E X __ ®

REPUBLIQUE y C I ra d
FRANCAISE

Liberté LA RECHERCHE ACRONOMIQUE

Egalité :
Fraternité POUR LE DEVELOPPEMENT

Fostering Circularity for
Sustainable Agro-Food

APEC economies

SySte m S Ha Noi - 24 and 25 October 2024

Iéa rd

Asia-Pacific
Economic Cooperation




Circularity « in agriculture » 1?

Ever since agricultural systems have become spatially separated
from those for whom they produce, « circularity in agriculture »
has limited scope for contributing to its sustainability.

1 Agro-food systems are — by definition — the
target system type for circularity in favour of
sustainable agriculture

1 Agro-food systems are not given / have no
given scale

[ Circularity = logistics = spatial contraints = no
dogmatic, uniform approach to circularity : scale
and location, based on potential and need

The food system includes the related
resources, the inputs, production, transport,

processing and manufacturing industries,
retailing, and consumption of food as well
as its impacts on environment, health, and
society.

https://www.un.org/sites/un2.un.org/files/2020/12/food_systems_paper-
draft_oct-25.pdf
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Agro-food system as the target system type for circularity

CIRAD contributes through research across 3 levers of food system circularity

production |—>transformation |—>distribution r»consumption

I—>stora e I—>trans ort L> reparation
Reduce 8 P brep Increase

inputs outputs

Reduce losses

Circularity ambition Main motivations

Reduce inputs [RI] Autonomy, resilience, sustainability, carbon footprint
Increase outputs [10] Food security

Reduce losses [RL] Profit, economic development, reduce negative impacts

|dentification of a situation with need Rl and/or IO and/or RL

Need + knowledge > initial system conception )
Results = adjust system definition & cirad




RI: Reduce dependence on "external"” inputs

Examples of CIRAD initiatives

* Energy feedstock substitution in food processing and conservation
(activities in Western Africa)

e Fertilizer substitution in import-dependant, insular « sinks »
(activites in French Overseas territories)
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Brokerage of industrial symbiosis synergies
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Brokerage of industrial symbiosis synergies

Build legitimacy through local knowledge acquisition

Develop a systemic « plausible promise » on the basis of
local and scientific knowledge

Co-design industrial symbiosis at 3 levels of participation

Institutional level: Technical level: Professionnel level:
legitimacy credibility

A territorial recycling co-design process
scientists catalyse, facilitate and inform the process écirad




Brokerage of industrial symbiosis synergies

diagnostic analysis of reverse simulation assessment
demand engineering

15t Steering « Technical » 2nd Steering 3rd Steering
I eg i.l.i m i cy Commitee Commitee Commitee Commitee

May 2011 April 2012 June 2013 August 2014

Data Product A Baseline
C,oHr;c;ion Production Chain Scenario

definition definition

Scenarios

: w implementation
Stakeholder Potential Product B b illel Legal and
Analysis G

Product w4 Production Chain Scenario economic
Tech meetings definition definition

evaluation
« Casting » of :
Representatives Product C Optimal

Production Chain Scenario
definition definition

Workshop 2 Workshop 3
Workshop 1 sl : . = 5_ .Op_J : Workshop 4 Workshop 5
Product selection Production chains selection . : : :
: 8 . _ o Scenarios selection Draft of implementation plan
Draft of production chains Draft of scenarios Aoril 2013 Febuary 2014
November 2011 June 2012 pril 013 ehuary

Diagnostics
June 2011

acceptability

@écirad



RI Example: Integrated Organic Waste Management in Réunion

The challenge of an informative environmental assessment
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Brokerage of industrial symbiosis synergies

Main Challenges at the Science — Society / Science — Policy interface

* Produce reliable ex-ante estimations of agronomic benefits

Establish a Community of Practice for change to be adopted

Assure public support for a sustained governance of collective management

Establish policy measures for new, local value chains to be viable

écirad



|O: Increase Productivity The area to which it can

channel its waste “resources”

Examples of CIRAD initiatives

e Agriculture-livestock integration in rural Sahelian zones
(activities in Subsaharan Africa)

e Towards Circular City-Region Food Systems (initial work
around African cities)

@écirad



RL: Reduce losses and impacts

Examples of CIRAD initiatives

* Weakening link between (urban) food waste and livestock
(initial work in Viet Nam)

 Towards reducing losses in large urban nutrient “sinks”
(initial work around Latin American cities)

@écirad



RL example: Linking urban metabolism and urban planning in

an APEC metropolitan region

Santiago de Chile: a forerunner in Latin America in terms of Nutrient Circularity Capacity

e Material Flow Potential
e Value Chain Characteristics
 Knowledge Base

e Institutional Support
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RL example: Linking urban metabolism and urban planning in

a metropolitan region
The role of science in such

e — an ambitious setting:
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Agri-food-waste system activities in the Metropolitan Region of Santiago de Chile
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N flows of main agrifood-waste system activities inthe MRSC (t/y)
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Heatmaps of surplus or deficiency per geographic zone, based on the nutrient demands of Crop
Production activities and nutrient supply from Animal Production activities
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Conclusion: Activate the Capacity for Circularity in APEC Economies

No silver bullet business models, but a rigorous approach

 to identify the right innovation

Location

* to deliver the right impact Scale

(Adaptive) System Definition

« for the right place*

In many APEC economies, a large, growing « Circularity Capacity » allows to envisage
the progressive, structural transformation of City-Region Food Systems

— Strengthen the Science-Policy Interface: \ ‘ Sustainable

and Resilient
Economies

Science can (only) legitimately catalyse and inform

/

Public Authorities to engage stakeholders in planning and design policy measures
& cirad

*(WWEF Food Systems Innovation Framework, 2023)



Responsible, open,
Inclusive and engaged science

for sustainable development
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