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Agenda

• GreenDIGIT Project Overview

• Environmental Impact Assessment Methodology

 - Methodology overview  

 - Live demo 

 - Audience participation 

• Environmental Impact Metric Publication System (EIMPS) 

 - Use cases & Architecture 

 - Demo and Applicability to European Research Infrastructures  

• Wrap-up & Open Discussion
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Please scan and go to menti.com. 

(Do not close until the session is over)

https://www.menti.com/al3gkhbpd29y



GreenDIGIT Project (2024-2027)- Objectives
HORIZON-INFRA-2023-TECH-01-01:

New technologies and solutions for reducing the environmental and climate footprint of RIs

● O1: Assess status and trends of low-impact computing within 4 DIGIT RIs (EGI, 
SLICES, SoBigData, EBRAINS) and in the broader digital service provider 
community of ESFRIs, to produce recommendations and roadmaps for providers 
during and beyond the project.

● O2: Provide reference architecture and design principles, as well as an 
actionable model for RIs about environmental impact assessment and monitoring, 
reflecting on the whole RI lifecycle and including the digital infrastructure 
components and their interaction with the broader environment.

● O3: Develop and validate new and innovative technologies, methods, and tools 
for digital service providers within European Research Infrastructures through which 
they can reduce their energy consumptions and overall environmental impact.

● O4: Develop and provide for researchers technical tools that assist them in the 
design, execution and sharing of environmental impact aware digital applications with 
reproducibility, Open Science and FAIR data management considerations.

● O5: Educate and support digital service providers and researchers in the RI 
communities about good practices on environmental impact-conscious lifecycle 
management and operation of infrastructures
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CESNET, 

CSIC-IFCA, 

SZTAKI, 

CNRS

UvA (NL) - 
Coordinator​



Work Package Overview and Status
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RI Sustainability by Design

Pillar 1 – Layered and Modular 

Architecture for Sustainable Digital 
Infrastructure
• Functional components, Layers, API, Requirements

Pillar 2 - Software and Scientific 
Applications Architecture Design Patterns 
for Energy Efficiency and Environmental 

Impact Reduction
• Green aware API including necessary energy, 

performance, and environment information

Pillar 3 - Lifecycle-Oriented Sustainability 
Management of Research Infrastructures 
and Scientific Applications
• RI lifecycle stages (concept, design, development, 

deployment, operation, decommissioning) and 
scientific workflow and research data

Pillar 4 – Common Information Models for 
Sustainability Metrics and Monitoring 
Interoperability
• Including Requirements, KPI, Metrics 
+ FAIR properties for Sustainability

Pillar 5 - Sustainable Data Management 

and Energy-Efficient Storage Systems
• Distributed storage tiering  and access 

optimisation
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Environmental Impact Assessment     

Methodology for Digital RIs

8



Environmental Impact Assessment     

Methodology

10



6-Step Methodology
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Step 1: Identification of Scope & Target   

Capability Level
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Step 2: Assessment of Impacts & Current 

Capability Level
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Step 3: Identification of Actions
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Step 4: Determination of Priority Levels
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Step 5: Formalising the Action Plan
Step 6: Monitoring & Reporting
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Self-Assessment Questionnaire (SAQ)
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SAQ
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Note: This is a beta version. We are extending the SAQ tool to support the creation of certification baselines. We welcome 

your feedback and input as we continue to develop it.

SAQ  Demo: Web Tool

• Role-based access control

• Dedicated workspace navigation

• Assessment versioning

• Actionable dashboard and reports

Please scan to

access the tool
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Environmental Impact Metric Publication System 

(EIMPS)
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Environmental Metric Collection in 
Federated, and Heterogeneous RIs

How many of you have attempted to develop green-aware scheduling or 
resource management algorithms and encountered obstacles due to 

the lack of reliable, federated metric infrastructure?

But why?  
• Fragmented telemetry

• Heterogeneous resources and software stacks

• Diverse monitoring tools inside each RI

• No common namespace or understanding between RIs

• …….People/system don’t want to share

• ……

NO 

Resource 

Federation
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SW Tools for Environmental Sustainability
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KER4

KER5

Level 1: Developer Tools for Energy-Efficient Software 

Design- Optimised code; prevent re-execution of already 

conducted experiments

Level 2: Energy-Efficiency Aware Schedulers- Reshuffle 

jobs based on site carbon intensity and efficiency

Level 3:  Energy-Efficiency Aware Resource Manager- 

Delay execution based on electricity cost, regulations, and 

carbon intensity; dynamically turn resources on/off

Metrics Infrastructure- Gather relevant environmental 

sustainability metrics (federated) and serve them to 

decision-making systems (schedulers, frameworks, VREs)



GreenDIGIT Metric Publication System

24

WIP to include scope 3/embodied 

carbon metrics for RI’s IT equipment 

(reporting)



EIMPS overview
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To find more about it, attend the talk by our CSIC-IFCA team:

 Contributed Talks: (Track A) Thursday @11:30. 



Common Information Model (CIM) 
Pipeline
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Example of converted metrics
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{

"metadata": {

"site_name": "EGI.PRAGUE.cz.exec-grid-001",

"datacenter": "EGI.PRAGUE.cz",

"timestamp": "2025-09-25T14:00:37Z",

"window": {

"start": "2025-09-24T23:45:16Z",

"end": "2025-09-25T14:00:37Z"

},

"tags": {"site_type": "grid", "execunitfinished": true,...}

},

"metrics": {

"gd.energy.consumption.total": 225.8672685,

"gd.performance.load.average": 75.6103448275862,

"gd.performance.cpu.time.normalized": 785476.013,

"gd.performance.cpu.time.total": 48787…,

"gd.energy.efficiency.pue": 1.5,

"gd.environment.emissions.ci": 24.0,

"gd.environment.emissions.cfp": 5.4208144444

}

}

{

"JobID": 213217892,

"Status": "Done",

"Owner": "esantos",

"Site": "EGI.PRAGUE.cz",

"StartExecTime": "2025-09-24 23:45:16",

"EndExecTime": "2025-09-25 14:00:37",

"Energy(kwh)": 0.2258672685,

"LoadAverage": 75.6103448275862,

"NormCPUTime(s)": "785476.013",

"TotalCPUTime(s)": "48787….",

"PUE": 1.5,

…

}

{

"sites": { "site_type": "grid" },

"fact_site_event": {

"site": "EGI.PRAGUE.cz",

"event_start_timestamp": "2025-09-24…",

"event_end_timestamp": "2025-09-25…",

"recorded_at": "2025-09-25T14:00:39Z",

"pue": 1.5,

"CI_g": 24.0, "CFP_g": 5.42…,

"energy_wh": 225.8673, …

},

"detail_grid": {

"execunitid": "213217892",

"wallclocktime_s": 51302,

"normcputime_s": 785476,

"totalcputime_s": 48787 …

},

}

CIM Standard CNR-SQLRaw metrics (DIRAC)



Dashboard overview
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Reporting at a Glance

All figures reflect data collected since EIMPS entered production, up to 31 March 2026

10
Research

Infrastructures

actively reporting

3
GreenDIGIT

Consortium

EGI · SLICES · SoBigData

7
ESFRI Roadmap

External

independently reporting

8.2M+
EUR Records

Collected

across all RIs

9 Countries
across Europe

3 Types
HTC · Cloud · Network

Oct 2025
first metrics reported
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Demo
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EIMPS 
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• The EIMPS will be open for access to European RIs (especially ESFRI 
roadmap RIs)

• If you are interested in integrating your RI/using EIMPS, connect with 
us

• Currently, this federated metric system is being catered to different 
purposes, including schedulers, resource allocation algorithms, 
brokering systems, and other stakeholders involved



Key Exploitable Results (KER)s
To be wrapped into a “Green Evolution Package " to digital RIs
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Foundations - “The What and How-to”

KER1
 State of the Art and 

Technology 
Recommendations: D4.1

KER2
Architecture Framework for Sustainability by Design: 

D4.2

KER3
Research Infrastructure Lifecycle Model (RILM): 

RILM White-Paper

Implementation & Tools - “The Doing”

KER4
User Tools for Lowering the Environmental 

Impact: D5.1, D5.2, D5.3

KER5
Environmental Impact Architecture and RI 

Prototypes: D6.1, D6.2, D6.3 (M36)

Evaluation & Dissemination - “Checking” and 
“Sharing”

KER6
Environmental Impact Assessment 

Methodology and Toolkit:  D3.2, D8.1

KER7
Training Modules and Competence 

Framework: D10.2, WP11 (M36)



Summary
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Important software tools: 
•EcoJupyter: https://github.com/g-uva/EcoJupyter 

•Wattnet: https://wattnet.eu/ 

•SAQ tool: https://mc-a4.lab.uvalight.net/grissa/saq

•GreenDIGIT CIM API: https://greendigit-cim.sztaki.hu/gd-cim-api/v1/docs

•GreenDIGIT KPI API: https://greendigit-cim.sztaki.hu/gd-kpi-api/v1/docs 
GreenDIGIT Partners: European ESFRI Digital Research Infrastructure ​

UvA (NL) - Coordinator​

EGI 
infrastructure 
EGI Foundation 
(NL)
CESNET (CZ)​
CNRS (FR)​
CSIC (ES)​
SZTAKI (HU)​

SLICES-RI 
SU (FR)
UvA (NL)
TUM (DE)
UTH (GR)
PSNC (PL)
MI (CH)​

SoBigData 
CNIT (IT)
CNR (IT)
GSP (FR)​​

EBRAINS
EBRAINS 
AISBL (BE)

GreenDIGIT Hackathon: ECML-PKDD 

and SLICES summer school
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