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Assessing GHG reduction 
potentials
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Discovery

Proof of Concept

Pilot Study

Best Practice

Source: GRA & SAI 2014



5 

Reduction potentials for agricultural GHG-Emissions in Switzerland
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Interaction of measures

Mainly three possible mechanisms:

• Changing livestock populations

e.g. agroforestry, cattle longevity

• Nitrogen cascade

e.g. N-optimised pig-feeding, coverage of slurry tanks, biogas plants

• Availability of biomass

e.g. manure, biomass for C-sequestration, biomass for energy production
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Implementation
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Source: GRA & SAI 2014
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Estimated and achieved emission reductions
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Representing measures in 
accounting tools / models
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Source: Sykes et al. 2017

Scope and system boundaries
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Scope and system boundaries

Source: Sykes et al. 2017
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Scope and system boundaries

In various cases the 

users of the tools do not 

even know if and if yes, 

how certain mechanisms 

are implemented.

Source: Bretscher et al. 2025
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Source: Bretscher und Felder, Agrarbericht 2023

Single-farm perspective is limited:

→ System interactions

→ Feed-food competition; area competition; 

competition for biomass

Scope: Consequential system interactions

Source: Zumwald et al. 2019
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Consequential system interactions:

Feed-Food Competition: 8

Land-Use Competition: 1

Both: 6

The farm-level GHG-accounting is embedded/accompanied in/by a 

national/regional land-use strategy: 13

The farm-level GHG-accounting is embedded/accompanied in/by a 

national/regional biomass strategy: 4

Source: Bretscher et al. 2025

Scope: Consequential system interactions
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Attributional 

LCA

Consequential 

LCA

Source: Brander et al. 2022

Scope: Consequential system interactions
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Assessing mitigation costs
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Developing a marginal abatement cost curve

MTFR

• Reference

• Low-cost

• High-cost

Source: Based on Hao et al. 2026
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MACC: Comparison of scenarios

High variability of costs due to different implementation 
assumptions

Reference Low-cost High-cost

Costs: 87 - 1’124 Mio. CHF
Source: Based on Hao et al. 2026
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Direct costs

Input costs

Labor costs

Operational costs

Production costs

Shadow costs

Opportunity costs

Transaction costs

Application costs

Monitoring costs

Administrative costs

Learning costs 

Investment costs

Capital costs

Risk-related costs

Uncertainty costs

…

Various cost terms

Who pays the bill?

→ Cost perspectives
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Negative Costs in MACCs?

Source: Dreisbach et al. 2025
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Source: Lanigan et al. 2023

Negative Costs in MACCs?
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Source: Eory et al. 2015

Negative Costs in MACCs?
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Source: Fritz 2021

Negative Costs in MACCs?



25 

Source: Pellerin et al. 2013

Negative Costs in MACCs?
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Direct costs

Input costs

Labor costs

Operational costs

Production costs

Shadow costs

Opportunity costs

Transaction costs

Application costs

Monitoring costs

Administrative costs

Learning costs 

Investment costs

Capital costs

Risk-related costs

Uncertainty costs

…

Various cost terms

Non-monetary barriers?



27 

Non-monetary barriers?

Time

Know-how

$ $

K-hP
o

l.
 s

u
p

p
o

rt

Source: Grieses et al. 2017

R
is

k



28 

Compensation for mitigation 
costs
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Result based compensation

Measure based compensation

Source: GRA & SAI 2014
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Source: Zosso et al. 2024

Average 

over many 

farms

Compensation, benchmarking and reward mechanisms
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Compensation, benchmarking and reward mechanisms

More than half of the tools (12 of 22) could not distinguish between the 

influence of local site conditions (climate, soil, topography) and the 

influence of farm management.

What is under the control of the farmer?

Source: Bretscher et al. 2025



32 

Conclusions / Outlook
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Conclusions

Quelle: Pohl et al. 2010
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Example 1: Leguminous crops

Referenzszenario Kostengünstiges Szenario Kostenintensives Szenario

Recommendation:

➢ Promote of local processing and marketing of Swiss organic pulses.

MACC: Comparison of scenarios

Source: Based on Hao et al. 2026
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Referenzszenario Kostengünstiges Szenario Kostenintensives Szenario

Recommendations:

➢ Minimise leakage.

➢ Promote farmers cooperation in order to build larger plants and take 

advantage of effects of scale.

MACC: Comparison of scenarios

Example 2: Biogas plants

Source: Based on Hao et al. 2026
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Thank you for your attention

Daniel Bretscher
daniel.bretscher@agroscope.admin.ch
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