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CIRCASA

Coordination of International Research
Cooperation on soil CArbon Sequestration in
Agriculture

This project has received funding from the European Union's Horizon 2020 research and innovation programme
under grant agreement No 774378
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Why Soil Carbon?

Co-benefits for adaptation, land
degradation and food security

CHALLENGE

Half of the agricultural soils are estimated to be = " ==
degraded [Fao, 2006, 2011]. g =-ia=

The annual cost of fertilizer to replace nutrients lost to S0lLs TODAY
erosion is US $110 — US S 200 billion [ITPS FAO, 2016].

Annual losses of 0.3—1.0 billions tons C through
erosion of agricultural land [Chappell et al., 2015, NCC].

24-40 million metric tons additional grains can be 4. =8
produced in developing countries per additional =~ < 0
ton C per hectare stored in soils organic matter &= 9%
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With soil carbon sequestration, food security is not
threatened, even for a 1.5°C global warming target
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SOC— soil organic C sequestration [Frank et al., Env. Res. Lett., 2017]

SOC+— including its benefits for yields
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Research trends

* Research on soil organic carbon sequestration in agriculture is
rapidly increasing, interdisciplinary and international.
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Exponential growth in annual number of scientific papers on soil
carbon sequestration in agriculture over 1991-2015 (Left) and

distribution by scientific discipline (Right).
(CIRCASA Project, Soussana et al.)
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Research trends (cont.)
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Research trends (cont.)
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Research trends (cont.)

PeatRestore
EIP Agriculture AGMIP
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Many ongoing initiatives and research projects dealing (in part) with
soils, agriculture and climate change




CHINESE ACADEMY OF AGRICULTURAL SCIENCES
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CIRCASA Goals

Develop international synergies concerning research and
knowledge transfer on agricultural soil C sequestration at
European Union (EU) and global levels.

1. Strengthen the international research
community

2. Improve our understanding

3. Co-design a strategic research
agenda with stakeholders

4. Create an International Research
Consortium
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Work plan

~

WP3

Facilitating the establishment of an IRC
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Structuring knowledge (WP1)

=> An open data repository with geospatial and modelling data
A

O Degraded land exﬁ'ﬁséd to food insecurity: 6.0 % B Degraded land exﬁﬁséd to food insecurity & rapid climate change: 4.4 %

Spatial distribution of exposure to selected multiple land challenges. A. Un-degraded land exposed
to rapid climate change; B, Degraded land exposed to rapid climate change; C, Degraded land
exposed to food insecurity; D, Degraded land exposed to rapid climate change and food insecurity
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Stakeholder Engagement (WP2)

Online Survey — 7 languages

NEWS  Agriculture Soil

Stakeholders' Perceptions on the Role of Soil Organic Carbon

} Ecologic Institute EU TR PY \
» Ecologic Institute US _ , Take part in a survey about soil h:j

. organic carbon management!
» Ecologic Legal

» Ecologic Events

» Transatlantic IRCASA
Program hJ

Newsletter

The CIRCASA-Team would like to ask for your views on the role of the role of Soil Organic
Carbon (SOC) management for climate change mitigation and sustainable development. The
survey is part of the H2020 CIRCASA projecte. The aim of CIRCASA is to improve international
research cooperation and strengthen the international research community in the field of soil
carbon sequestration in agricultural soils at European Union and global levels. To support this
aim a Strategic Research Agenda is being co-designed with stakeholders. This Strategic Research

Contact

Agenda will outline priorities for the alignment of international research.

Workshops on 5 continents Stakeholder Advisory Board

=> Strategic Research Agenda
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Create an International Research Consortium on SOC (WP3)

* Belmont forum pre-program on ‘Soil Health’

* European Joint Program, Agricultural Soils, with International calls

* EC Horizon Europe Mission planned on Land degradation and Soil
Health

=> CIRCASA Research Policy Committee: Explore activities,
resources and governance for an International Research
Consortium (IRC) on agricultural soil carbon and draft a work plan.

The Global Soil Partnership (GSP), the GRA, FACCE-JPI and the 4 per 1000
initiative will greatly facilitate this task, allowing the CIRCASA IRC to be

embedded into a broader soil and agricultural research context.
et
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Communication and Outreach (WP4)

Collaborative Open Collaborative Platform
Platform

( : ®
OON" i SOIL CARBON SEQUESTRATION ‘ﬂ Home About CIRCASA OCP Services Network News Contacts o ‘EA"
I I il

Welcome to CIRCASA's Open Collaborative Platform

The Internatlonal Research Network
on soil Carbon Sequestration in Agriculture

OUR SERVICES

Collaborative Search Datas Matchmaking Knowledge sharing Opportunities

Develop protocols My research profile Maps of practices, Database of funding
. ‘ . o opportunities
Share data and models Identify partners , jobs Links to multiple initiatives

. . Funders can tag eligible
Manage tasks Map collaborative networks Calendar to add new i
events projects,
Provide access to papers Search by research theme Webliiar platfori Project leads can apply
Review projects and papers Search by geographical area to a call through links

THE OCP IN FIGURES

s 23 | 5. 189 | .. 43 | Al
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CIRCASA Online Survey -
Preliminary Results
Perspectives on SOC management

Berlin, 16 January 2019
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Survey — 939 respondents globally

Are You?

N/A m2m
Female 2420w
Male ENSEsIN

0 200 400 600
What is your age?

Over 74 years 19
55-74 years m2i7ammm
40-54 years NNE230Ew

18-39 years NN

0O 100 200 300 400

QJQCIRCASA

Which stakeholder group describes you best?

Research institute or university
Farmer
Public / government authority
Agricultural Extension / Farm...
Other
Non-profit environmental...
Agricultural supply industry:...
Farmers’ Association
General Public
Non-profit development/food...
Food Industry: food production,...
International Policy Maker (e.g....
International Research Initiative...
Financial industry: Insurance or...
Retail companies: marketing and...
Public funding mechanism
Private foundation

Landowners’ Association

100

200

300

400

17



SOC management options

Residue management (crop Permanent grassland management (optimised

residue left in the field) grazing)

Reduced/minimum tillage Buffer strips and set-aside areas
Zero tillage Crop-livestock systems
Manure and composting Agro-forestry in cropland

(applying livestock manure Agro-forestry in grazing lands

and/or compost on fields) . . .
Agro-forestry in mixed crop-livestock systems

Grass in rotation !
52 @ IR AT Rewetting of organic soils

Use of grain legumes Preventing erosion (e.g., contour farming,

Use of forage legumes terracing, windbreaks)

Q/IQCIRCASA 18




Which management options do you apply or consider applying? - Farmers

Global

Manure and composting
Residue management (crop residue left in the field)
Use of grain legumes
Preventing erosion (e.g., contour farming, terracing,...
Crop-livestock systems
Use of cover crops
Reduced/minimum tillage
Use of forage legumes
Grass in rotation
Agro-forestry in cropland
Agro-forestry in mixed crop-livestock systems
Rewetting of organic soils
Buffer strips and set-aside areas
Permanent grassland management (optimised grazing)

Zero tillage
Agro-forestry in grazing lands
Biochar
0% 50% 100%
m Already applying B Consider applying H Not relevant m Don't know
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Which management options do you apply or consider applying? - Farmers

EU Denmark
Residue management IEEEEEEEEEEEEEE Residue management... I
Reduced/minimum tillage SEESSSSSSSSEEEE  Rcduced/minimum tillage I
Zero tillage  ———E— Zero tillage I
i 1 I .
Manure and composting Manure and composting I
Grass in rotation T . .

Grass in rotation N

Use of cover crops I
. Use of cover crops I

Use of grain legumes I
i [

Use of forage legumes I —— Use of grain legumes
Permanent grassland management I E———— Use of forage legumes I
Buffer strips and set-aside areas IR Permanent grassland... I
Crop-livestock systems I Buffer strips and set-aside... I
Agro-forestry in cropland I Agroforestry (trees... I
Agro-forestry in grazing lands I Biochar
- i i -li ... I . . .

Agro-forestry in mixed crop-livestock Rewetting of organic soils  IIEEE—

Biochar W
. ) . Hedgerows I

Rewetting of organic soils I

Preventing erosion I 0% 50% 100%
0% 50% 100%

m Already applying H Not relevant m Don't know

QJQCIRCASA
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Which options do you think farmers are using for SOC management in your

region at present? (Global)

Residue management (crop residue left in the field)

Manure and composting (applying livestock manure and/or...

Use of cover crops

Reduced/minimum tillage

Zero tillage

Crop-livestock systems

Use of grain legumes

Grass in rotation

Use of forage legumes

Permanent grassland management (optimised grazing)
Buffer strips and set-aside areas
Agro-forestry in cropland

Agro-forestry in mixed crop-livestock systems
Agro-forestry in grazing lands

Biochar

Rewetting of organic soils

Preventing erosion (e.g., contour farming, terracing,...

Q/IQCIRCASA
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Which options do you think farmers are using for SOC management in Europe at
present?

Residue management

Manure and composting
Reduced/minimum tillage

Use of cover crops

Use of forage legumes

Use of grain legumes

Grass in rotation

Zero tillage

Preventing erosion

Crop-livestock systems

Permanent grassland management
Buffer strips and set-aside areas
Agro-forestry in cropland
Agro-forestry in mixed crop-livestock systems
Agro-forestry in grazing lands
Biochar

Rewetting of organic soils

| don’t know
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150 200 250
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Farmers’ views on effectiveness of SOC management options

Global

Manure and composting (applying livestock manure and/or...
Residue management (crop residue left in the field)
Crop-livestock systems
Use of cover crops
Preventing erosion (e.g., contour farming, terracing, windbreaks)
Agro-forestry in mixed crop-livestock systems
Grass in rotation
Zero tillage
Agro-forestry in cropland
Use of forage legumes
Permanent grassland management (optimised grazing)
Rewetting of organic soils
Use of grain legumes
Reduced/minimum tillage
Agro-forestry in grazing lands

Buffer strips and set-aside areas

Biochar

0

X

20% 40% 60% 80% 100%

ch T m Very effective  m Effective M Less effective B Not effective  m Don't know




Farmers’ views on effectiveness of SOC management options

Residue management
Reduced/minimum tillage

Zero tillage

Manure and composting

Grass in rotation

Use of cover crops

Use of grain legumes

Use of forage legumes
Permanent grassland management
Buffer strips and set-aside areas
Crop-livestock systems
Agro-forestry in cropland

Agro-forestry in grazing lands

Agro-forestry in mixed crop-livestock.

Biochar
Rewetting of organic soils

Preventing erosion

X

m
c

o
X

50% 100%

Residue management...

Reduced/minimum tillage
Zero tillage

Manure and composting
Grass in rotation

Use of cover crops

Use of grain legumes

Use of forage legumes

Permanent grassland...
Buffer strips and set-...

Agroforestry (trees...

Biochar
Rewetting of organic soils

Hedgerows

ch T m Very effective  m Effective M Less effective B Not effective

Denmark

50% 100%

m Don't know 24



SOC management options

Residue management (crop Permanent grassland management (optimised

residue left in the field) grazing)

Reduced/minimum tillage Buffer strips and set-aside areas
Zero tillage Crop-livestock systems
Manure and composting Agro-forestry in cropland

(applying livestock manure Agro-forestry in grazing lands

and/or compost on fields) . . .
Agro-forestry in mixed crop-livestock systems

Grass in rotation !
52 @ IR AT Rewetting of organic soils

Use of grain legumes Preventing erosion (e.g., contour farming,

Use of forage legumes terracing, windbreaks)

Q/IQCIRCASA 25




Barriers to uptake of management options

* Lack of funds to access inputs (e.g. fertilizer)
e Additional costs are too high

* The right machinery is not available (e.g. suppliers or contractors do not have
equipment)

* Not convinced by productivity and economic benefits (e.g. concern about yields)

* SOC sequestration is not rewarded financially (e.g. no subsidies or carbon
credits)

* Technical solutions are not mature (additional research is required)
* Information and knowledge support is not available

e Farm extension services do not have knowledge and capacity to train farmers on
technical solutions

* Biophysical (unsuitable climate or soil)
* SOC management is not a political priority

e Other
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Views on barriers to uptake — Global

SOC sequestration is not rewarded financially (e.g. no...
SOC management is not a political priority
Not convinced by productivity and economic benefits...
Farm extension services do not have knowledge and...
Lack of incentive for medium/long-term investment due...
Information and knowledge support is not available
Lack of funds to access technology or machinery
Technical solutions are not mature (additional research is...
Additional costs are too high
Land is leased
Lack of funds to access inputs (e.g. fertilizer)
The right machinery is not available (e.g. suppliers or...

Biophysical (unsuitable climate or soil)

Other

0% 20% 40% 60% 80% 100%

B Most important M Important B Minor Importance B Not Important M Don’t know
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Farmers’ views on barriers to uptake

Global

SOC sequestration is not rewarded financially (e.g. no...

Not convinced by productivity and economic benefits (e.g....
Additional costs are too high
SOC management is not a political priority
Lack of funds to access technology or machinery
Information and knowledge support is not available
Lack of funds to access inputs (e.g. fertilizer)

Farm extension services do not have knowledge and capacity...

Technical solutions are not mature (additional research is...
Land is leased

Lack of incentive for medium/long-term investment due to...
Biophysical (unsuitable climate or soil)

The right machinery is not available (e.g. suppliers or...

Other
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B Most important B Important B Minor Importance B Not Important B Don’t know 28



Farmers’ views on barriers to uptake

m
-

Denmark

Lack of funds to access technology or machinery

Lack of funds to access inputs (e.g. fertilizer)
Additional costs are too high

The right machinery is not available

Lack of incentive for medium/long-term investment
Land is leased

Not convinced by productivity and economic benefits
SOC sequestration is not rewarded financially
Technical solutions are not mature

Information and knowledge support is not available
Farm extension services do not have knowledge and capacity
Biophysical (unsuitable climate or soil)

SOC management is not a political priority

Other

50% 100% 0% 50% 100%

o
X
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Solutions for increasing uptake

* Tailored guidance and advice for farmers

* Payments for ecosystem services (usually public subsidies) or other financial
support to transition to SOC practices (e.g. loans or grants for investments)

e Carbon certification schemes (product labels)

e Compulsory standards set by food companies

* Development of carbon credit schemes

* Include SOC in emission trading schemes

* Improve infrastructures to access inputs and technologies

* Set mandatory targets and regulatory requirements for SOC sequestration

* Information to policy makers on where and how to target SOC sequestration policy

* Indicators and tools for farmers and policy makers to measure progress in
improving carbon storage in soils

* Improved awareness among the public

e Other
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Views on solutions to increase adoption — Global

Tailored guidance and advice for farmers on how to...
Strengthen farm advisory services and knowledge...
Improved awareness among the public
Indicators and tools for farmers and policy makers to...
Information to policy makers on where and how to target...
Payments for ecosystem services (usually public subsidies)
Other financial support to transition to SOC practices (e.g....
Set mandatory targets and regulatory requirements for...
Include SOC in emission trading schemes
Development of carbon credit schemes
Carbon certification schemes (product labels)

Improve infrastructures to access inputs and technologies

Compulsory standards set by food companies

0% 20% 40% 60% 80% 100%

B Most important  ®Important B Minor Importance  HM Not Important  ® Don't know

B i in 31




Farmers’ views on solutions to increase adoption

Global

Tailored guidance and advice for farmers on how to increase...
Strengthen farm advisory services and knowledge exchange...
Improved awareness among the public
Information to policy makers on where and how to target...
Indicators and tools for farmers and policy makers to...
Payments for ecosystem services (usually public subsidies)
Other financial support to transition to SOC practices (e.g....
Carbon certification schemes (product labels)
Set mandatory targets and regulatory requirements for SOC...
Include SOC in emission trading schemes
Development of carbon credit schemes

Compulsory standards set by food companies

Improve infrastructures to access inputs and technologies

0% 20% 40% 60% 80% 100%
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Farmers’ views on solutions to increase uptake

m
-

Denmark

Improved awareness among the publ

Indicators/tools for farmers/policy makers to measul
Information to policy makers on where/how to target SC
Set mandatory targets and regulatory requirements for SC
Improve infrastructures to access inputs and technologit
Development of carbon credit schema

Compulsory standards set by food companir

Carbon certification schemes (product label

Other financial support to transition to SOC practict
Payments for ecosystem services (usually public subsidie

Strengthen farm advisory services and knowledge exchang

Tailored guidance and advice for farmers on how to increat

0 50% 100% 0% 50% 100%

X
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Effectiveness of SOC management options — Global

Manure and composting (applying livestock manure and/or...
Use of cover crops
Residue management (crop residue left in the field)
Zero tillage

Preventing erosion (e.g., contour farming, terracing,...
Agro-forestry in mixed crop-livestock systems
Permanent grassland management (optimised grazing)
Crop-livestock systems
Grass in rotation
Agro-forestry in cropland
Agro-forestry in grazing lands
Use of forage legumes
Use of grain legumes
Reduced/minimum tillage
Biochar

Rewetting of organic soils

Buffer strips and set-aside areas

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Very effective  m Effective M Less effective B Not effective  ® Don't know
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Contribution of SOC management — Production & Ecosystem
Service (Global)

Improve soil quality

Improve soil water holding capacity
Enhance the yield stability

Improve biodiversity

Improve water infiltration and drainage
Enhance the yield potential

Improve soil workability, e.g. for seedbed preparation
Prevent soil erosion

Prevent nutrient leakage

Reduce demand for fertiliser

Improve product quality (e.g. higher value)

Reduce irrigation demand

Reduce crop protection needs (pest and diseases)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Toalarge extent M Tosomeextent MToalowextent B Notatall ™ Don'tknow
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Contribution of SOC management — climate and sustainable
development (Global)

SOC management is relevant to climate change adaptation
SOC management is relevant to food security

SOC management affects GHG emissions from soils

Higher SOC would protect against soil degradation under
climate change

Reducing GHG should be a concern for SOC management

SOC management compensates other agricultural GHG
emissions (nitrous oxide and methane)

SOC management compensates emissions from fossil fuels
(energy and transport in society)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Strongly agree M Agree M Disagree M Strongly disagree  ® Don't know
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Thank you for your attention!

YW Follow us on Twitter! @ CIRCASAproject
Visit our website www.circasa-project.eu

This project has received funding
from the European Union's
Horizon 2020 research and

innovation programme
under grant agreement No
774378
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CIRCASA StAB Meeting Berlin

Lunch
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CIRCASA StAB Meeting Berlin

Thank You!



