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Organic Agriculture and its Benefits for Climate and
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Rewarding organic farmers for their climate action: what are challenges and needs?
Climate Farm Demo:Thematic Exchange Events, 27.02.2025
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Department of Soil Sciences

Main areas of work
* Soil fertility & climate

* Nutrient management &
symbioses

 Cultivation techniques in arable
farming

* Long-term trials such as the
DOK trial in Therwil
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Looking back: organic and climate change

Members

UNCTAD/WTDO

- Intergovernmental organisations
Organic Trade
> [4 Food and Agriculture Organisation of the United Nations FAO

International Trade Centre ”‘ FiBL The participating members

Institutions

ORGANIC FARMI]VGAW CLIME CMNGE > [/ FiBL - Research Institute of Organic Agriculture, Switzerland

' International Centre for Research in Organic Food Systems ICROFS, Denmark

 Louis Bolk Institute, The Netherlands

s

[ Qrganic Research Centre EIm Farm, UK
' Rodale Institute, U.S.

v V VvV V

Advocacy Organisations, Networks and Standard Setters and Certification Bodies of
the Organic Movement

> [/ Agricultural & Processed Food Products Export Development Authority APEDA, India

[ bio.inspecta, Switzerland

] CAAE Association

7 CEDECOQ, Costa Rica

@ Institute for Ethical and Environmental Certification ICEA, Italy

v VvV vV Vv V

2008: https://www.fibl.org/fileadmin/documents/shop/1500-climate-
change.pdf

FiBL :

' International Federation of Organic Agriculture Movements IFOAM, Germany
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Organic Agriculture and Climate Change

* no synthetic fertilizers (production, spreading..)

* reduced emissions of livestock feed
. ORGANIC FARMING,

* higher C-sequestration potential (Gattinger et al, 2012) . CLIMATE CHANGE
. MITIGATION

* lower area N2O emissions (ki 1,2014 .
Sldnner ecal. 2019 . AND BEYOND

YJREDUCING THE ENVIRONMENTAL
i IMPACTS OF EU AGRICULTURE

= 17% of EU agriculture emissions could be

avoided by organic agriculture (Mulker ecal.2016)

FiBL IF@AM . IieiL

ORGANIC



Emission Accounting: what is included?

Figure 2: Total cross-sectoral greenhouse gas emissions
of Swiss agriculture in 2015
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Fi BI_ Figure Source: https://www.fibl.org/en/shop-en/| 349-soil-and-climate
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Reducing Emissions in Organic Agriculture

SOLMACC Projekt (2013-2018)
https://solmacc.eu/

e 3 countries, |2 farms, 48 measures

OPTIMISED ON-FARM

* successful collaboration between NUTRIENT RECYCLING

OPTIMISED CROP
ROTATIONS

CLIMATE-FRIENDLY

farmers, advisors and researchers
PRACTICES

AGROFORESTRY

OPTIMISED TILLAGE
SYSTEM

FiBL 7
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Lessons Learnt SOMACC

* Both direct and indirect emissions are important to consider! Include food
system perspective

* Working as a team of farmers, farm advisors, scientists was very effective for
mainstreaming practices and policy advise

* Organic agriculture is already having benefits for the climate (in most cases) and
climate-practices are further improvements (steps to reduction are smaller)

* |t takes time to implement solutions and soil carbon can be an interesting
leverage point

FiBL



Climate mitigation and SOC needs a long-term perspective

i i 1 ¢ o Dossier
Soil organic carbon content [g SOC kg soil] s
20 -
The DOK Trial
_ A 45-year comparative study of organic
15 | and conventional cropping systems
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Krause

DOK-trial: Synthesis climate effect of organic agriculture

Soil borne GHG emissions
[kg CO,-eq hala!]
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The DOK Trial

A 45-year comparative study of organic
and conventional cropping systems

FiBL

https://www.fibl.org/de/shop/1741-dok-dossier-en
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Million tonnas of CO2 aguivalent (MECO2e)

What is our goal? Climate mitigation or sustainable systems?
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European Environment Agency, 2023: Greenhouse gas emissions from agriculture in Europe



Climate relevance of soil organic carbon

Figure 1: Simplified representation of the global carbon cycle

Gt = gigatonnes, C = carbon

//—) COz2 in the atmosphere Q_\
829 GiC

Burning
fossil fuel N\ Release
8 Gt C/year 78 Gt C/year

Respiration

Photosynthesis LD

123 Gt C/year ~—, Vegefation /
450-650 Gt C Decomposition more
/ than 61 Gt C/year
Absorption
80 Gt C/year

Litter
61 Gt C/year

AN

Soil humus Ocean 39750 Gt C

Fossil carbon
1000-1940 Gt C 1500-2400 Gt C

Humus buildup and decomposition play an essential role in the carbon cycle relevant to the climate. The CO: content of the aimosphere is
currently increasing by 3.3 Gt C annually. C exchange with carbonate rocks, by far the largest carbon sink, is much slower and is therefore
not listed here. Source: Graphic designed by Heinz Flessa, adapted by FiBL, using IPCC datal®!

FiBL Figure Source: https://www.fibl.org/en/shop-en/|349-soil-and-climate
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Soil and climate

Climate impact of organic soil
management

-~

Agriculture plays amajor mke inclimak change. As one
of the main prod f h gases, agriculh
conlributes o global waming butako has great polkntial
for mitigating climalke change. At the same time, ogricultmal

duction and the envi s burdzned by the od
consequences of climak change.
Omanic bming i one yay of adapling ogriculture kb
climake change. Omanically med soik emit less climale-
damoging nitous cxide than theirconventional counke park.
A more ocztive and diverse microbial community presentin
omganic soik can ako improve the coparily of crops kb adapt
o climateekakd shess sitwations. Reduced hillage is a soil
omganic matkermamgement kchnique hatean help omanic
farms maintain and increase the amountof organic carbon
shrd in the bp soil.

Agriculture - a key player in climate change

Inrease in amospheric carbon
conceniraion

Carbon dicxide (OO0, wmorg other greentous:
Raoes (GHG), is msporeible for the aversge global
anraal teraparature on earth fo reain at +15°C
and coreaquently for lifs on sarth as we knowr it.
The more GHG there are, the wrarmrer the eanth(s
suthioe and atrosphere become. Cver the last
250 years, husran emissiors of GHG have lad to an
nerease in the terk don of Oy

High emissions from agricdlure
Agricultuse dimelly causes 112% of the global
GHG etrissiord'l. However, if indirect emissiors
are inecluded, like the provision of agricubural
irputs steh as cherdcal fortilisors and pesticides,
and emnissiore from deforestation for the produe-
Hon of ardrral feed, the sector cordributes betenen
21-27% of global GHG esrissiore?]. In Seritoedand,
i acounted for 123% of torl GHG

Hoia 220 ppan o eurrently A0S ppa. This ireresss
& aocompaniad by an ineresss in the averge glob-
al annsal terrgerature by 19C (urdil 2017). In Swit-
2rhnd e.g, we have recorded 4 temperature rise
of2°Cin the sase petiod!

FiBL

in 2013, Pigure2 shows the distribu-
tion of emissiors fom Seriss ggriculture in DK,
While orly the green parts of the Hguw reprosard
ewdssiore officially assipred o the agriculture
sactor, the figum also shows indirect agricultural
edssiore caused by land-use clanges, hels and
comnbustibles, as well as emissions fom the pro-
duction of fertilisers, ete.
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Challenges of measuring soil carbon

Journal of Environmental Management
Volume 330, 15 March 2023, 117142

different soil potential

Research article

Carbon farming: Are soil carbon certificates
a suitable tool for climate change

additionality

° Permanence mitigation?

Carsten Paul® 9 %, Bartosz Bartkowski b Cenk Dénmez @', Axel Don €, Stefanie Mayer 9,

Markus Steffens ®, Sebastian Weigl °, Martin Wiesmeier 9 f, André Wolf 9, Katharina Helming ° "

* new practices potentially create new emissions

Show more ~

+ Addto Mendeley <& Share 9% Cite

* leakage effects

https://doi.org/10.1016/j.jenvman.2022.117142 A Get rights and content A
Under a Creative Commons license 7 ® open access
Highlights

= Soil-based carbon certificates are sold as voluntary emission offsets.
= Private certification schemes provide financial incentives for carbon farming.
* However, they are not a suitable tool for climate change mitigation.

* Permanence, additionality and monitoring are not ensured; leakage effects
may occur.

FiBL ;



What is our goal? Climate mitigation or sustainable systems?

3 STEPSTO DECARBONIZE
YOUR BUSINESS

CARBON FOOTPRINT
Step 1 Step 2 Step 3
AVOID REDUCE COMPENSATE
Avoidance of all Reduciijor; lof all Comge?sation' of all CARBON +
unr?ec'essarv una'voll able re.maur'nng em|.5510ns NEUTRAL
emissions, emissions, with high quality
e.g notdo an e.g. travel by train carbon offset projects -planetly
optional business instead of plane
trip

https://tensquaregames.com/2022/07/27/our-commitment-to-carbon-neutrality/
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Don’t forget....

2009

NOVEL ENTITIES
oot yet quant )

ATMOSPHERIC
LAND-SYSTEM AEROSOL

CHANGE LOADING

ot et quant i)

OCEAN
ACIDIFICATION
FRESHWATER USE

7 boundaries assessed,
3 crossed
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NOVELENTITIES
ot pet quanegied)

STRATOSPHERIC OZONE
DEPLETION

ATMOSPHERIC
AEROSOL
LOADING

oty g e

FRESHWATER USE

7 boundaries assessed,
4 crossed

https://www.stockholmresilience.org/research/planetary-boundaries.html

INTEGRITY. STRATOSPHERIC OZONE
DEPLETION

ATMOSPHERIC
AEROSOL

LAND-SYSTEM LOADING

CHANGE

Freshwater use
(Blue water)

OCEAN
ACIDIFICATION
FRESHWATER CHANGE

BIOGEOCHEMICAL
FLOWS

9 boundaries assessed,
6 crossed



THE FOUR
PRINCIPLES OF
ORGANIC AGRICULTURE

Healthy soils produce healthy crops that foster
the health of animals and people.

Organic agriculture is intended to produce
high quality, nutritious food that contributes to
preventive health care and well-being.

Organic agriculture is centered on boosting soil health.
‘What are the benefits of heaithy soil?

We can grow nourishing, nutrient-dense foods In It
Without using Inputs like artificial fertiiizers
It provides us with higher crop yleids In the long term

ECOLOGCY

All land is home to wildlife and important for
ecosystem services. Organic agriculture aims
for ecological balance through the design of
farming systems, establishment and good
maintenance of habitats and conservation of
agricultural biodiversity and genetic resources.

BIODIVERSITY

Organic agricutture seeks to maintain and boost
biod ‘does matte

FAIRNESS

Equity, respect, justice and stewardship of the
shared world. Organic agriculture aims to
provide good food for all and a decent living for
farmers and food workers.

LIVELIHOODS

SR P K e o o e B R
Ind resilient |

sus:
-What Is the difference between food security and food
Sovereignty?

mmmtmmuemummmsecum
and resfilent food production

Organic Agriculture as a System

Taking care of each other and our
surroundings.

Organic agriculture focuses on how we can
enhance efficency and increase productivity
without jeopardizing the health and well-being
of people and the planet.

How can organic agriculture contribute to addressing
the climate crisis?

~S0il that's cultivated organically Stores more carbon
than that which s cultivated for conventional
agricusture

it reduces greenhouse gas emissions by omitting
the use of pesticides

F [ ) B I https://www.globallandscapesforum.org/infographic/what-are-the-four-principles-of-organic-agriculture/

Organic agriculture has a long tradition
and history related to integrating many
sustainability aspects into farming:

* Biodiversity

* Water management

* Animal health

* Income

* Local structures, such as Community
Supported Agriculture (CSAs)

|6
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OrganicClimateNElse

Network around 250 farms established for long term
Individual Farm carbon assessments and individual
climate farming strategies developed.

120+ climate and carbon knowledge materials adapted,
improved and translated.

Decision support toolbox freely accessible via the Organic

Farm Knowledge Platform.

Carbon farming business models in the organic context.
Quantitative assessment of the emission reduction and
sequestration potential of the EU organic sector

Engagement of all stakeholders involved in the process.

OrganicClimateNET will be a key EU project supporting the EU-goal to become climate

FiBL

nevtral by 2050.

1717


https://organic-farmknowledge.org/

Thank you for your Attention!

Research Institute of Organic Agriculture FiBL
Ackerstrasse |13,Box 219

5070 Frick

Switzerland Markus Steffens

)\ lin.bautze@fibl.org markus.steffens@fibl.org

www.bioaktuell.ch

www.fibl.org

fiblfilm @fiblorg

ﬁ @FiBLaktuell m linkedin.com/company/fibl
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