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Introduction

" Efficient production is key for sustainable agri-food systems in a
increasingly populated world

" Increased circularity proposed as primary solution in Europe

® Robust circularity indicators are needed to monitor progress and
benchmark management practices of agro-food systems
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Objectives

" Develop circularity indicators

" Benchmark Dutch dairy farms to assess cycling potential and assess
implications interventions

WAGENINGEN

EEEEEEEEEEEEEEEEEEE



The basis
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Example circular production system
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The indicators

" O/I. product Output / system Input

" Cycle count (CyCt): How many times will a single cohort of input,
pass through a full cycle before being dissipated

" Use count (UseCt): How many times a unit of fresh nutrient input
passes, on average, through the ‘use compartment’
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Step 1: Test studies

" Van Loon et al. (2023)
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Broadbalk, UK: winter wheat. De Marke experimental dairy Flanders, Belgium. Data source:
Data source: Rothamsted farm Hengelo, the Netherlands. Papangelou & Mathijs, 2021
Research, 2022 Data source: Oenema (2013) and

Aarts (2000)
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Step 2: Nutrient cycling Dutch dairy farms

" 27 (front-runner) farms across the Netherlands

" Years 2006 - 2022, some farms have 2 years of data up to 17 years
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Dutch dairy farms: Nitrogen Output/Input

" 32% of O/I from cycling

" More variation in cycled flow (42%) compared to direct flow (11%)
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Sorted from low to high O/I ratio for each farm and year combination.
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Dutch dairy farms: Phosphorus Output/Input

" 45% of O/I from cycling

" More variation in cycled flow (35%) compared to direct flow (11%)
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Next steps

" Assess nutrient cycling, food production and greenhouse gas
emissions on farm and agri-food level and the implications of
different management practices, technologies and farm
configuration interventions

e Quantify impact of manure processing and feed import on
nutrient circularity and GHG emissions at food systems level
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Questions?

marloes.vanloon@wur.nl or in
the chat
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