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3. Carbon Farming + other sustainability – a must to have?
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Personen 
Wichtige Ereignisse 
Wegweisende Institutionen 
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(Kurz-)Geschichte der Nachhaltigkeit in Landwirtschaft 
und Ernährung
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(Kurz-)Geschichte der Nachhaltigkeit in Landwirtschaft 
und Ernährung

Reaktorunfall Tschernobyl 
1986

Brundtland-Report
„Our Common Future“ 

1987

EU-Bioverordnung 
1992

Deutscher Bundestag 
„Konzept Nachhaltigkeit“
1998 

Bio-Siegel Deutschland 
2001

Rockström et al. 
„planetary boundaries“
2009

Einführung Umweltver-
träglichkeitsprüfung in EU 
1985

Personen
Wichtige Ereignisse 
Wegweisende Institutionen 

Rio-Konferenz 
1992

Kyoto Protokoll 
1997 
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The Rio Conventions 
The Interconnected Challenges of Climate Change, Desertification and Biodiversity Loss
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Climate change, desertification and biodiversity loss are heavily interlinked and pose 
existential challenges to humanity. In response to these challenges, governments founded 
three sister “Rio Conventions” at the 1992 Earth Summit in Rio de Janeiro, Brazil.

These are:
• the United Nations Framework Convention on Climate Change (UNFCCC, also known as 

UN Climate Change) (founded in 1996)
• the Convention on Biological Diversity (CBD, also known as UN Biodiversity)
• the United Nations Convention to Combat Desertification (UNCCD)

The three Rio Conventions are the result of concerns over similar environmental and 
development issues and have sustainable development at their hearts. The Rio Conventions 
work closely together, with the overlaps in their work becoming ever stronger as the 
challenges related to climate change, desertification and biodiversity loss grow and cross-
cutting solutions are developed.
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https://unfccc.int/about-us/about-the-secretariat
https://www.cbd.int/
https://www.unccd.int/
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The CDM or the double goal of GHG mitigation :
GHG mitigation + sustainable development 

10

• CDM (Clean Development Mechanism), was the first official program for carbon offset 
activities (Gattinger, 2023)  is the compensation scheme designed under the Kyoto-
Protocol as one of its flexibility mechanisms to allow for more efficient project based 
mitigation actions. The CDM as defined in Article 12 of the Kyoto-Protocol (UNFCCC 1998) 
has the purpose: “[…] to assist Parties not included in Annex I in achieving sustainable 
development and in contributing to the ultimate objective of the convention, and to assist 
parties included in Annex I in achieving compliance with their quantified emission 
limitation and reduction commitments under Article 3.”

• The CDM allows emission-reduction projects in developing countries to earn certified 
emission reduction (CER) credits, each equivalent to one tonne of CO2. These CERs can be 
traded and sold, and used by industrialized countries to a meet a part of their emission 
reduction targets under the Kyoto Protocol.

• The CDM is the main source of income for the UNFCCC Adaptation Fund, which was 
established to finance adaptation projects and programmes in developing country 
Parties to the Kyoto Protocol that are particularly vulnerable to the adverse effects of 
climate change. The Adaptation Fund is financed by a 2% levy on CERs issued by the CDM.
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Carbon credits can be traded internationally, enabling sustainable 

development elsewhere (Clean development mechanism, CDM)

Example

• Switzerland needs to 

reduce its emissions

to comply with the KP

• Burkina Faso has no 

emission limits

• In Burkina many

emission reduction

opportunities exist

and some are realized

• Carbon credits are 

sold from Burkina Faso 

to Switzerland

Carbon

credits
€

Switzerland: Annex I

Burkina Faso: project

Siehe auch: www.youtube.com/watch?v=mRWEgVALITA&feature=emb_title South Pole, Zürich, 2010
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Mode of action of carbon credits (a case study)

The CDM project

1
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Project emissions

Business as usual:
The “baseline” scenario
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South Pole, Zürich, 2010
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4 ‰ C Initiative

Important: No specific goal for the enrichment of organic soil carbon in agricultural 
soils, but a theoretical value that generally emphasizes the importance of changes in 
the supply of organic soil matter in the context of climate change and agricultural 
sustainability!

8,9 Gt/C/year by
fossile fuels

2400 Gt/C are stored in all 
soils globally (to 2 m)8,9

2400

4 ‰ (0,4 %) Increase of the organic carbon in the soil is necessary to compensate for 
the annual emissions of 8.9 Gt.

www.4p1000.org
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French Ministry of Agriculture, 2015
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An increase of 1 ton of soil carbon pool of 
degraded cropland soils may increase 
crop yield by 20 to 40 kilograms per 
hectare (kg/ha) for wheat, 10 to 20 kg/ha 
for maize, and 0.5 to 1 kg/ha for 
cowpeas.

Lal, 2004, Sciencehttps://www.youtube.com/watch?v=4zA8F1Q8P4U

https://www.youtube.com/watch?v=Uh0TwQyw37A

Prof. Rattan Lal
Ohio State University, USA

Vicious cycle of humus loss - Decrease in crop yield 
- Food insecurity 

As well as enhancing food security, carbon 
sequestration has the potential to offset 
fossil fuel emissions by 0.4 to 1.2 gigatons
of carbon per year, or 5 to 15% of the 
global fossil-fuel emissions.
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➢ Yield levels of non-legume crops were positively correlated with SOM levels, 
but the correlation was significant only under conditions of organic farming, 
and not with conventional farming treatments. 

➢ Under conventional management, the agronomic relevance of SOM with regard 
to nutrient supply is much lower than under organic management.

➢ However, it has to be considered that we excluded other possible benefits of 
SOM in our survey that may be highly relevant for conventional farming as well.

Brock et al., JPNSS, 2011

Relation between soil organic matter and yield 
levels of non-legume crops in organic and 
conventional farming systems (results from 7 farming system trials)
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JUSTUS-LIEBIG-UNIVERSITÄT GIESSEN1) apparenty Climate Change is not the only and (maybe) not the 
biggest problem!

18

Rockström et al. 2009                                                                            Steffen et al. 2015

Planetary Boundaries
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29Privataufnahmen: Franz Schulz, 2018

Significant erosion impacts at Research Farm Gladbacherhof (Villmar-Aumenau) after 
extreme rain event (110L/h on 5.7.2018) despite > 35 years of organic farming and a mean
sequestration rate of 0.3 t C per ha and year)

2) GHG mitigation and climate change adaption in agriculture needs to go hand in 
hand
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Sanders and Hess, 2019 20

Water - Soil - Biodiversity – Climate Protection – Climate Adaptation – Ressource Efficiency – Animal Welfare

3) Promoting systemic changes (Organic Agriculture, Agroecology), where 
other benefits are expectedly much larger than the related uncertainties in 
emission reductions….
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https://www.bmuv.de/fileadmin/Daten_BMU/Download_PDF/Natur
schutz/aktionsprogramm_natuerlicher_klimaschutz_2023_bf.pdf

21

3) Aktionsprogramm Natürlicher Klimaschutz (ANK)

Intakte Ökosysteme sind natürliche 

Klimaschützer. Wälder und Auen, Böden 

und Moore, Meere und Gewässer, 

naturnahe Grünflächen in der Stadt und 

auf dem Land binden Kohlendioxid aus 

der Atmosphäre und speichern es 

langfristig. Sie wirken zudem als Puffer 

gegen Klimafolgen, indem sie 

Hochwasser aufnehmen und bei Hitze für 

Abkühlung sorgen. Und schließlich 

erhalten sie unsere Lebensgrundlagen, 

bieten wichtige Lebensräume für Tiere 

und Pflanzen, speichern Wasser und sind 

Rückzugsorte für Menschen. Mit dem 

Aktionsprogramm Natürlicher 

Klimaschutz (ANK) machen wir deshalb 

Ökosysteme stark und verbinden 

Klimaschutz mit Naturschutz. 
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Carbon Farming – synergies with other sustainability criteria

1. A (brief) history of agricultural sustainability & climate

2. Why Carbon Farming & other sustainability criteria together?

3. Carbon Farming + other sustainability criteria – a must to have?
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JUSTUS-LIEBIG-UNIVERSITÄT GIESSEN1) Less important for technical mitigation measures in agriculture….
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JUSTUS-LIEBIG-UNIVERSITÄT GIESSEN2) Very important for mitigation measures in agriculture working in/with agro-ecosystems….

25
Frelih-Larsen et al. 2022



- Assessment of relevant climate friendly soil 

management options (Frelih-Larsen et al. 

2022)*

- NbS are: “locally appropriate, adaptive actions 

to protect, sustainably manage or restore 

natural or modified ecosystems in order to 

address targeted societal challenge(s) - such as 

climate change mitigation -, while 

simultaneously enhancing human well-being 

and providing biodiversity benefits” (Reise et al. 

2022).

- Detailed factsheets on 10 measures (in bold)

*Available at www.umweltbundesamt.de/publikationen/Role-of-soils-in-

climate-change-mitigation.

Workshop: Funding climate-friendly soil use in the EU: Challenges and risks of market-based approaches 26

GHG mitigation measures based on

Nature-based Solutions  (NbS)

Measure
Type of 

measure
NbS fit

SOC sequestration 

potential

(t CO2e/ha/year)

Co-benefits 

vs. Trade-

offs

Conversion arable to grassland LC 0 0.6 - 3.3 +++

Rewetting of organic soils LC ++ 1.5-1.6 ++

Silvoarable agroforestry LC, MC ++ 0.8 – 7.3 +++

Silvopastoral agroforestry LC, MC +++ 0.3 – 27 +++

Mixed crop-livestock systems MC, LC +++ 0.1 ++

Use of cover crops MC +++ 0.3-1.1 +++

Crop rotations with forage 

legumes
MC +++ 2 - 2.4 ++

Crop rotation with grain 

legumes
MC +++ No data ++++

Permanent grassland 

management
MC +++ 0.2-1 ++

Residue management MC +++ 2.5 +

Mulching MC ++ No data. +

Applying manure / compost MC ++ 1.39 ++

Prevention of land take LC ++ 10-66% ++

Improved crop rotation MC +++ 0.2 ++

Buffer strips MC +++ 7.2- 9.3 ++

Contour farming / terracing MC ++ No data ++

Reduction of compaction MC +++ No data +

Nitrification inhibitors (B/S) MC 0 : +

Precision farming MC + No data ++

Low input grasslands MC +++ 0.14 +

Organic farming MC +++ 1.65 +++

Critical external inputs MC +++ 1.38 ++

http://www.umweltbundesamt.de/publikationen/Role-of-soils-in-climate-change-mitigation.


2) Very important for mitigation measures in agriculture working in/with agro-

ecosystems….
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CHG mitigation + further ecosystem services is essential for promotion of 
resilient agricultural systems through Carbon Farming (CF) approaches –
Agroforstsysteme Hessen, Gladbacherhof, JLU

Priority: Water Erosion + CF

Priority: Animal Welfare + CF

Priority:
Water Erosion/Retention + CF

GH1

GH2

GH3
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…vom Bodenmanagement & Humusaufbau zu stabilen, zirkularen 
Agrar- & Ernährungssystemen: Agrarsystemtransformation

Dough Tomkins Archives, BIORAMA


