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Background 

• Emissions from cattle farming are under critical discussion and there is a 
need for an increase in sustainability (EU Green Deal, UN SDGs,.)

• Cattle farming is in the area of conflict between food security and 
ecosystems while maintaining sustainable and competitive agricultural 
production

• Consumers expect transparency and high standards in production 
(sustainably produced with low environmental footprint, good animal 
health and welfare, .. but also favorable pricing) 

• In order to reduce the environmental impact of the Austrian cattle 

farming and to improve sustainability, farm-specific recommendations 

for action are essential. 
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EIP-AGRI Project NEU.rind

Aims: 

Developing a digital farm assistant for assessing sustainability, 

efficiency and environmental impact on the dairy farm

• Elaboration of needs and requirements in collaboration with all relevant stakeholders

• Preparation of current facts and figures for representative farms 

• User-friendly application with little effort for additional data collection for the 
farmers with meaningful and easily understandable key figures for the practice 

• Development of farm-specific measures for improvements (levers)

• Development of a benchmarking with farm comparisons for the estimation of 
improvement potentials



Most important environmental impacts –
Planetary boundaries

• N & P losses and climate change (green-
house-gas (GHG) emissions)
→ specifically for ruminants

• Land system change→ especially for
imported feed

• Biodiversity with 2 important aspects:

1. Biodiversity conservation and 

2. development on cultured land (high 
nature value farmland)

• Energy consumption (as an important driver
of GHG emissions)

Source: 

https://www.stockholmresilience.org



Criteria for selection of indicators & methods

• Product Environmental Footprint Category 

Rules (PEFCR, EDA 2018)

• PEFCR without indicators for biodiversity 

→ expansion 

• Robustness (score according to ADEME 

and INRAE 2020): at least 50% (out of 

100%)

• Indicators with above-average relevance 
for milk/milk products

• Reference units as usually used in 

literature

Weight in

Eco-Score

Robustness

Score 

(0-1)

1 Global Warming Potential (GWP) 21,06% 0,87

2 Particulate matter 8,96% 0,87

3 Water Footprint 8,51% 0,47

4 Fossil energy demand

(cumulative energy demand)

8,32% 0,60

5 Land Use 7,94% 0,47

6 Mineral ressources depletion 7,55% 0,60

7 Ozone layer depletion 6,31% 0,60

8 Acidification potential 6,20% 0,67

9 Ionising radiation 5,01% 0,47

10 Formation of ground-level 

ozone

4,78% 0,53

11 Terrestric Eutrophication 3,71% 0,67

12 Freshwater Eutrophication 2,96% 0,47

13 Marine Eutrophication 2,80% 0,53

14 Human toxicity cancerogen 2,13% 0,17

15 Ecotoxicity 1,92% 0,17

16 Human toxicity non-cancerogen 1,84% 0,17



LCA & Sustainability indicators and their units

• Supplementing key performance indicators in addition to classical LCA impact categories

• Human edible feed conversion efficiency (heFCEprotein), protein production per hectare

• Biodiversity

• percentage of high nature value farmland

• rare/endangered crops and breeds

• Animal health aspects to be

assessed with collected data

(lactation number, SSC, metabolic,

cows culled due to specific issues)

• Economic indicators

contribution margin

• Farmers are informed on

NH3 and NO3 instead of

acidification / eutrophication

Indicator
per kg milk

(consideration of co-

products, allocation)

per ha utilised

area or per farm

1 Global warming potential (GWP) kg CO2-eq kg CO2-eq

2
Human edible feed conversion

efficiency / Protein production
heFCE factor kg CP / ha

3 Biodiversity

Potentially 

disappeared 

fractions of 

species

% High nature 

farmland; 

Rare/Endangered 

crops / breeds 

4 Fossil Energy demand MJ GJ

5 Ammonia emissions kg NH3 kg NH3

6 Nitrate emissions kg NO3 kg NO3

7 Animal health aspects Scores

8 Contribution margin € €



Sensitivity analyses

• example of CO2 (68 parameters) →most important data for collection

• kg energy 
corrected milk 
per cow and 
year!!

• feeding
• energy use



Data demand

LCA and 
sustainability

analyses

Animal Data

• arrivals and 
departures

• reproduction

• daily gain

• health data

Housing

• barn system

• open / closed design

• manure removal

Feeding

• diets

• roughage

• concentrates

• feeding system Land 
Management

• utilised area

• crop types

• intensity

Economics

• income (milk, 
slaughter cattle, 
animal sales)

• costs (feed, animal
replacement, energy)



Data collection on farms

• 2022 - Pre Pilot: 6 Farms within OG

• Excel based data collection and analysis

• 2023 - Pilot: 200 Farms

• Farms are being selected to cover the different conditions for production and 
systems (as base for represetative and comparable figures)

• Data collection with Oracle APEX App Prototype, …

• mostly done by employees of the provincial recording associations,

• farmers themselves (under supervision by recording associations) 

• Evaluation routines are gradually transferred from Excel to APEX application



Data collection with app prototype 

40 acquisition 

steps



Data collection with app prototype 

more then 150 

“simple” 

parameters

RDV based default

values (if possible)

Information about

origin for each

default value

Precise description 

of the parameters to 

be recorded



Data collection with app prototype

Used diet 

components 

with adaptable 

nutrient 

content and 

price



Data collection with app prototype 

Diets with 

feeding period 

for the 

observed year 

and …



Data collection with app prototype

… diet 

components



Data collection with app prototype

Motorized 

working 

machines used 

on the farm 

(with year of 

construction, 

power and 

weight) in order 

to estimate the 

mass of the 

other machines 

used.



Example of expected results

Comparison 

between own 

farm and 

similar farms
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Co-product beef

Additionally 
farm specific 
measures for 

improvement will 
be provided 



Example of expected results

Comparison

between own 

farm and 

similar farms 

or between 

specific farm 

types

GWP100 / kg ECM

Cumulative energy
demand fossil / kg ECM

Land use / kg ECM

Arable land / kg ECM

Ressource use / kg ECM

Acidification / kg ECM

Marine Eutrophication / kg
ECM

GWP100 / ha

Marine Eutrophication / ha

Habitat diversity

Species diversity

Genetic diversity

Scores - LCA and biodiversity scores

20 kg ECM / d 40 kg ECM / d



Example of recommendations

• Site-adapted feeding with high quality forage - lower N2O emissions at high N-

efficiency; high quality of forage lowers CH4 from enteric fermentation; lower purchase of 

concentrate feed lowers imported GHG emissions (Fritz (2022)) 

• Reduction potential: - 1,5 % GHG emissions at an increase of 0,1 MJ NEL of forage quality (Hörtenhuber 2021)

• Increase productive life time of dairy cows - persistent and high milk yields during 

entire lactation reduce GHG emissions per kg produced milk

• Reduction potential: - 1% of GHG emissions (BLW 2020); up to  7 % total GHG emissions at an increase of 

approx. 2 years productive life time (Köke et al. 2021)

• Increase of pasture by using the potential of grassland - grassland as a carbon sink 

(storage of 60 t C within the top 30cm in permanent grasslands (Koster and Hufschmid

2021); possible GHG-reduction due to lower storage of manure and lower energy 

consumption (forage production and upstream processes reduced)

• Reduction potential: - up to 5% of GHG emissions at the farm gate (Fritz et al. 2021)



Summary 

• Assessment of sustainability, efficiency and environmental impact on 

the dairy farm based on routine data (out of central cattle database and 

interfaces to other official and relevant data) is possible

• Some additional manual data collection is needed!

• Working time requirement: approx. 1-2h / farm / year

• Oracle APEX is a suitable tool to develop such web applications.

• Prototype approach with continuous further development

• User friendly data recording and recommendation for improvement 

measures are essential for broad use

• Participation of the relevant stakeholders in the development should 

ensure acceptance and practicability
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