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What Is the Right 
Way to Produce?
“Fremtidens landbrug med 

nutidens forventninger.” 
“The agriculture of the future, 

shaped by today’s expectations.”
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Future Milk
Incredible Food

Unthinkable
Milk Remains Milk



Fremhæv ord i overskrift ved at bruge fed skrift

FUTURE MILK
Economic Impact

Global milk production = $348 billion annually (FAO)
Social Impact

600 million people depend on dairy for their livelihoods, 
including 80 million women farmers (IDF)

Dairy sustains rural economies and contributes to poverty 
reduction and food security (Global Dairy Platform)

Health Benefits

Provides protein, energy, calcium, protein, and vitamin D

Milk associated a lower risk of cardiovascular disease
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10,000 BC - 1920: Essentially manual and rooted in local traditions
Small farms, diversity of crops and animals

Newtonian transformation of livestock
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10,000 BC - 1920: Essentially manual and rooted in local traditions
Small farms, diversity of crops and animals

1920 - 2010: Machines and Science (Genetic Improvement and Fertilizers)
1950 - Pesticides
Agribusiness and Industrial Agriculture (Low-cost food production)

2010 - Present: Automation and Sustainability
Sensors, Precision Livestock Farming, Cloud Computing, 
Software and Internet of Things

Present/Future: Producing differently
Disruptive Technologies.

Newtonian transformation of livestock
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Denmark's Dairy Evolution: A Story to Be Proud Of

Highly educated farmers, strong co-operatives; Danish farms feed 
the equivalent of 15 million people each year

5.69 billion kg of milk/year - exports DKK 28 billion

After WWII, Dairy Sector was a cornerstone of national recovery

Most audited dairy systems in the world, with mandatory, 
centralized milk data reporting, one of the most competitive 
carbon footprints in global dairy
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TRADE-OFFS

That shape today’s global challenges

Ecological Social Psychological Divide
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Ecological 

Ecological Trade-Off 
Symptom of a deeper disconnection between our self 
and nature

 1.7 Earths consumed annually 

 +1.1°C global warming 

 69% decline in wildlife since 1970

 

 2 billion tons of waste yearly 
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We have crossed another planetary boundary: 
ocean acidification
We are witnessing a reduction in the oceans’ ability to 
regulate the climate and sustain life



Fonte: Morand 2020
https://doi.org/10.1016/j.biocon.2020.108707

https://doi.org/10.1016/j.biocon.2020.108707
https://doi.org/10.1016/j.biocon.2020.108707
https://doi.org/10.1016/j.biocon.2020.108707
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Social

The social Trade-Off 
Reflects a breakdown in our relationships with others 
and society

Over 700 million people live in extreme poverty

Top 10% earn 52% of global income

More than 100 million people are forcibly displaced 
worldwide
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Country Comparisons - A Good Life 
For All Within Planetary Boundaries

https://goodlife.leeds.ac.uk/national-snapshots/countries/#Brazil
https://goodlife.leeds.ac.uk/national-snapshots/countries/#Brazil
https://goodlife.leeds.ac.uk/national-snapshots/countries/#Brazil
https://goodlife.leeds.ac.uk/national-snapshots/countries/#Brazil
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Psychological

Psychological Trade-Offs
A deeper disconnection between who we are and whom we 
aspire to be

1 suicide every 40 seconds worldwide (WHO)

Antidepressant use has increased by 60% in the last decade

Average screen time exceeds 6 hours per day, impacting 

well-being
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Disproportionality in high-performing farm animals



Although low IGF1 is important for high GH and milk production 
postpartum, this biology is contrary to most other biological processes,
including maintaining muscle mass, immune function, and reproduction

Muscle, immunity, reproductionMilk

GH,      IGF1,     INSULIN
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We learned to solve problems by creating new ones

High-production 
cow = low 
fertility

Psychological 
stress and 
compromised 
animal health 

Metabolic 
diseases, mastitis, 
and chronic 
reproductive 
issues

Expensive and Modern 
Drugs + Precision 
Technologies sold by the 
same company
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The awakening of regenerative intent

EGOic

Conventional

ECOic

Regenerativo

Productivism
Consumerism
Interventionism

Integrative
Balanced
Conservationism

Holistic Transformation

Transition from Newtonian (Linear) to Holistic (Quantum/Mystical) Thinking

THE FUTURE WE 
CAN BUILD!

Fonte: Provenza 2024, J Am Holist Vet Med Assoc. 2024;74:11–20, https://doi.org/10.56641/XIMO9887

Probably the Best 
of the World

Probably the Best 
for the World
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Infections

Respiratory Disease

Cryptosporidium

Influenza

Digital dermatitis

E. Coli

Parasite

7    /14
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Groups CCS (x103 cell/mL)

Wellfare and Milk Quality (n=376 farms) South America



Denmark 2025: Mandatory Additives - Predictable Problems?

First country to enforce additives nationally

First to face widespread animal and farm-level issues



What the Numbers Could Have Predicted?

Real dataset + Danish mean → 1,641-farm simulation

Variability modeled from real anonymized farms

Three groups emerge:
Green (<0.80)

Orange (0.81–1.39)

Red (≥1.40)

Number of Farms 277

Mean 1.11

Standard deviation 0.3595

Minimum 0.39

25th percentile (Q1) 0.96

Median (Q2) 1.07

75th percentile (Q3) 1.25

Maximum 2.55Avoidable emissions - the portion of farm’s 

greenhouse-gas output that results from inefficiencies in 

nutrition, management, or productivity — emissions that 
can be reduced through better practices, without 

requiring feed additives



Distribution of Danish Farms by Carbon Footprint (n=641)

n=394 (23%)

n=968 (59%)

n=287 (18%)



Using activity and rumination data for early detection of
anaplasmosis disease in dairy heifer calves  Teixeira et al. (2022)







Using Machine Learning
we were able to predict
anaplasmosis disease with
3 days in advance

(~90% ACC)

Using activity and rumination data for early detection of
anaplasmosis disease in dairy heifer calves  Teixeira et al. (2022)
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CONCLUSIONS

Potential of rumination time as a valuable complementary indicator for assessing calf development.

Sensor-derived rumination data can enhance the development of automated systems for monitoring pre-
weaning dairy calves.
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Forgot
Pre-dipping

Back!!!



20-04-2026 37

DIMENSION MATERIAL TECHNOLOGY SUBTLE TECHNOLOGY

Focus Hardware, devices, physical processes Awareness, mental models, inner state

Impact Efficiency, productivity Relationships, decision quality

Examples Precision collars, milking robots Meditation, leadership practices
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Future Milk X-ray
Regenerative Farm
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Social

Environmental
Economical

Viable

Sustainable

THE DEVLOPMENT CONFLICT

THE RESOURCE CONFLICT

THE PROPERTY CONFLICT

The Aspects of 
Sustainability and 
Trade-offs



Social

Environmental
Economical

Viable

Sustainable

THE DEVLOPMENT CONFLICT

THE RESOURCE CONFLICT

THE PROPERTY CONFLICT

Occupational health 
and safety

Carbon Footprint

Soil Quality and

Retantion

Soil Nutrients

Water 

Management

Biodiversity

Animal and Human 
Welfare

Waste

Market Devlopment

Rural Economics

Product Quality and
Safe

The Aspects of 
Sustainability and 
Trade-offs
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Environmental 6.4 Social 7.8 Economical 7,7

Farms (n)

Lactation Cows (n)

Milk/year (kg)

Milk Yield (kg/day)
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2024 2025 2026 2027 2028

Ambiental Social Econômico SUSTENTABILIDADE

Regenerative Farm
Improvement in the three aspects of sustainability

Environmental Social Economical SUSTAINABILITY
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Science Supporting Practices



45

47%
0,51

Kg of CO2ep FPCM

2025

Beyond Milk - Regenerative Dairy Production



46

Beyond Milk

"The brown 

butterflies 

have returned"
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Biodiversity



Outubro, 2022

E = mc2 

Albert Einstein

Time and space are not absolute —
they bend, dilate, and transform;
The impossible is only what we do 
not yet understand;
The future is not written — it is 
potential energy, waiting to be 
shaped.

imagem



The quality of our present state will deliver the Future Milk 
we truly deserve

Biodiversity

Let growth prevail over the defensive mindset! Shift from interventionist 

practices to conservationist approaches! Together, let’s co-create hope 

as a driving force to prosper and regenerate!

Integration
Balance



Mange Tak!
luiz.pereira@sund.ku.dk

@luizgustavorpereira

Luiz Gustavo Ribeiro Pereira

mailto:luiz.pereira@sund.ku.dk
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Take-Home Messages for a 
Possible Future

The Milk of Tomorrow: Profitable, Resilient, with 

Happy People and Animals, producing more than 
milk—preserving, balanced, integrated, and rich 

in biodiversity;

Sustainability goes beyond carbon—it embraces 
environmental, social, and economic balance;

We need to (re)harmonize with nature’s 
rhythms—integrating farms and nature benefits 

everyone. Embrace INTEGRATION, BALANCE, and 

BIODIVERSITY

Gratitude: Be thankful. You are on a farm—a dairy 

farm! You are producing milk—one of the most 
important sources of nutrients for humanity—and 

you are feeding countless families.

Prioritize your physical and mental health—your 
inner state shapes the quality of your decisions 

and relationships, defining the milk of the future
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