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Data Spaces vs. 
Open Data Portals

https://data.europa.eu/en/publications/datastories/when-open-data-meets-data-spaces
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Ideal Open Data outcome...
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… but common outcome 
when incentives lacking



Data Spaces
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Spanish call for sectorial data spaces 
Agri-food data space demonstrator for sovereign data sharing and Artificial Intelligence services

Jan’25 – Jun’26

750K €

6 consultants 
For participant onboarding and use 
case deployment

Sovereignty by design
Guarantee control on sensible and 
personal data

Digital Europe

2020 2021 2022 2023 2024 2025 2026 2027 2028

Data Spaces deploymentPreparatory CSAs

Legal Framework

European 
Data 

Strategy

Data
Governance

Act
Data
Act

Spanish Research Calls

Lighthouse 
Data Space



Ethical, Legal and Social Aspects

• Starting points:
• Data Act, Data Governance Act,...
• “EU Code of conduct on agricultural data 

sharing by contractual agreement”

• Ethical analysis
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Gil, R., Ryan, M., & García, R., & (2025)
Sovereignty by design and human values in agriculture data spaces

https://doi.org/10.1007/s10460-024-10674-0


Farmers and their data
A survey to 1000 Australian farmers [1]

How much do you know about the terms 
and conditions relating to data collection in 
your agreement with the service providers?

How comfortable are you if they use 
the data to make profit for 

themselves?

How much do you trust them not to 
share the data with third parties?

[1] Wiseman, L., Sanderson, J., Zhang, A., & Jakku, E. (2019). Farmers and their data: 
An examination of farmers’ reluctance to share their data through the lens of the 
laws impacting smart farming. NJAS-Wageningen Journal of Life Sciences, 90, 100301.



Fuente: Sauvagerd, M., Mayer, M., & Hartmann, M. (2024). 
Digital platforms in the agricultural sector: Dynamics of oligopolistic platformisation.
Big Data & Society, 11(4). https://doi.org/10.1177/20539517241306365

Risks: data concentration

https://doi.org/10.1177/20539517241306365


• Sovereignty by design: 
• Originators retain CONTROL

over the data they generate
• Private and sensible data

• Decide who and for what it’s 
used, INFORMED CONSENT

• This builds TRUST and facilitates 
all get a fair compensation

Value Mapping: 
Data Sovereignty in Agriculture



How to motivate data sharing?

1. Data monetization
(tokenization) as an incentive

2. Trustful environment for data 
sharing without loosing their 
control

• The "tragedy" of the digital, 
so easy to copy and distribute...
• Example: digital music, Digital Rights 

Management (DRM),...  and "streaming”
• For data... Data Sovereignty by Design?

• P2P Connectors or API Intermediaries
à difficult policy enforcement 
beyond trusted environments (like with 
DRM...)



Data Self-Sovereignty by Design
• Your data: 

Never “leaves the room”

• You: 
In control on who “enters” and 
what they “take out” with them

✘ Full or partial copies
✓ Aggregated data
✓ AI trained models
✘ Personal data

...
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Your data

You

Control

daro1995_a_bird-view_of_the_inside_of_a_whole_room_without_wind_1b2e5c91-5513-471d-9673-6c6493a76c11

Data Room

daro1995_a_bird-view_of_the_inside_of_a_whole_room_without_wind_1b2e5c91-5513-471d-9673-6c6493a76c11



Compute to Data

• Facilitates providing privacy and 
data sovereignty by design

• Algorithms process data where it is 
stored or in trusted providers
• Data originators retain control, data is 

not copied anywhere



Pontus-X: Sustainable Business Models
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Curate, provide, monetize siloed data & gain 
and offer insights on valuable data

Data Providers

Access data 
inaccessible 

before for training 
& sell high quality 

software on 
demand

AI & 
So1ware 
Owners Consume data 

products off the 
shelf.

Consumers

Trustless/ 
self-verifying

IP – and privacy 
preserving

Control

Provide execuEon environments, cloud 
services, and more.

Infrastructure & Service Providers

Ecosystem & Federation Service Providers and Developers

Settle transactions instantly in Euro.
Pay per use and subscription models
for data, AI applications and
infrastructure.

Curated and 
trusted data

Applications , 
& AI models

Infrastructure 
Resources



16

Pontus-X Federated 
Metadata Catalogue

Metadata Smart Contracts (ERC721)
Ground Truth for all services

Access Controller
Connector / Proxy

Manages consume, download, 
compute-to-data.

Portal & Explorer Identity Wallet
Hold private keys, credentials, access tokens.

Signs contracts, responds to challenges, receives 
and offers credentials.

Al
go
rit
hm

Da
ta

Download: 
return results

Logging Service
Generates Audit Trails and Logs

Listen to 
metadata 

events
Checks transactions

Result Storage
i.e. S3 bucket

Store result

Store 
metadata 
(encryption
optional)

Contract Factory
(ERC721 Factory, 
ERC20 Factory)

Store metadata
Store encrypted

Trigger download / execution
Get result

Service Consumer
Discovers & Consumes

Service Provider
Provides data, apps

Decrypt Fetch

Fetch

Metadata Cache
Search assets, ElasFcsearch DB

Infrastructure Provider
Provides fed. services, nodes, etc.

Co
nt

ai
ne

r r
ep

o
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or
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e

Compute-to-Data 
Environment

Trusted safe-room for data & AI

Browse, search, filterPublish metadata
CtD:
return result link

Publish access token
Consume access token

Connector-Libraries
Deploy Contracts. 

Publish/Manage/Consume.
Order and monitor jobs.

Generate Reports. Transaction Cache
Search transactions & contract 

status, Graph

EV
M

 / 
Sm

ar
t C

on
tr

ac
ts

Fr
on

te
nd

D
LT

M
id

dl
ew

ar
e

Federators / Validators
Provide the neutral infrastructure

Metadata 
Contract

Payment SC
Releases access tokens 
for a defined amount of 

e-money tokens

Deploys

ERC721 / ERC20 Templates

Access 
Contract

EUROe Contract

e-Money issuer

Deploys

Deploys

Indexed as part of 

Provides Infrastructure / 
Computational Power

Identity Provider
Provides trusted identities, 

verifies key ownership

GXDCH / Verifier
Verifies Credentials for ABAC, 

issues compliance

Gaia-X Credential Event Service

Linked

SSI Verifier
For RBAC, ABAC and policies

https://toolbox.dssc.eu 

https://toolbox.dssc.eu/


Gaia-X Integration
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Service Verifiable Presentation
https://compliance.agrospai.udl.cat/.well
-known/UdL/UDL-EDA_testnet.vp.json

Participant Verifiable Presentation
https://compliance.agrospai.udl.cat/.well

-known/UdL.vp.json

https://compliance.agrospai.udl.cat/.well-known/UdL/UDL-EDA_testnet.vp.json
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https://agrospai.udl.cat

https://agrospai.udl.cat/


Running use cases

Videos

Feed and 
Weight

Precision feeding...

Cameras

Temp., Hum., CO2, 
Ammonia,...

Environment 
Sensors

Compute-to-Data 
provider at Universitat 
de Lleida

✅



• Compute animal well-being 
metrics without revealing
farm images
• Images and algorithm loaded 

into the data room
• Just metrics can be 

downloaded
• Monetization: 
• data, algorithm and 

computation infrastructure
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Running use cases



Running use cases

Videos

Feed and 
Weight

Precision feeding...

Cameras

Temp., Hum., CO2, 
Ammonia,...

Environment 
Sensors

Compute-to-Data 
provider at Universitat 
de Lleida

✅



Lower Entry Barriers: “Pay-as-you-go” Model

Pen 
Number Animal ID Date Time Duration 

(s)
Feed

(g)
Animal 

Weight (g)

4 982091062894196 2021-03-16 01:08 42 0 16500

4 982091062894196 2021-03-16 01:09 45 1 16300

4 982091062894196 2021-03-16 13:05 70 0 15300

4 982091062894196 2021-03-17 10:44 5 0 14400

4 982091062894196 2021-03-17 10:45 9 6 14500

4 982091062894196 2021-03-17 10:45 50 14 14400
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Running use cases
https://portal.agrospai.udl.cat/asset/did:op:f0f0...f426

https://portal.agrospai.udl.cat/asset/did:op:f0f0...f426


Use Cases: Data Integration and Data Cooperatives
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Pen 
Number Animal ID Date Time Duration 

(s)
Feed

(g)
Animal 

Weight (g)

4 982091062894196 2021-03-16 13:05 70 0 15300

4 982091062894196 2021-03-17 10:44 5 0 14400

4 982091062894196 2021-03-17 10:45 9 6 14500

4 982091062894196 2021-03-17 10:46 50 14 16500

Animal ID Date Weight (g)

982091062894196 2021-03-16 16300

982091062894196 2021-03-17 16500

Feed CSV Daily Weight CSV



GenAI for Soil Analysis Report Data Extraction & Integration
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• Local LLM for sensitive and private data processing

• Sovereign data storage and integration
• Data Cooperative for shared ownership

@prefix saref: <https://saref.etsi.org/core/> .
@prefix s4agri: <https://saref.etsi.org/saref4agri/> .
@prefix om: <http://www.ontology-of-units-of-
measure.org/resource/om-2/> .

ex:SoilSample_0123456_1 a s4agri:Soil .

ex:Measure_0123456_1_Humidity a saref:Measurement ;
saref:isMeasurementOf ex:SoilSample_0123456_1 ;
saref:hasValue "1.160"^^xsd:float ;
saref:isMeasuredIn om:percent ;
saref:relatesToProperty ex:SoilHumidity .

https://portal.agrospai.udl.cat/asset/did:op:ffa6...a519

https://portal.agrospai.udl.cat/asset/did:op:ffa6...a519


Data Act Compliance

• Facilitate controlled use of 
collected data
• Data holder makes user data 

available in data room 
• Used by service provider 

chosen by user



Data Governance Act Compliance

• Reuse data held by public sector bodies
• Focus on protected data

• (e.g. personal or commercially confidential)

• Safeguards to facilitate it:
• Technical: anonymisation, pseudonymisation or 

secure processing environments (e.g. data rooms)
• Contractual: confidentiality agreements

• Public sector to assist reusers in seeking 
consent from data holder affected by the 
reuse

• Public sector might charge reasonable fees
• European register for protected data held by 

the public sector (ERPD)
• Data Intermediaries (DGA)

• Trustworthy organisers of data sharing or pooling 
within the Common European Data Spaces

https://data.europa.eu/data/datasets?superCatalogue=erpd&locale=en
https://data.europa.eu/data/datasets?superCatalogue=erpd&locale=en
https://data.europa.eu/data/datasets?superCatalogue=erpd&locale=en


• Scaling up:
• Additional participants
• Extending the use cases catalogue

• Eclipse Connector integration, yield estimation, 
plant health data,...

• Guidelines for participants
• Sharing data, services and compute

• Spanish Data Spaces Kit:
• Beneficiaries: 

public/private entities with tax domicile EU
• Benefit: 

fund costs incurred to participate in Spanish 
data space demonstrators, based on 
participation level

• Eligible expenses:
• Own staff dedicated to the project
• Hiring of external services
• Acquisition of products necessary for data 

preparation or connection

Participation 
Level Description Private Entity 

(€)
Public 
Administration (€)

Effective
Onboarding, digital 
identity & data 
preparation 

15.000 25.000

Advanced Effective + data product 
publication 30.000 50.000

Next Steps...

The advantages of 
joining a data space

https://agrospai.udl.cat/en/cases/home
https://agrospai.udl.cat/en/docs/guides/publish
https://agrospai.udl.cat/en/docs/guides/publish
https://agrospai.udl.cat/en/docs/guides/compute


Work in progress...

• Developing missing components:
• Consent management
• Data cooperatives and shared ownership
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