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2021 UK Greenhouse Gas Emissions 



Greenhouse gas emissions from agriculture, UK 1990-
2021 (MtCO2e)



Globally, ruminant livestock 
produce about 2.7 Gt of CO2e
enteric methane annually, or about 
5.5% of total anthropogenic global 
greenhouse gas emissions.
FAO, 2016



Cows make methane
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CO2 +4H2 → CH4 + 2H2O 

Methanobrevibacter ruminantium

Garrity, G. M., & J. G. Holt. 2001.



CIEL (Centre for Innovation 
Excellence in Livestock)



Potential for 
mitigating GHG 
emissions in dairy 
cattle 

CIEL (Centre for Innovation 
Excellence in Livestock)
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Animal Nutrition & Health

•Vitamins, Micronutrients, Enzymes, Carotenoids

•Mycotoxin risk management

•Vitamin & Mineral Premixes 

Health, Nutrition & Care

•Omega-3 supplements

•Nutritional enrichment for baby formula & dairy products

•Vitamin & Mineral Premixes

Food & Beverages

• Food enzymes and cultures for yoghurt & cheese
• Carotenoids for beverages & dairy products
• Antibiotic testing (Delvotest)

€8bn +
net sales 



Bov (ine) Air+



Bovaer® Milestones
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2008 DSM initiates Climate Change 

Innovation program 

2010 3-NOP discovered

2011 1st trial results in cattle 

2019 Market authorisation requests filed 

2021 1st market authorisation approval

2023 Available in 45+ countries

2025 Production facility opening in Dalry,   

Scotland

Innovation journey Partnerships

Dairy

Beef

Strategic Alliance for USA



Bovaer®         3-Nitrooxypropanol (3-NOP)

• First feed additive approved in EU EFSA category 4c - Zootechnical 
feed additive with a positive effect on the environment

• EFSA concluded the product is highly efficacious, and safe

• Publications: >65 peer reviewed papers, conducted in sheep, dairy 
cows, beef cattle, calves

• Efficacy: 30% methane reduction in dairy cows; 
Beef 40% CH4 – EU registration pending

• Mode of action is defined. Target is highly specific, final step in the 
methanogenesis pathway, Methyl Coenzyme Reductase (mcrA)



EU Registration Trial

Hristov et al., 2015



How Bovaer® stops methane: The “Lock & Key” Model

Bovaer®Without Bovaer® 

With Bovaer® 
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BOVAER®10
White granular powder

Nitrate
compound

Bio-based
Alcohol

Output stays the same, except for
the reduction in methane
emissions. There are no changes to
any other metrics:

Starting from two natural building blocks

Bovaer® suppresses the last enzyme step 
in the Archea responsible for Methane production
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Feeding Bovaer® to 3 cows is like taking
1 family-sized car off the road.

>1 ton CO2eq reduction per dairy cow and year | 
>0.5 ton CO2eq reduction per finishing animal and year 

Bovaer® saves 1 ton of CO2 equivalent per cow every year
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How is
Bovaer® used?



Options for supplementing cows with Bovaer®
via Minerals, Farm Pack or Concentrate Feeds
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Route 1: Via Dairy Minerals or Farm Pack

Mineral or 

Premix Plant Farm Mineral 

200-300 grams per cow/day

Bovaer Farm Pack (dilution)

150 grams per cow/day

Route 2: Via concentrate feed

Feed Mill Blend with 

Bovaer® 10

Bovaer® 10 

Straight product 

for Feed Industry

Pelleted dairy nuts with 

Bovaer® 10

Bovaer® 10 

in Dairy Premix

or
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Climate Check

All major carbon footprinting tools can capture Bovaer 
emissions benefits



Trusted science for safe food
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Extensively tested by leading brands

Dairy

Beef

Trusted Science 

65+ on farm trials done globally

60+ peer reviewed publications

Researched in 

partnership with 

leading scientists 

and research 

institutes





“Beyond these three additives, there
are no other additives assessed for
which there is robust evidence of even
a 10% mitigation. “



Dalry, Scotland: Operational in 2025 
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