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→ Post-doctoral researcher 

→ Research topics: 

• Circular Economy; 

• Systemic Design; 

• Industrial ecosystems

→ Exploring these domains for 10 years

→ Involved in many national / EU funded projects

Let’s meet



Agenda

Systemic Design



Systemic Design
Systemic design is an approach to the design of 

complex systems that considers the relations between 

the different elements within the system.

Through a holistic point of view, it considers the 

system as a whole rather than focusing on individual 

parts.

→



From a linear

production model
→ Product = quantity

→ Economic value

→ Strong competition

→ Low interest in waste
output



→ Balanced engagement of actors

→ Networks of local connections

→ Waste turns into a resource

To a systemic

production model



Systemic Design
Principles



Systemic

Design

Output > Input

Relations
The relations between the elements of a system generate the system itself.

Autopoiesis
Autopoietic systems mantain and reproduce themselves by creating their 

own parts, while co-evolving together with other systems.

Act locally
The local context is prioritized, enhancing its unique material, social, cultural 

and economic resources.

Humanity centred design
Wicked and interrelated problems are seen through the lens of society and 

human beings, meant as part of a wider ecosystem.

The outputs of a process become the inputs for another process, developing 

continuous flows of matter, energy and information.

5 pillars
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Systemic Design
Methodology



Sys Lab

Methodology



→
Territorial
enhancement

→
Industrial 
innovation

→
Sustainable
product

Research areas



How does it connect with ?



Relations

(SD principle: Relationships)

Sustainability

(SD principle: Output / input)

Localism

(SD principle: Act locally)

Regenerative

(SD principle: Authopoiesis)



A deep dive into regenerative fibres

Wool + hemp



The future of the textile sector

A transition to regenerative agriculture is

fundamental to the long-term health of the textile

sector.

The long-term health of the sector will depend on 

how it is able to work with farmers, local

communities and ecosystems to develop more 

resilient systems.

Regenerative practices offer immense social and 

environmental benefits too.

European Union, 2022



Regenerative agriculture

A holistic approach to farming and crop

management, aiming to protect the soil’s heath, and 

contribute to carbon sequestration and increased

biodiversity.

Positive environmental effects:

→ Increased biodiversity

→ Improved water availability and quality

→ Climate resilience

contextual systemic



© Circular Systems, Agraloop

Regenerative fibres

Are textiles made from renewable, biodegradable, 

and often sustainable sources, designed to 

minimize environmental impact. 

These fibers can be derived from natural sources 

(plants or animals) and processed in ways that

allow them to regenerate efficiently. 

They are an essential part for the transition to 

sustainable fashion and textile industry.



Regenerative fibres

Wool

Through managed grazing:

• Improves soil health 

• Increases biodiversity by maintaining natural grasslands

• Enhances water retention in soil

• Can be regenerated mechanically

Certifications:

• Regenerative Organic Certified (ROC)

• ZQ Merino (Ethical Wool Standard)

• Responsible Wool Standard (RWS)

• Multi-purposes usage, 

• short production cycle, 

• carbon-sequestering properties, 

• no pesticides 

• no herbicides use

Industrial hemp



A regenerative blend: MORPHO

A fabric for interiors, made of hemp grown in 

England blended with post-consumer recycled

cashmere.

It is fully traceable, circular, naturally fire-retardant, 

and carbon-sequestrating.

MORPHO is a demonstration of a systemic design 

approach and regenerative agriculture in textile

manufacturing.

https://worth-partnership.ec.europa.eu/projects/morpho_en

https://worth-partnership.ec.europa.eu/projects/morpho_en




What could be the potential of hemp in 

the region?
Goal

Could it support the wool ecosystem to be 

more local and circular?



Agenda

Systems mapping 
through »Gigamaps»



What is a system?

A set of elements working together for a purpose.

Donella Meadows

→



What is a system?

• Elements

• Relationships

• Purpose



But we live 

in a world 

of systems



Why systems 

mapping?
To reveal the underneath structures of a system and 

visually represent them to collectively make sense of 

the system and have a shared understanding.

→



How to systems 

mapping?
→ Define the boundaries of the system of interest

→ Start the data collection (secondary sources + key 
stakeholders)

Create the map and validate with key stakeholders→

→ Analyse, visualize and interpret data (missing link, 
feedback loops, challenges, opportunities)



We do this through

«gigamaps»

A key tool by Systemic Design to systems map→

Give us a holistic perspective→

Help us to visualise and understand the research
contex, and suggest the leverages for change

→

Enables an horizontal dialogue among parties→



Let’s see some 

examples







What does it take?

Months of desk research (literature, report, official databases) & field 

research (interviews, observations, workshops)

→

Input / output flow analysis; stakeholders mapping→

Analysis, interpretation, visualisation→



Stop talking, 

start doing

Let’s make 2 groups→

Let’s map the wool and the hemp value
chains

→

wool hemp



Stop talking, 

start doing
Follow the canvas provided→

Order the steps of the value chain→

Write down the resources in input and output→

Identify the relevant stakeholders→

Identify the relevant policies→



Comments and final remarks



Thank you!

eliana.ferrulli@polito.it
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