
• Sourcing/fertilizer production
• Sourcing/lignocellulosic residue 

supplier
• Production/producer of chemicals, 

enzymes, microorganisms or 
packages
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s ID Unique identifier of the stakeholder
Name Designation of the stakeholder
NACE Classification of the economic activity of the stakeholder

NUTS III Subregion according to the Nomenclature of Territorial Units for 
Statistics

Municipality Administrative unit that governs a specific urban area, such as a town 
or city

Coordinates GPS coordinates of the stakeholder

Pr
oc

es
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id
en

tif
ie

rs CSS Circular systemic solution in which the stakeholder intervenes
VC Value chain in which the stakeholder intervenes

Function How the stakeholder intervenes in the value chain
Stage Stage of the value chain in which the stakeholder intervenes

In
te

ra
ct

io
n 

id
en

tif
ie

rs Multiple stage Identifies if a stakeholder intervenes in more than one stage in the 
value chain

Multiple VC Identifies if a stakeholder intervenes in more than one value chain
Multiple 
Function Identifies if a stakeholder has multiple functions in the value chain

Step 3 Characterize the value chain

❖ This geodatabase facilitates the development of regional interaction networks for new value chains centered on undervalued waste or by-products.
❖ The presentation of the information as an intuitive interface aims to encourage map-driven interactions between citizens and economic actors, and to increase 

their involvement in regional circular economy practices.
❖ It is expected that this geodatabase can be extended to other economic activities and industrial clusters, and replicated in different regions.

Conclusions

Characterization of the stakeholders in the 

geodatabase

Search for regional stakeholders that can provide the inputs 
needed and acquire the outputs produced

Develop a stakeholder geodatabase in ArcGis

Step 4

Use the geodatabase to produce 

interactive online maps

Development of multiple map layers, according to the 

categories established in the geodatabase

Step 5

The Frontsh1p project aims to accelerate the development and implementation of cross-sector circular value chains through the creation of a multi-level toolkit that includes

georeferenced data. This will facilitate the identification of the different stakeholders, their levels of interaction, regional distribution, and communication pathways, as well as the planning

of new circular material flows for by-products and waste streams. The region of Łódzkie in Poland was selected for the development of this toolkit to establish guidelines, methodologies
and technologies, based on information at the regional economic level, that can be easily replicated in different regions across Europe.

CSS1
CSS2

CSS3
CSS4

Wood packaging 
waste

Food and feed

Water and nutrients
Plastic and rubber

Identify opportunities 
to implement 

“Circular Systemic 
Solutions”  in the 

target region

Step 1 

Production
- Bioconversion of 

lignocellulosic residues to 

free fatty acids (FFAs).

- Packaging and transport.

Interventions 

within the four 

stages of the 
value chain

Sourcing
- Fertilizers used for crop 

cultivation.

- Supply of agricultural 

residues.

S

P

- Commercialization 
and utilization of FFAs.

UseU

- Recycling and 
anaerobic digestion.

End-of-lifeE

Value chain 1: Agricultural wastes to fatty acids

Biomass pretreatment 
and hydrolysis Fermentation
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S

S
S
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SS

Suppliers of lignocellulosic 

residues in the region of 

Łódzkie

O
Identify:

-Main inputs and outputs in each stage of the value chain 
- Opportunities for new values chains

By combining layers, it is possible to:

• identify  and select stakeholders, 
according to the desired 
intervention stage, function in the 
value chain, location, etc;

• identify potential clusters of 
economic/industrial activities and 
local interactions
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O
O

U

U

Interactions with new/other 

value chains in the region of 

Łódzkie

Value chain 2: 

Food waste to 

biopolymers

Value chain 3: 

Marginal land 

valorization

Identify 

value 

chains

Step 2 

U

U

E

Regional stakeholders 

according to the four stages of 
Value Chain 1

• Use/consumer of FFAs
• End-of-life/receiver of residues
• Use/consumer of co-products

U

E

O

ID:01
Name: K-FLEX
NACE: 22.19; 20; 23; 43; 46; 47; 71; 72; 74.
NUTS III: PL714
Municipality: Uniejów
Coordinates:18.822440992, 52.0097399836
CSS: 2-Food and feed
VC: 1-Agricultural wastes to fatty acids
Function: Producer of polymers 
Stage: Use/buyer of FFAs

By selecting a specific 

stakeholder in the map, it is 

possible to access detailed 

information contained in the 

geodatabase
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