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Scientific Background & Methodology

Investigation Framework

Results & Interpretation
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Impact Categories of Life Cycle Assessment

Global Warming Potential  Acidification Potential  Eutrophication Potential

Ozone Depletion Potential Land use  Impact on Biodiversity
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Impact Categories of Life Cycle Assessment

Global Warming Potential

Ozone Depletion Potential

Acidification Potential

Eutrophication Potential

Land use Impact on Biodiversity

Fuzzy/potential method

Hemeroby concept
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Hemeroby Forestry Pasture Arable Mining BVloc
level
1 natural Primary forest n/a n/a n/a 1,000

or long

abandonded

forest
2 close to Forestry very Grassland close n/a n/a 0,983
nature close to nature to nature
3 partially Extensive Extensively Highly diverse  n/a 0,950
close to forestry used grassland agroforestry
nature
4 semi- Semi-intensive Semi- Extensive n/a 0,884
natural forestry intensively agriculture

used grassland
5 partially Intensive Intensively Semi- High structural 0,754
distant from forestry used grassland intensive diversity
nature agriculture
6 distant n/a n/a Intensive Low structural 0,500
from nature agriculture diversity
7 articial n/a n/a n/a Sealed or 0,000
devasted area

Table: Hemeroby levels and land-use types, Source: (Lindner & Kniipffer, 2020, adapted from Fehrenbach et al., 2015)
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BVloc Example Element Quality Difference

Hemeroby Forestry Pasture Arable Mining
level
1 natural Primary forest n/a n/a n/a 1,000

or long

abandonded

forest
2 close to Forestry very Grassland close n/a n/a 0,983
nature close to nature to nature
3 partially Extensive Extensively Highly diverse  n/a 0,950
close to forestry used grassland agroforestry
nature
4 semi- Semi-intensive Semi- Extensive n/a 0,884
natural forestry intensively agriculture

used grassland

5 partially Intensive Intensively Semi- High structural 0,754
distant from forestry used grassland intensive diversity
nature agriculture
6 distant n/a n/a Intensive Low structural 0,500
from nature agriculture diversity
7 articial n/a n/a n/a Sealed or 0,000

devasted area

Table: Hemeroby levels and land-use types, Source: (Lindner & Kniipffer, 2020, adapted from Fehrenbach et al., 2015)

Pasture 1-0,983=0,017
Corn 1-0,5=0,5
Feedlot 1-0=1

Source: Own lllustration based on own calculation & assumptions
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BVI per FU = Quality Difference * Ecoregion Factor * Areatime per FU

, Nature conservation 5
Distance from Nature . m-a
value in global context
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Investigation Framework
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Functional Unit: one head of cattle*

LCIA scope: only biodiversity impact

*This corresponds to an average of 174 kilograms of meat.
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System Boundary

Stage 1: Stage 2: ;
Cow Calf Backgrounding / Stocker Program

* Ecoregion
Quality of ecosystem
Areatime

Relevant

Beef Cattle Lifecycle -
quantities

Assessment of feed
production and livestock

Stage 3:
Finishing Program

A

Slaughter s

Figure: Exemplary Life Cycle of Beef Cattle in the United States. Source: Own [llustration based on USDA, 2019
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States investigated:
Northern Plains Northeast Southeast
NEBRASKA CONNECTICUT ALABAMA
NORTH DAKOTA  DELAWARE ARKANSAS
SOUTH DAKOTA  NEW HAMPSHIRE GEORGIA
MAINE FLORIDA
_ MARYLAND KENTUCKY
KANSAS
_—_— MASSACHUSETTS LOUISIANA
NEW JERSEY MISSISSIPPI
OKLAHOMA
NEW YORK NORTH CAROLINA
Midwest OHIO SOUTH CAROLINA
MICHIGAN RHODE ISLAND TENNESSEE
5 MINNESOTA PENNSYLVANIA VIRGINIA
Southern Plains
W Micwest INDIANA WEST VIRGINIA
[ Northemn Plains
[] Southeast IOWA VERMONT
[[] Nertheast
ILLINOIS
WISCONSIN

Figure: Calculated States in the United States. Source: lllustration from own representation, created with mapchart.
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Distribution of Cattle Headcounts Stages 1 to 3 (total)

12.000.000

10.000.000

8.000.000

6.000.000

4.000.000

2.000.000 I I I I I

_ I II I [ III

Southern Northern Midwest Northwest ~ Southwest  Southeast Northeast
Plains Plains

m Calves Estimated  m Stockers/ Backgrounders M Finished

Figure: Distribution of Cattle Headcounts Stages 1 to 3 (total).
Source: Own illustration based on National Agricultural Statistics Service (USDA, 2019)
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Results & Interpretation
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Total [BVI*m?2a] Estimation by Pathway

2,000
1,800
1,600
1,400
1,200
1,000
0,800
0,600
0,400
0,200
0,000
KA-OK-KA OK-KA-TX OK-OK-KA
El E2 E3

Figure: Total [BVI*m2a] by Pathway. Source: Own Illustration based on own calculation.

Table: Exemplary Overview of Pathway calculation. Source: Own lllustration.

[BVI*m?3a] Land Use
Stage State Total [BVI*m?a] Only [BVI*m?a] Feed Only
1|0K 0,225|4 0,225 0,000
2|KA 0,553 gl 0,032|= 0,522
3|TX 0,329 ‘ 0,003 0,327
1-2-3 OK-KA-TX 1,108 0,259 0,848

Total [BVI*m2a] Landuse vs. Feed
1,000

| -
0,000

[BVI*m?2a] Land Use Only [BVI*m?Za] Feed Only
H10K m2KA m3TX

Figure: Total [BVI*m2a] Landuse vs. Feed. Source: Own Illustration based on own calculation.
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e Different pathways have different impact
e Biodiversity impact depends on yield of produced feed, ecoregion and lifecycle stage

e Enables the comparability of a complex product system across different applications

Methodology e Comparability of individual elements of the product system with regard to the causes
of impact

e Extension of system boundaries and considered states
e Comparison with other product systems

Outlook
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