloitte 
estimates that these could reduce animal 
losses by at least 65%. The 2.6°C goal could 
hence be reached. However, emission fig-
ures do not reflect the great monetary ben-
efits to individual farmers of preventing dis-
eases and disease spreads, among other 
advantages.

… of emissions could further be reduced by 
a widespread implementation of precision 
feeding. Sector emissions in 2050 would 
be below today’s level while fulfilling all de-
mand. 62% of demand could be fulfilled un-
der the 2°C objective.

* �Adaptation of best practices of the top 10% of 
farmers with lowest emissions within a region 
or agricultural zone; Source: Gerber et al., 2013. 
Tackling climate change through livestock – A 
global assessment of emissions and mitigation 
opportunities. Food and Agriculture Organization 
of the United Nations (FAO), Rome
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A successive implementation of all five approaches could prevent the emergence 
of a meat supply gap and enable production to fulfill the demand

Beef reduction – 516
Demand – 498

Health monitoring – 353
Smart waste management  – 344

Precision feeding – 310

Best practice roll-out – 271

Business as usual – 203

Notes & assumptions: All figures in million tons of cwe; best practice roll out: 2018-2030, precision feeding: 2018-2038, 
waste reduction: 2018-2050, animal monitoring: 2018-2030, reduced beef consumption: 2030-2050; results build up on 
each other, i.e. the figure for precision feeding also includes the productivity increases of the best practice roll-out.
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There are more areas than just 
the reduction of emissions per 
meat unit that are positively 
impacted by the digitalization of 
the Global Meat Supply

Reduction of waste enabled 
 by a better allocation of resources 

Reduction of waste  
enabled by a better  

allocation of resources 

Increased efficiency  
for supply 

 chain players

More efficient 
logistics through 

data analytics

Creation of jobs, e.g. 
data stewards on farms

Better use of  
manure through 
the use of collabo-
rative platforms
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Although digitalization offers 
enormous potential in productivity 
gains, it seems that, in the long 
run, demand can only be fulfilled 
if changes on the consumer end 
towards less consumption of beef 
occur as well.
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Smart Livestock Farming
Several technological enhancements fuelled the rise of 
digitalization over recent decades

Artificial Intelligence (AI)
The ability of a computer or robot to per-
form tasks commonly associated with intel-
ligent beings. It includes learning, reasoning 
and self-correction. It generates insights 
from data more quickly and accurately than 
humanly possible and is able to act auto-
matically on that insight. 

Information and Communication  
Technologies (ICT)
Technologies that provide access to infor-
mation through telecommunication, includ-
ing the internet, wireless networks, mobile 
phones ,and other communication media.

Cyber-Physical Systems (CPS) and 
Internet of Things (IoT)
A CPS is a mechanism controlled or moni-
tored by computer-based algorithms. The 
network of connected CPS, people, and de-
vices creates the IoT where devices com-
municate and cooperate with each other 
and with humans in real-time, thereby ena-
bling decentralized and automatized deci-
sion-making adjustments to reduce waste 
at their end.

Cloud Computing
The practice of using a network of remote 
servers hosted on the internet to store, 
manage, and process data, rather than us-
ing local servers or personal computers.

Big Data Analytics
The process of collecting, organizing, and 
analyzing this data to discover patterns, 
trends, correlations, consumer preferenc-
es, and other information.

Platforms
A platform is a business model that cre-
ates value by facilitating exchange between 
two or more interdependent groups, usual-
ly consumers and producers. Examples are 
Facebook and Uber. 

Such platforms also offer opportunities for 
the meat livestock sector, e.g. e-Sourcing 
platforms for transports along the supply 
chain, but also for a more efficient distri-
bution of manure from local animal to local 
crop farmers.
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Crowdsourcing
Crowdsourcing is the practice of obtaining 
input for a task or project by enlisting ser-
vices of a large number of people, paid or 
unpaid, typically via the internet.
Within the livestock sector, crowdsourcing 
is especially interesting for emission reduc-
tion, efficient feed composition, and ani-
mal health, as these topics are of a growing 
public interest and benefit from a diverse 
field of creative minds.
 

Transparent supply chains
Digitalization offers great potential in cre-
ating real-time transparency along supply 
chains and across company borders, due 
to the increased amount and accuracy of 
available data.

Across sectors and industries, corporations 
can create platforms where the different 
stakeholders can easily communicate and 
exchange data, information, and knowledge 
to improve the supply chain as a whole, 
thereby creating a competitive advantage.

Flexible production systems
Real-time transparency along the supply 
chain also builds the foundation for estab-
lishing flexible and adaptable production 
systems. 

Better data availability, together with pre-
dictive analytics, enables real-time optimi-
zation of multi-functional production as-
sets in small loops, thereby allowing flexible 
production planning and control. This of-
fers enormous potential to the meat sector, 
since demand can be volatile at times. 

Digital patterns arise from these technologies which will be critical in the 
roll-out of smart farming technologies within the livestock sector
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EBITDA
(€) 

Time

Transparency and 
digital processes

Data based 
operating models

Digital 
business models 20–30%

10–20%

5–10%

Smart Livestock Farming
Digital business models improve company bottom lines

The potential of digitalization can be divided 
into three main approaches*:

Data-based operating models
This approach goes beyond the electronic 
reproduction of processes by really lever-
aging new technologies, such as big data, 
predictive analytics, and IoT. It is based on 
pattern recognition, resilient networks, and 
self-organization.

Digital business models and Triple 
Long Tail Strategy*
•• Digital business models are characterized 
by customized products and individual-
ized services, enabled by digital technol-
ogies such as additive manufacturing, IoT, 
big data, pattern recognition, and predic-
tive analytics 

•• Within digital business models, Deloitte 
further proposes a Triple Long Tail Strat-
egy by not only providing a long tail of 
products, i.e. mass production plus niche 
and customized products, and a long tail 
of services, i.e. value added and digital 
services, but also a price long tail com-
posed of value and cost based pricing 
structures

Approaches build on each other, meaning 
that transparency and data-based oper-
ating models are prerequisites for digital 
business models.

 * Wehberg, G., Die Triple Long Tail Strategie, (www.TripleLongTail.com)
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The value of data increases when (un)structured 
data is processed, enriched, and analyzed to create 
actionable insights

Limited impact

Multiple impact

Structured data

Data w/o governance

Data w/ governance

Descriptive

Diagnostic

Predictive

Prescriptive

Unstructured data

Data description

Impact level of 
data is low – data is 

unstructured

Data is processed 
and enriched 

within the analysis

High impact level 
of data – driving 

results

Actions

Insights

Analytics

Processing

Repository

Ingestion

Generation
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Smart livestock farming aims to achieve 
more productive, efficient, and sustainable 
farm operations based on the effective use 
of digital technologies

The largest potential lies in individual animal 
monitoring and analysis, which is referred 
to as precision livestock farming (PLF). In 
PLF, tools and sensors are used to continu-
ously and automatically monitor key perfor-
mance indicators of livestock in the areas 
of animal health, productivity, and environ-
mental load.

Source: Guarino, M., T. Norton, D. Berckmans, E. Vranken, and D. Berckmans. 2017. A blueprint for 
developing and applying precision livestock farming tools: A key output of the EU-PLF project

Productivity

Environmental load

Animal welfare 
and health

Feed Feed conversion
ratio (FCR)

Health & 
mortality rate

Environmental 
impact

Energy 
efficiency

Weight

Climate

Waste

Behavior

Productivity Profitability

Use of PLF

Smart livestock farming allows  
the farming industry to  
leverage digitalization
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Operations can be improved further when farmers 
also share the information collected across the 
supply chain with relevant stakeholders, such as 
veterinarians, slaughterhouses, meat processors, 
and animal feed producers.

Productivity

Environmental load

Animal welfare 
and health

Feed Feed conversion
ratio (FCR)

Health & 
mortality rate

Environmental 
impact

Energy 
efficiency

Weight

Climate

Waste

Behavior

Productivity Profitability

Use of PLF

Smart livestock farming allows  
the farming industry to  
leverage digitalization
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Our point of view
Data-driven and digital technology-enabled sustainable solutions  
require new business models and partnerships

Trends in sustainability and agriculture

Reduce GHG emissions
Companies across the value chain aim to 
reduce carbon footprint. For example, car-
bo sequestration is used to compensate 
for direct GHG emissions and improve soil 
health. Data tracking and reporting in the 
value chain and carbon pricing enable a val-
orization of emission reductions. The value 
of carbon certificates vary by region; €2-18/ 
ton CO2. Increased costs for such certificates 
could further motivate companies to reduce 
their carbon footprint. 

Digital animal monitoring
Digital devices like wearables are gaining 
ground in cattle monitoring, enabling re-
al-time information on individual cows, e.g. 
to improve health, lactation, or reproduc-
tion. A newly developed feed additive im-
proves milk quality through milk solids. A 
data solution could track these increases 
while measuring other real-time informa-
tion for individual cows to improve health, 
lactation, and/or reproduction.

Smart farming
Farmers are under pressure to produce 
more with less, using precision agriculture, 
digital technologies, and high-value nutri-
ent sources. A data solution could set up a 
wider business model and extract addition-
al value, for example by using data for sup-
ply chain efficiency or food traceability (like 
the Deloitte-supported FarmIQ project) to 
enable smart farming and improve on-farm 
profitability.
 

Ecosystems and collaboration
Companies become increasingly interde-
pendent and are developing ecosystems 
in which they collaboratively work towards 
common goals. A value proposition will link 
with adjacent data streams extracted by 
agricultural companies to add value to the 
ecosystem. A data solution provides a plat-
form for all players in the network to enable 
smart farming, carbon accreditation, and 
improvements in operational efficiency.

Animal welfare
Consumers have become more aware of 
animal welfare. Brand owners increasing-
ly focus on supply chain monitoring and 
quality assurance to guarantee animal wel-
fare. A linked data solution will allow brand 
owners to better track animal welfare and 
husbandry at the farms, thereby improving 
supply chain transparency.

Govt. and consumer awareness
Governments are signing up to Sustaina-
ble Development Goals, and consumers 
are increasingly aware of the origin of their 
products and their personal environmental 
footprint. A value proposition allows gov-
ernments and international institutions to 
demonstrate sustainability improvements 
and compliance. This also allows dairy com-
panies to track carbon footprint, protecting 
their brand value.

Source: AHDB, NC State University, The world bank: Reaffirming our commitment to carbon pricing and climate action ( July 2017) 
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Deloitte identified six relevant business models for agricultural companies and 
potential partners to monetize the data-driven value proposition

Opportunities for creating value from data

1. Product Innovators  
enhance their products 
and services with data

3. Data Providers
gather and sell raw  
data without adding  
much value to it

5. Value Chain  
Integrators 
share data with partners 
to extend offerings or  
reduce costs

2. Systems Innovators
use data to integrate 
multiple product types

4. Data Brokers 
combine data from mul-
tiple sources, create in-
sights with analytics, 
and sell

6. Delivery Network 
Collaborators 
share data to drive  
deal making, enable  
advertising

Data-enabled differentiation

•• The product is still the primary source of 
value, but data about the product is used 
to improve the product or service offer-
ing

•• Data-enabled differentiation is typically a 
solo opportunity – products from a single 
vendor are the dominant gateway to the 
opportunity

Data brokering

•• Company data only provides sufficient 
value when combined with other sources, 
or company lacks capabilities to tap op-
portunity indepdently

•• When the opportunity cannot be tapped 
by a single vendor with a single product, 
data brokering opportunities arise

Data-based delivery networks

•• Multiple companies work together and 
share data to tap data opportunities

•• Companies specialize in one or two ca-
pabilities needed to enable the delivery 
network

Source: Harvard Business Review, Harbor Research

Solo Opportunities Collaborative Opportunities
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Implementation Barriers and 
How to Address Them
Barriers that have prevented a broader adoption of smart livestock farming so far 
have to be resolved to facilitate global and timely implementation

•• Collaboration with partners 
or consultants to overcome 
investment hesitance by pro-
viding extensive analysis 
about feasibility, costs, and 
pay-offs as well as implemen-
tation support

•• Knowledge sharing platforms, 
e-Learning tools, and custom-
ized services from hardware 
and software providers could 
help farmers to leverage the 
full potential of technologies 
installed

•• Lack of exchange between 
farmers hinders information 
spreading by word of mouth

•• Direct impact and improve-
ment potential on individual 
farm level often not clear be-
forehand

•• In advance farmers find PLF 
technologies hard to operate

•• A lot of hardware and soft-
ware tools are still in their in-
fancy

•• Availability of cheap labor and 
lack of financial resources, es-
pecially in developing coun-
tries

•• Farmers are soon discour-
aged if the technologies fail to 
work correctly right away 

•• Lack of infrastructure, e.g. 
broadband internet

High initial investment and uncertainty  
about actual potential

Problems with reliability  
and ease of use

•• Increased communication 
about smart farming through 
modern ICT will help to raise 
awareness of the topic, its 
benefits and potential 

•• Government investment into 
digital infrastructure

•• A reliable technological ba-
sis is required to encourage 
farmers into low-risk imple-
mentation
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•• Clear sector emission goals 
for the future could assist a 
timely implementation 

•• Implementation of an open 
data approach through-
out the supply chain based 

•• Encourage farmers to be-
come data brokers

•• Data ownership and securi-
ty: Most governments are just 
starting to implement poli-
cies relevant to digitalization. 
Smart farming requires infor-
mation sharing across supply 
chains, but farmers are often 
not willing to provide access 
to their data in the light of un-

•• Farmers typically focus main-
ly on their core business and 
have little or no interest in da-
ta gathering

certainties about ownership 
and security of their data

•• Emission reductions in agri-
culture: So far, none of the 
global climate agreements 
include emission reduction 
objectives for the agricultur-
al sector

•• Lack of tools for exchanging 
data across the value chain 

Lack of policies and  
legislation

Lack of collaborative  
business models

on adequate standards and 
guidelines

•• Implementation of policies 
to give farmers ownership of 
their data

•• Establish collaborative busi-
ness models to gain transpar-
ency throughout the whole 
value chain
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Examples of Farming Innovations

Challenges

Higher demand  
for (animal) protein

Efficient  
resource use

Urbanisation

Higher consumer  
demands

Sustainability &  
animal welfare

Food  
marketplace & 
e-Commerce

Agricultural 
bio- 

technology

Farm  
management 
SW, Sensing, 

and IoT

Novel  
Farming  
Systems

Supply  
Chain  

Technologies

Bioenergy & 
biomaterials

Innovative 
food

Farm  
equipment (incl.  

robotization)

1,285

719
363 247 180 123 111 109

Barriers that have prevented a broader adoption of smart livestock farming so far 
have to be resolved to facilitate global and timely implementation ...

Challenges & technologies addressing challenges  
(sum of seed investment in United States by tech category, in USD million, 2016)

   Tech has significant impact on challenge          Tech has some impact on challenge

Source: non-exhaustive list of seed investments, Agrifunder Investment Report 2016
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… leading to technological and business model innovations  
across the value chain, all the way from farm to fork

Examples of innovations by link in the value chain 
(Letters refer to examples on next slides and appendix)

Source: non-exhaustive list of seed investments, Agrifunder Investment Report 2016 Source: Monitor Deloitte desk research

Raw 
materials

A S C MP

R

N I

Animal/ 
Aqua  
Feed & 
Premix

Farmers Producers Brands
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Examples of Farming Innovations

Groundbreaking protein discovery platform 
Nuritas from Dublin uses AI and machine learning to discover 
high potential bioactive peptides, and proteins. Discoveries lead 
to patented peptipes with medicinal and nutritious properties. 
Key is that the method can be used on waste streams of tradition-
al foodstuffs. Waste can thus be turned into medicine and food 
again, by isolating the valuable high potential peptideds. The start-
up obtained EUR 3 m funding last year from Singapore-based New 
Protein Capital (NPC), U2‘s Bono and Silicon Valley investor Ali Par-
tovi. Partovi has invested in the likes of Dropbox and Facebook in 
the past. 

Small device determines vitamin deficiencies 
"Vitameter", by the Canadian start-up of the same name, is a sim-
ple blood test that allows users to check themselves regularly for 
vitamin deficiencies. They take a drop of blood and test it in the 
device. The "Vitameter" then determines the concentration of all 
standard and important nutrients in the blood. If needed, users 
can then target deficiencies with supplements. "Vitameter" is par-
ticularly useful for vegans or people with food intolerances who are 
unable to feed themselves optimally, as it saves them from doc-
tors' visits. The device is about to enter beta testing. 

3D-printing vegan milk
The US start-up Perfect Day has developed milk of the same name 
that is vegan while still tasting like fresh dairy. The animal-free milk 
is produced with laboratory-bred yeast, natural ingredients and 
fermentation processes. The team 3D-prints bovine DNA sequenc-
es onto the yeast, triggering the production of casein proteins that 
are also found in natural milk. The proteins are mixed with corn 
sugar and other ingredients in fermentation tanks and left to de-
velop. Supermarkets will stock “Perfect Day” by the end of 2017.

Robot tends and guides cattle herds
Scientists at the Australian Centre for Field Robotics at the Univer-
sity of Sydney have developed a robot named "SwagBot" which is 
designed to help cattle breeders in the Australian outback. Accord-
ing to the results of a pilot test on a farm, the robot is able to herd 
cattle independently, clear weeds, and pull heavy loads. The robot 
will be developed to also be able to check the health of cattle by 
using sensors to analyse body temperature and movement. 

A
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Cow sends sms alerts to farmer
The Swiss start-up Anemon has developed a device that can detect 
when a cow is fertile and then sends out a text message to inform 
the farmer. A sensor is implanted in the cow's genitals to measure 
body heat and transmit the results to another sensor on the ani-
mal's collar that tracks body motion. The collar also features a SIM 
card so the farmer can pay to receive SMS alerts when the cow is 
ready for reproduction.

Transparency from farm to fork through blockchain
Startup Food Blockchain XYZ has formulated a plan to create Food 
Supply Chain 2.0 by using blockchain. The startup hopes to tackle 
the six major challenges: Lack of insight, central party reliance, mis-
leading labels, the inability for small producers to compete, sup-
ply chain opacity, and a lack of sustainability. Food Blockchain XYZ 
will leverage series of interconnected sensors to introduce com-
prehensive food quality assurance, without the intervention of hu-
mans.  

Software for optimum feeding on farms
The Dresden-based company fodjan has developed software 
called "fodjan smart feeding" which enables farmers to work out 
the right food rations for their businesses. Several feeding goals 
are taken into account, including cost savings and animal health. 
For planning purposes, the software makes it possible to set up an-
imal-based feeding calendars and check out the respective stocks 
of food. Besides all the feed-related features, "fodjan smart feed-
ing" also helps farmers to manage their farms more efficiently. 

No AI but algae to break new grounds
TerraVia is a next-generation food, nutrition, and specialty ingredi-
ents company that harnesses the power of algae, the mother of all 
plants and earth's original superfood, to deliver much-needed in-
novation and sustainable solutions to the food industry. TerraVia's 
algae-based platform is transforming our food system by bringing 
together better nutrition and great taste, along with economic and 
environmental sustainability. Its algae-oriented mother company 
Solazyme has raised EUR 108 m so far. 

EUR n/a  EUR 108 m 

EUR n/a EUR 0.5 m
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What Deloitte Can Provide
Deloitte not only offers extensive knowledge and experience within the 
agricultural sector, human capital, change management and finance …

Industry know-how

•• Extensive market knowledge and project 
experience within the field of agriculture, 
livestock farming, and animal nutrition

•• Extensive client portfolio from global in-
dustry leaders to SMEs

•• Large set of relevant industry-specific 
and cross-industry benchmarks and best 
practices

•• Analysis of customers, products, and ser-
vices, incl. the identification of potential 
for customization

Functional support

•• Support for tendering and RFP processes

•• Preparing and conducting negotiations, 
incl. training

•• Insight into supplier and buyer produc-
tion structures and networks

•• Demand management capabilities

•• Cross-functional optimization expertise

Human capital and finance

•• Developing people, e.g. training, e-Learn-
ing and knowledge sharing platforms

•• Change and stakeholder management 
capabilities and experts

•• Identification and assessment of finan-
cial requirements and potential effects on 
bottom line

•• Comprehensive risk management 

•• Cost accounting tools for dynamic and 
value pricing
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… but also in the area of digitalization

Proven model for digital strategy 
development

•• Framework for strategic processes

•• Use cases to support all relevant objec-
tives

•• Deloitte Greenhouse and Digitalization 
Labs for strategy development and align-
ment

Project experience for implementation

•• Identification of improvement potential 
and implementation of digital approach-
es and business models

•• Measures with high performing data min-
ing tools

•• Proven tools, methods, and use cases if 
required as a managed service

System selection and implementation

•• Best practices for the definition of busi-
ness requirements

•• Market overview and assessment of lead-
ing software solutions

•• Project management and technical imple-
mentation for leading software packages

Smart Livestock Farming �| Potential of Digitalization for Global Meat Supply
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Smart Livestock Farming

Dr Goetz Wehberg 
Partner 
Chemicals Consulting Lead 
Germany

Willem Vaessen PhD  
Partner 
Chemicals Value Chain  
The Netherlands

“One of the key challenges in the global meat 
supply sector is fulfilling rising global de-
mand while lowering emissions per meat unit. 
However, the current business models have 
reached a natural limit in terms of optimization 
potential. This is where digital business mod-
els come into play. Deloitte’s Triple Long Tail© 
strategy is at the heart of digital business mod-
els and supply chains. It generates value by 
means of individualized products and services 
as well as performance based pricing and cost 
allocation on a causal basis. The combination 
of expedient big data analytics with deep meat 
industry knowledge enables Deloitte’s pioneer-
ing approach to smart livestock farming.“

”The emergence of digital business models and 
data-driven organizations is pivotal in the fu-
ture of agriculture. Feeding the world will be 
increasingly dependent on organizations that 
are willing to transcend the traditional barriers 
between industries. If agricultural companies 
dare to implement fundamental changes to 
their traditional activities by leveraging emerg-
ing technology and applying new business 
models, productivity in the value chain will in-
crease considerably. Significant players such 
as John Deere have already recognized this 
and are investing in these technologies, as evi-
denced recently by the USD 300 million acqui-
sition of Blue River, an AI start-up.”

Views on Potential of Digitalization for Global Meat Supply
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Fred Nijland 
Director 
Innovation and Growth Services 
The Netherlands

Tim Berger
Senior Manager 
Supply Chain Management Chemicals Industry
Germany

“The agri market is searching for ways to ad-
dress food chain challenges through technol-
ogy. New modes of interaction with consum-
ers, but also new ways of meeting changing 
customer expectations, bring in a significant 
competitive edge for players in nutrition. An 
increasing number of players dip their toes in 
the water of seemingly far-fetched parts of the 
value chain. By bringing new skills and visions 
to these areas, they open up blue oceans for 
themselves. Across the market, competing and 
non-competing players are exploring partner-
ships based on shared ambitious goals and 
complementary competences.”

“What we typically see is skepticism among 
farmers when it comes to new business mod-
els, especially with new technologies involved. 
Often, it is difficult for agricultural companies 
to convince farmers to collaborate on a digi-
tal basis. That is one reason why collaborative 
business models in the livestock sector are at 
a relatively early stage. Through a transparen-
cy increase with the help of knowledge sharing 
platforms, e-Learning tools, and customized 
services for farmers, we see a good potential to 
overcome implementation barriers and to gen-
erate significant value for all parties along the 
value chain.”
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