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How it began…

• Cattle are nowadays in the focus of many 

discussions on climate and sustainability

• Sustainability 

• Efficiency 

• Environmental Impacts 

• Consumers expect transparency and high 

standards in production 

• Central Cattle Database (RDV) 

→ Lots of relevant data related to sustainability!

Provide assistance & benefits for farms and the industry!

→ Topics of 

the future
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Characteristics of the 

NEU.rind-tool

• User-friendly web application developed

• For farmers and the dairy industry → benchmarking & tailored recommendations for farmers

• Using a comprehensive set of indicators

• Based on national and international standards (IDF 2022, ISO – 14040,…)

• Combining easy use with analytical depth → using already existing data

   → Integrated into Austrian Central Cattle Database to reduce data entry effort 

• Successfully tested on 200 pilot farms

• Currently being implemented by Austrian dairies



Data

LCA and 
Sustainability 

Analysis

Animal data

• Bought/sold

• Reproduction

• Performances

• Health & Welfare
(Q-Check)

Husbandry/ buildings

• House and manure
management

• Slurry/farmyard stores

• Spreading

• Mitigation of emissions

Feeding

• Diets

• Roughages

• Concentrates

• Feeding systems
Land Management

• Farm area related to dairy
production

• Crops

• Intensity

Economics

• Revenues (Milk, 
slaughtered animals, sold
animals for breeding,…)

• Costs (feed, replacement
cows, energy,…)



Results in the NEU.rind tool

Result overview

Greenhouse gases Protein SupplyFossil Energy DemandAmmonia and Acidific. 

High Nature Value 

Farm                   land
Animal Health Farm economics

Specific recommendations

are provided



LCA and sustainability indicators

• 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 (HNVF)

• rare/endangered crops and breeds

• Animal health aspects to be

assessed with collected data

(Udder health, Metabolism, Culling/ 

longevity, Calf health/mortality)

• Economic indicators

contribution margin

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

4 Fossil energy demand MJ GJ

5 Ammonia and acidification kg SO2 kg NH3

6 Nitrate emissions kg N-eq kg N-eq

7 Animal health aspects Scores

8 Gross margin € €

% High nature 

farmland; 

Rare/Endangered 

crops / breeds 



NEU.rind tool- Benchmarking

Detailed results for greenhouse gas emissions

CO2-eq per kg milk

CO2-eq per ha

CO2 in CO2-eq

CH4 in CO2-eq

N2O in CO2-eq

Number of cattle



NEU.rind tool- Efficiency

Greenhouse gas emissions

p
e

r 
k
g

 m
ilk

per ha farm-land for milk production

Efficiency of greenhouse gas emissions

Own farm

Farms in comparison group

Farms not in the comparison group



with links and information sheets for measures

Description of measure

Slurry band spreading / injection

NEU.rind tool- Recommendations



Analyses of results of 200 pilot farms

AIM: Analyse similarities between farms and key figures to 

investigate farming along with sustainability (environmental, 

economic/efficiency, social)

Methodology: 

1. Define Key-Features
− Knowledge-based selection of the most pertinent features for our 

research question 
− Foundation for similarity measurements, e.g., clustering

2. Identification of Clusters: 
− Machine learning techniques: UMAP-HDBSCAN-Clustering

• UMAP (uniform manifold approximation and projection for dimension reduction 
algorithm)

• HDBSCAN (hierarchy density-based spatial clustering of applications with noise 
algorithm)

3. Cluster Evaluation: 
− The pertinent features of a cluster are assessed by computing z-

scores comparatively.

Key – Features:

„Altitude“,
„Severity score 
(challenging production 
conditions)", 
„Energy-corrected milk 
per cow and year“
„Productive lifetime 
(lactations)"
„Nitrogen-balance 
(kg/ha farmland)„
 



Cluster analyses of 200 pilot farms

Extensive Alpine Farms: 61

Efficient Highland Farms: 10

Output-Intensive Lowland 

Farms: 18

Input-Intensive Lowland 

Farms: 24

Intensive Alpine Production: 51



Z-Scores by Feature 

Group and Cluster



Lowland 

(mean and SD)

Efficient

(mean and SD)

Alpine 

(mean and SD)

Feature

Input-Intensive 

Lowland Farms

Output-Intensive 

Lowland Systems

Efficient Highland 

Farms

Extensive 

Alpine Systems

Intensive Alpine 

Production

Altitude 469.25 ± 91.03 421.00 ± 87.32 533.80 ± 65.06

750.90 ± 

237.64 722.15 ± 135.70

Gross margin (€, 

per cow) 2633.13 ± 805.58 2871.64 ± 996.42 3371.57 ± 849.17

2360.16 ± 

1219.77

2596.89 ± 

1542.42

Productive 

lifetime(lact) 2.91 ± 0.45 2.71 ± 0.30 4.04 ± 0.25 3.44 ± 0.88 2.83 ± 0.50

kg CO2-eq / ha

22526.26 ± 

5525.53

18675.89 ± 

5969.25 15690.92 ± 5113.93

10479.72 ± 

3990.08

19977.34 ± 

7214.09

kg CO2-eq / kg 

ECM 1.38 ± 0.16 1.22 ± 0.23 1.14 ± 0.26 1.22 ± 0.20 1.17 ± 0.20

kg ECM / cow & 

year 8549.26 ± 845.83 9665.94 ± 771.81 8899.37 ± 1021.30

6797.27 ± 

1208.66

9492.53 ± 

1075.53
Comments: Productive lifetime / cow longevity: not at culling, but average lactations of cows alive at farms

C02-eq calculated including infrastructure

Diversity and complexity of sustainability → Trade-offs (conflicts between 

specific goals) 



Take home messages 

• Trade-off between product-based and hectare-based sustainability 

performance – differences between production systems and farms

• NEU.rind is a user-friendly digital farm assistant, based on international 

and national standards → comprehensive and detailed analyses and 

methods

• Reduced data entry effort → integration into the Central Cattle Database

• Farm comparisons (benchmarking) and farm-specific recommendations

• Suitable for sustainability reporting → used by dairy companies in Austria
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