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Multicriteria performance of five grass-based cattle farms
along a gradient of stocking rate
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Among the promising « how? », we analysed sustainable options for cattle farms
along a wide gradient of stocking rate in Atlantic lowlands
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A fifth farm was modelled to assess a sustainable intensification option

Sustainable intensification aims to increase the productivity of agricultural land
to limit further loss of « undisturbed natural ecosystems » (Pretty, 1997)

A farm was modelled that produces the same amount of HE

protein as the agroecological farm, with the same size and “ Ry
productivity/ha of agricultural area as the conventional farm SOl
= l =>» 48 ha needed to produce the required
- amount of protein, while 44 ha (48% of
r Kl V4 area) are uncultivated and evolve gradually
ZZ WY | |‘ towards climax vegetation
AR PN AE S| CON

Permanent pastures M Temporary pastures

B Annual fodder crops
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LCA allowed calculating environmental impacts in the five farms

Options for Agricultural Paysans de Agroecological Sustainable Conventional
animal production | Rewilding (Knepp) | Nature (La Barge) | (Trévarn) Intensification (Derval)

Human edible 124 5%
protein kg/ha.yr i }

Gross climate 4671
change kgCO,eq/ha.yr

Soil C
sequestration

C stored in woody
biomass

Net climate
cha nge kgCo,eq/ha.yr

* 238.8 kg / ha.yr in the agricultural area of SI farm (42%)
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LCA allowed calculating environmental impacts in the five farms

Options for Agricultural Paysans de Agroecological Sustainable Conventional
animal production | Rewilding (Knepp) | Nature (La Barge) | (Trévarn) Intensification (Derval)

Huma_n edible 5.0 124 5%
protein kg/ha.yr

Gross climate 562 4671

cha nge kgCo,eq/ha.yr

seile 3615 2168

sequestration

C stored in woody 3056 _2068**

biomass

Net climate
cha nge kgCo,eq/ha.yr

* 238.8 kg / ha.yr in the agricultural area of Sl farm (42%) ** in the area « returned » to nature
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LCA allowed calculating environmental impacts in the five farms

Options for Agricultural Paysans de Agroecological Sustainable Conventional
animal production | Rewilding (Knepp) | Nature (La Barge) | (Trévarn) Intensification (Derval)

Human edible 124 5%
protein kg/ha.yr i }

Gross climate 4671
change kgCO,eq/ha.yr

Soil C
sequestration

-2168

C stored in woody _2068**
biomass

Net climate 234
change kgCO,eq/ha.yr

Dumont et al. submitted

> Two climate neutral options: land sharing at low SR (0.53 LU/ha), or land
sparing while growing trees to compensate for higher GHG emissions
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Land use matrices provide ecosystem services and biodiversity indicators

Options for Agricultural Paysans de Agroecological Sustainable Conventional
animal production | Rewilding (Knepp) | Nature (La Barge) | (Trévarn) Intensification (Derval)

Water purification

Landscape
aesthetics

Biodiversity

Dumont et al. submitted

> Water purification benefits from the presence of permanent grasslands and trees
and goes down to 0 when land use is based on crop, leys and fertilized pastures

2> While the AR, PN and AE farms differed greatly in their C storage, they differed
little in lanscape aesthetics and biodiversity scores (permanent grasslands)
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Which option represents the best compromise?

AR PN AE SI | CON

Human edible
protein kg / ha.yr

Water purification F__
Landscape
aesthetics

Biodiversity .
Net climate
change kgco,eq/ha.yr
Perspective | Published: 16 February 2018

Weappliecan ESsmultitanctionality methoo  LE LRGSR U BT L VG E T
p ro pose d by IVI a n n i n g Et al. ( 20 1 8) Peter 1\-'1.3nn|"n,8, Fons van der Plas, Santiago Soliveres, Eric Allan, Fernando T. Maestre,

Mark J. Whittingham & Markus Fischer

Ngture Ecology & Evolution 2, 427-436 (2018) | Cite this article
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Valuing the overall supply of ESs from contrasting human perspectives

It requires:

2 functional relationships between the supply of
each ES and the benefits it provides to humans

En"'- ,

2 weighing ES by their relative importance to
stakeholder groups
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C sequestration
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Valuing the overall supply of ESs from contrasting human perspectives

Integrating stakeholder

perceptions (# weight for AR PN AE CON
the 5 dimensions) No stakeholder weighting M
modified ES-

multifunctionality scores Ecotourism sector
and farm rankings

Environmental agencies

=» How to establish a Farmers m ﬂm
. ° ?
constructive dialogue: Researchers Mﬂ

=» How to account for the

. . ° ?
diversity of narratives: Dumont et al. submitted
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Thank you for your attention!
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